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Project portfolio management has been studied extensively in the past and recently the
research has focused more on specific areas of project portfolio management, such as
project portfolio risk management and portfolio management quality. The research on
process development projects as a project portfolio is not extensive. New product de-
velopment portfolios focus more on creating new and creative products and on analyz-
ing technological trends. Internal process development projects, on the other hand, are
not necessarily executed to increase the revenue of the company but they increase or-
ganizational capabilities.

This thesis examined the process development project portfolio management practices
in a large Finnish company. The case company is experiencing major growth in the next
few years which is why many process development projects are in planning or already
in execution phase. The study was a constructive study with a multi-method qualitative
research approach. This means that there were many methods used for qualitative data
collection. The empirical data was gathered with semi-structured interviews and a work-
shop in the case company.

The study revealed that the current process development project portfolio management
is fragmented in the case company and therefore the case company needs improved pro-
ject management practices. The current challenges in process development project port-
folio management were for example single project management inefficiency, lack of
systematic communication and the fact that there were no clear project portfolio man-
agement practices at the company level. In order to improve the management of internal
process development projects, an assessment system was created. The features of the
assessment system were for example a scoring model for project proposals, categoriza-
tion for projects and a project portfolio management process with integrated organiza-
tional model.
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Projektisalkkujen johtamista on tutkittu jo vuosikymmenié ja viime vuosina aiheen tut-
kimus on keskittynyt enemman tiettyihin tutkimusalueisiin kuten projektisalkkujen ris-
keihin ja salkunjohtamisen laatuun. Prosessikehitysprojektien salkkujohtamista ei ole
kuitenkaan tutkittu laajasti kirjallisuudessa. Tuotekehitysportfoliot keskittyvit enemmaén
uusien ja innovatiivisten tuotteiden luomiseen ja teknologiseen ennakointiin. Siséiset
prosessikehitysprojektit, sitd vastoin, keskittyvdt enemmaén yritysten sisdisten prosessien
parantamiseen ja organisaation kyvykkyyden nostamiseen.

Tama diplomityo tutki prosessikehitysprojektien salkkujohtamista isossa suomalaisessa
yrityksessd. Yritys tulee kokemaan suurta kasvua seuraavan muutaman vuoden aikana,
minka takia moni prosessikehitysprojekti on suunnitteilla tai jo toteutuksessa. Tutkimus
suoritettiin konstruktiivisena tutkimuksena ja aineisto kerittiin monella laadullisen tut-
kimuksen menetelmalld. Empiirinen aineisto keréttiin puolistrukturoiduilla haastatteluil-
la ja tyOpajalla yrityksessa.

Tutkimuksessa selvisi, ettd yrityksen tdménhetkinen prosessikehitysprojektien johtami-
nen on epdkoherenttia ja timén takia yritys tarvitsee uusia menetelmié johtamisen kehit-
tdmiseksi. Tdménhetkisid prosessikehitysprojektien johtamishaasteita olivat yksittdisten
projektien johtamisen tehottomuus, systemaattisen kommunikoinnin puute ja salkunjoh-
tamiskdytdntojen epéselvyys. Jotta prosessikehitysprojektien johtaminen kehittyisi yri-
tyksessd, diplomitydssd luotiin arviointisysteemi johtamisen parantamiseksi. Systeemi
sisdltdd muutamia erilaisia osia, kuten pisteytysmallin uusille projektiehdotuksille, kate-
gorisoinnin projekteille ja projektisalkkujohtamisen prosessin organisaatiomalleineen.
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1. INTRODUCTION

1.1 Background

In today’s business environment, companies need to manage multiple complex projects
at the same time. The amount of work done in projects is increasing and companies
struggle to coordinate and optimize their project portfolios (Martinsuo 2013). Proactive
management of the whole project portfolio has become increasingly important for
achieving long-term success and competitive advantage (Heising 2012). Project portfo-
lio management (PPM) deals with coordinating multiple projects that pursue the same
strategic goals and that compete for the same resources, and the managers prioritize
between projects to achieve strategic benefits for companies (Cooper et al. 1997a).

The amount of factors contributing to each project is vast and therefore the management
of project portfolios might be challenging without clear assessment mechanisms
(Cooper et al. 1999). In addition, the upper management should have up-to-date infor-
mation about how the projects are progressing. By assessing certain factors of the pro-
jects, the evaluation of the projects can be made and the projects can be compared with-
in the project portfolio (Cooper et al. 2000).

In the literature project portfolio evaluation models have focused on managing product
portfolios of new product development projects (Cooper et al. 1997a). However, there
have not been many frameworks in the literature that aim to create an assessment
framework for internal process development projects. Shenhar et al. (2002) state that
projects are different and that the same tools and frameworks might not work for all
project activities. Process development projects aim to achieve performance improve-
ments in a company and typical examples of internal process development projects are
internal information technology development projects or investments in new manufac-
turing equipment (Elonen & Artto 2003). If projects are measured for evaluation and
decision making, the nature of the projects should be taken into account.

1.2 Case company

The final products of the case company are complex and high-quality cruise ships. The
unique cruise ship projects last multiple years and require extensive expertise in plan-
ning and design work. Due to the fact that the products are unique and complex, the
products tend to be expensive which causes pressure to manage the financing of the
products well.



When the production is planned individually for a ship and the production process is
long, flexibility is of essence. It is common that the company gains income at the last
stages of the production although the costs will arise in the early stages of the produc-
tion and design. This is why the budgeting must be done as accurately as possible and
the costs should be monitored throughout the design and production process. Another
challenge with manufacturing complex cruise ships is the management of the long sup-
ply chain. The delays in the supply chain can cause serious delays in the whole produc-
tion process and this can result in cost overruns. The quality of the process and the end
product is important to monitor because a quality cruise ship that fulfils the customer
requirements well is a prerequisite for future orders.

The case company will experience substantial growth in the next few years and many
investment and development projects are in planning phase or already in execution. The
case company’s order book needs to be completed and this requires changes in manu-
facturing processes and other supporting processes. As can be seen in Figure 1, the case
company has a functional organizational structure where company employees are classi-
fied according to their function they perform in the company. There are separate de-
partments for example for production, sales and procurement where employees have
one superior. However, the ship projects are managed in projects teams that are created
for each specific ship order. This indicates that the case company is party a matrix or-
ganization because the ship project workers are part of the functional departments but
also part of the ship project teams (Laslo & Goldberg 2008). The organizational struc-
ture in Figure 1 is suggestive and does not present the actual organizational structure of
the case company.

CEO
Staff
functions
Sales & | | Project
Procu- Prqduc— HR ICT marke- mana-
rement tion

ting gement

Figure 1: Suggestive management organization of the case company.



There is no separate department for development projects in the case company. There is
a subdepartment called Research and Development (R&D) but this department focuses
more on product development. The governance of development projects in the case or-
ganization is explained in detail later in this thesis.

1.3 Research problem, objectives and scope

The goal of this thesis is to develop an assessment system for process development pro-
jects in the case company. The case company will experience substantial growth in the
next few years which is why many operations and processes will be reorganized. The
growth, however, has been so fast that the monitoring and assessment of development
projects has not been able to keep up with the current pace of change. Due to the change
in the company’s development effort, the current development project management
practices need to be improved. Therefore, the case company needs a new assessment
system to help monitor the progress of current and new development projects and sup-
port the project management.

For this thesis, the academic literatures of project portfolio management, assessment
and measurement of development projects, performance management and project man-
agement offices are studied. The thesis is conducted as a constructive research study and
it applies a multi-method research approach since many qualitative data analysis meth-
ods were used to create the assessment system construct (Saunders et al. 2009). The
empirical data was gathered with semi-structured interviews and a workshop.

The case company requires more knowledge on how to manage development projects
and how to measure their performance both on a project and portfolio level. The new
assessment system aims to evaluate and improve the efficiency of the development pro-
ject management. Furthermore, it is essential to develop a system that suits into the case
company’s current assessment systems and procedures.

There are two research objectives in this study and they are divided into sub-objectives.
The research objectives are the following:

o To identify the case company’s current development project and portfolio
management practices
e To identify the current development project performance measures
and management practices
e To find out how the development projects are evaluated on a project
and portfolio level



o To determine an assessment system for development projects
e To analyze what role the assessment system could have as part of de-
velopment project management and decision making
e To determine how the new assessment system would function as part
of the new Project Management Office of the case company
e To identify useful practices for successful development project port-
folio management for the case company

The research questions for the thesis are the following:

e What are the current development project assessment measures of the case com-
pany?

e What kind of assessment system could support the management of development
projects and portfolios?

The focus of the study is the creation of the new assessment system. The definition of
the assessment criteria for the development projects is the scope of the study as well as
analyzing how the assessment will function with the management of the development
project portfolio. The full implementation of the assessment system will not be the fo-
cus of this study because the assessment system will give insights on how the manage-
ment of the development project portfolio could be done. Furthermore, all of the devel-
opment and investment projects in the case company are not studied in the thesis. The
final construct is created based on some of the development projects and the goal is to
design it so that all of the development projects could use the system for project assess-
ment. Throughout the thesis the term development project is used to refer to the internal
process development projects within an organization that increase the efficiency in
manufacturing or other operations.

The assessment system is a supplementary part of a project management office project
in the case company. The case company is creating a project management office (PMO)
for the development project portfolio at the moment. A PMO is a structure in a compa-
ny that supports project management with various ways (Hobbs & Aubry 2007). In the
case company, the development projects are being brought under a PMO supported or-
ganization. The development of the new PMO will not be the focus of this study alt-
hough the assessment system is strongly linked to the functions of the PMO.

1.4 Structure of the thesis

Chapter 2 introduces the literature review of this thesis. The first section introduces the
key concepts of this thesis and the second section the theory about project portfolio
management. The third section focuses more on project evaluation, PMOs and im-
provement the overall performance of process development project portfolio manage-



ment. In the last section of the literature review the initial construct for the thesis is pre-
sented which gives the guidelines for the empirical research and assessment system de-
velopment. Throughout the thesis the process development project aspect will be con-
sidered because process development project management differs from new product
development for example, although they have similarities.

Chapter 3 explains the constructive research approach more in detail and it also explains
how the empirical data was gathered and analyzed. The empirical data was qualitative
data that was collected with various methods. Chapter 4 introduces the results from the
interviews and it gives the current state analysis of the process development project
portfolio management in the case company.

Chapter 5 presents the new assessment system that is created based on the data gathered
from literature, interviews, workshop and other case company data. The assessment
system is a project portfolio management process with integrated evaluation models and
organizational structures. In Chapter 6 the assessment system is analyzed and compared
with prior academic literature and the usability of the system for the case company is
studied. Chapter 7 presents the conclusions of the thesis and the results are examined
critically and recommendations for future research are introduced. Figure 2 illustrates
the structure of the thesis.



Chapter 1: Introduction

Chapter 2: Literature review

Chapter 3: Research methodology

Chapter 4: Development project
management, measurement and
evaluation in the case company

Chapter 5: New development
project assessment system

Chapter 6: Discussion

Chapter 7: Conclusions

Figure 2: Structure of the thesis.




2. LITERATURE REVIEW

2.1 Key concepts

2.1.1 Development projects

In development projects knowledge is applied to develop current processes and capa-
bilities. Development projects are usually internal investments in production technolo-
gy, IT systems or other processes (Artto et al. 2008, p.23). With development projects
the capabilities of a company are improved. Many of the development projects are relat-
ed to IT improvements and therefore IT has an important role in development project
portfolio management (Jeffery & Leliveld 2004). Development projects are very varied
by nature but they all aim to increase the overall performance of a company.

According to Shenhar et al. (2002) internal development projects can be divided further
into problem solving, utility, maintenance and research projects. They can be either stra-
tegic or operational in their nature. Shenhar et al.’s utility and research projects usually
come from a long-term perspective and can be considered as strategic projects. Prob-
lem-solving and maintenance projects are relatively short-term and narrower in focus
and they can be seen as operational projects (Shenhar et al. 2002; Artto & Dietrich
2004). Mikkelsen et al. (1991) define internal projects as organizational or operational
development projects, for example systems planning and implementation, the introduc-
tion of new manufacturing technology and organizational change.

A popular definition for a process is: the transformation of inputs into outputs; the in-
puts can be resources or requirements, while the outputs can be products or results. The
outputs may or may not add value and could be an input to another process (Adesola &
Baines 2005). The term business process is used when the process concept is applied to
commercial organization. Business processes are used to achieve business goals and the
performance can be monitored with using performance indicators (Yen 2009). Accord-
ing to Bititci et al. (2011) there is a variety of business process classifications based on
the purpose or function of the process. These categories can be operational processes,
such as product and service development processes, management processes, such as
strategy formulation or resource allocation, or organizational processes, such as decision
making processes. Business process improvement, on the other hand, has the following
definition: a methodology that is designed to bring about step-function improvements in
administrative and support processes using approaches such as process benchmarking,
process redesign and process re-engineering (Adesola & Baines 2005).



For business development projects, the time-to-market pressure comes through the in-
ternal customer and this pressure might not be as strong as in the case of external cus-
tomers. This modest pressure for completion does not encourage business development
projects to strive for their objectives similarly to delivering external customers. It may
also lower the priority of business development projects in comparison to other types of
projects. One challenge with development projects is that they might not directly in-
crease the turnover of the company. However, they enable the increase, introduce cost
savings or improve the performance of the company in another way. For example, a
new customer relationship system can enable turnover increase and a business process
re-engineering project can introduce cost savings. The benefits of both of these projects
to the company, as well as those of most business development projects, are highly
challenging to measure out, because most of the effects are indirect to the performance
of the company. (Elonen 2002)

2.1.2 Project management

One definition for a project is that it is a unique process, consisting of a set of coordi-
nated and controlled activities with start and finish dates, undertaken to achieve an ob-
jective conforming to specific requirements (Marques et al. 2011). They are managed by
temporary organizations and the projects have fixed schedules, budgets and goals. There
are several project execution models that can be used to manage projects. A typical ex-
ample is presented in Figure 3 and it contains the phases that many projects go through.
A well-management project follows a project management process and the project plan
is updated and reviewed at regular intervals.

Project Project Project
initiation and definition and execution and Project close
conception planning controlling

Figure 3: Typical project management phases (modified from Artto et al. 2008, p.100).

In larger projects, milestones and gates are used as decision points in projects (Artto et
al. 2008, p.123). Especially the term decision gate is used in new product development
project environment (Artto et al. 2008; Cooper et al. 2000). Gates are points of reflec-
tion in projects and in these points it is decided if the project is continued or killed due
to lack of resources or other reasons. The Stage-Gate model (Cooper 2008) is a widely
used framework for new product development projects from idea phase to product
launch.



It is important to notice that in the ideation and initiation phases there might not be a
project plan available and therefore a project description functions as a starting point for
more detailed project planning (Artto et al. 2008, p.103). A project plan contains some
typical aspects and according to Artto et al. (2008, p.100) these are:

e Project background and benefits

e Project goals and objectives

e Risk management

e Project organization and responsibilities

e Project scope

e  Work breakdown structure and scheduling
e Resource management

e Procurement management

e Budget and cost management

e Reporting and communication

During the project the project plan might be updated. In project reporting the upcoming
changes of projects need to be updated. Project reporting is executed to inform project
team members and stakeholders of the project. Typically the reporting of projects is
regular and is linked to time or deviations. (Artto et al. 2008)

2.1.3 Project portfolio management

The assessment system created in this study is developed for assessment of multiple
development projects. These projects create a development project portfolio and the
contents and management practices of the portfolio might change over time. Portfolio
management is seen as a dynamic decision process where a company’s list of active
projects is constantly updated and revised. In this process, new projects are evaluated,
selected and prioritized and existing projects may be accelerated or even killed (Cooper
et al. 1997a). Strategic portfolio management is seen as strategic decision making and
control regarding the portfolio using various management methods, with the objective
of a portfolio in balance, with maximum value, and strategic alignment (Heising 2012).
The project portfolio is a reviewed by upper management and as support for decision
making the project information needs to be collected, for example by a project man-
agement office (Artto et al. 2008, p. 391).

As stated earlier in the thesis, a project can be defined as “a complex effort, made up of
inter-related tasks, performed by various organizations, with a well-designed objective,
schedule and budget” (Artto et al. 2008, p. 26). A portfolio, however, is a group of pro-
jects in an organization and these projects compete for the scarce resources available
from the sponsor or the management of the organization. There are usually not enough
resources to conduct all of the desired projects in the organization (Archer &
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Ghasemzadeh 1999). In the literature it is acknowledged that single projects cannot be
regarded as isolated entities, but they are influenced by the complex and uncertain char-
acter of their context. This context is set by the program or portfolio of which a project
is a part (Miller et al. 2008). Figure 4 outlines the difference between project
management and project portfolio management (Cooper et al. 2000).

Project Project portfolio
management management

"Are we doing the "Are we doing the
projects right?" right projects?"

Figure 4: Difference between project management and project portfolio management.

The initial idea of portfolio management is that companies should not only focus on
managing independent projects and their specific objectives but also to manage projects
as an entity with shared objectives. Too often projects fall short on resources or lose
direction because of lack of agreement among senior business managers. This misa-
lignment of goals may lead to mistakes, such as killing useful projects or failing to take
necessary actions (Elton & Roe 1998). Portfolio management is a link between the cor-
porate strategy and the projects and offers a holistic view of the projects. In summary,
project portfolio management helps companies to have the right number of projects and
to select the best projects and it can also improve the performance of projects and en-
sure that more projects are successful (Cooper et al. 2000).

Even though business development projects may have second priority in the company,
they offer a great potential for portfolio level management. As there is no signed con-
tract to force the project to be completed, a business development project may be more
easily killed or put on-hold as soon as the project is not anymore seen as a promising
one or when a better project idea is introduced (Elonen 2002). However, it is important
to remember that some of the development projects, such as investments, have signed
contracts and this creates pressure to finish the projects on time. A challenge for the
portfolio level decision making is how to compare several types of business develop-
ment projects with each other and decide arguably on the project selection.
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2.1.4 Project evaluation

Traditionally individual projects are evaluated based on the cost-time-quality triangle
(Cao & Hoffman 2011). However, projects cannot be evaluated only based on these
three dimensions (Marques et al. 2011). When project cost is evaluated, managers focus
on handling the cost overruns of projects for example. When it comes to time, delays
are under scrutiny. Instead of only assessing the projects with the triangle model, as-
pects such as stakeholder satisfaction must be taken into account (Biedenbach & Miiller
2012).

Shenhar et al. (2001) distinguish between four success dimensions. These dimensions
are project efficiency, impact on the customer, business success, and preparing for the
future. Project efficiency is a short-term dimension and concerns the resource con-
straints of time and budget. Impact on the customer is also a short-term dimension and
focuses on customer demands and meeting the customers’ needs. Business success is a
long-term dimension and it addresses the benefits to the performing organization. Pre-
paring for the future is also a long-term dimension and considers the creation of markets
and products, and the development of new technology. It should be also mentioned that
research on project performance shows that it is impossible to generate a universal
checklist of project performance criteria (Marques et al. 2011).

As said previously, in project portfolio management deals with managing multiple pro-
jects which is why the portfolio level decision making needs to be integrated to the pro-
ject portfolio level evaluation. The process of project evaluation, prioritization and se-
lection is one of the most essential issues in portfolio management (Ghasemzadeh &
Archer 2000). There are many techniques that can be used to estimate, evaluate and
choose project portfolios and those techniques are presented later in this thesis (Archer
& Ghasemzadeh 1999).

2.1.5 Performance management

There are many points of view to performance management. For example, project busi-
ness performance can be evaluated on a project, program or portfolio level. By choosing
the right projects and following their performance increases the overall performance of
a company.

Project performance is sometimes evaluated using certain success criteria. Project suc-
cess is measured by the business objectives, while the project management success is
evaluated instead with traditional criteria such as respect of costs, schedule and quality
and these can also be called as examples of project key performance indicators (KPIs)
(Cooke-Davis 2002). There are other success factors that have a positive effect on pro-
ject performance such as advanced project team capabilities and an organization’s gov-
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ernance that supports project management (Mir & Pinnington 2014). However, there is
no consensus on the way to assess the value of performance in project management
(Archer & Ghasemzadeh 1999). The financial approach to projects alone cannot give a
correct measure of the value of project management for the organization. Project suc-
cess is a vague approximation and, as such, a rather imperfect system for measuring
results (Aubry et al. 2007).

There are many points of view to project portfolio performance but one point of view to
portfolio performance is that portfolio management is not simply the sum of project
performance in the portfolio but it also includes project management efficiency
(Martinsuo & Lehtonen 2007). It has been studied that project and portfolio control
mechanisms have a positive impact on project and portfolio performance (Miiller et al.
2008; Elton & Roe 1998). In the article by Miiller et al. (2008) stated that portfolio
management performance should not be one-dimensionally studied at only the portfolio
level, but it should also include achievements at project level and organizational level
(Martinsuo & Lehtonen 2007). Miiller et al. (2008) also found out that successful port-
folios have a practice for prioritizing and selecting their portfolios and there should be
solid reporting approaches. Thirdly, successful portfolio management requires shared
responsibility for decisions at the portfolio level. Figure 5 represents the relationship
between portfolio control and portfolio success.

4 ) 4 )

Portfolio Control: Portfolio Success:

Portfolio reporting - Achieving results

Portfolio selection = > Achieving purpose

\— _/ - _J
[ Situation: \

Governance type,

Industry, Geography,
Dynamics, Project
type

\— _/

Figure 5: The relationship between portfolio control and portfolio management success
(modified from Miiller et al. 2008).
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It has been studied that PMOs have a positive effect on project portfolio performance
and organizational performance (Aubry et al. 2009). They provide support for project
managers and control project management procedures and they also improve common
methodologies for project and portfolio management (Hobbs & Aubry 2007).

Other than reviewing project and portfolio performance, there are other aspects to per-
formance. Performance management has typically focused on performance measure-
ment. Performance measurement has been an established concept in many organizations
for many years (Amaratunga & Baldry 2002). Performance measurement systems are
used in organizations to maintain organizational control and ensure that organizations
are striving towards their strategic objectives (Amaratunga & Baldry 2002; Bititci et al.
2000). The Balanced Scorecard is a widely used framework for performance measure-
ment at a corporate level (Neely et al. 1995). The Balanced Scorecard has four different
perspectives to business and it enables the managers to see information from different
points of view without sub-optimization (Kaplan & Norton 1992). According to the
framework, organizations must choose performance measures from financial perspec-
tive, internal business perspective, customer perspective and innovation and learning
perspective (Kaplan & Norton 1992). However, in this thesis the most important aspect
of performance is to review a project portfolio’s performance and especially focus on
the evaluation of the projects inside the portfolio.

2.1.6 Key concept summary

The focus of this thesis is to develop project portfolio management practices for internal
process development projects which are referred to as development projects in the the-
sis. The following Figure 6 presents the connections between the earlier mentioned key
concepts. The next sections present more detailed information about project portfolio
management, PMOs and project evaluation.
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2.2 Project portfolio management

2.2.1 The objectives of portfolio management

Empirical research on project portfolio management has traditionally focused on meas-
uring the three main macro goals of the portfolio and these measures are value maximi-
zation, balance and strategic alignment. These three objectives are strongly related to
project portfolio decision making at both project and portfolio level. The strategy of a
company forms guidelines for internal development projects and companies should en-
sure that the projects in the development portfolio are correctly maximized and bal-
anced. (Cooper et al. 1997b; Elonen & Artto 2003)

Value maximization means that the value of the portfolio should be maximized in terms
of some company objective. This can be for example long-term profitability or return on
investment (Cooper et al. 1997a). There are a variety of methods to achieve this value
maximization goal ranging from scoring models to financial methods (Cooper et al.
1997a).

The second objective of project portfolio management is balance between projects. The
balance can be analyzed with a number of parameters, such as the right balance between
high-risk and low-risk projects. One important aspect of balancing the portfolio is to
ensure that the subjects of projects complement each other and they form a smooth enti-
ty without resource overloads (Dietrich 2002).

The final goal of portfolio management is strategic alignment. Strategy and resource
allocation should be intimately connected. The chosen projects should be consistent
with the business strategy. The breakdown of the spending should also reflect the strat-
egies priorities. One general approach to achieve strategic alignment is to build strategic
criteria into project selection tools. (Cooper et al. 1997a; Cooper et al. 1997b; Englund
& Graham 1999)

2.2.2 Project portfolio management process

In order to manage portfolios successfully, firms must have a systematic approach for
their portfolio evaluation, decision making and resource allocation. Project portfolio
management frameworks describe phase by phase the management process of portfolios
(Cooper et al. 1997b). Mostly the frameworks focus on project selection. Project portfo-
lio selection is the a activity involved in selecting a portfolio, from initial project pro-
posals and current projects, that meets the organization’s stated objectives (Archer &
Ghasemzadeh 1999). Next, three project portfolio management frameworks are present-
ed.
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An integrated framework for project portfolio selection

The integrated framework by Archer & Ghasemzadeh (1999) is a logical framework for
project portfolio selection process. Although there are many techniques for project eval-
uation and portfolio selection, there are not that many frameworks that help organiza-
tions to organize these techniques logically in a flexible process. The framework is easi-
ly applicable for different organizations. In the framework there are three phases which
are strategic consideration phase, project evaluation phase and portfolio selection phase.

In the first phase the strategic considerations are used to create a broad perspective of
strategic direction and furthermore to invert the obtained focus and company vision to
the portfolio level objectives. In other words it is important to determine a strategy for a
company before considering individul projects. The second phase is project evalaution
phase and in which different methods and techniques are used to evaluate each project.
In each project, the project’s individual contribution to one or more portfolio objectives
is measured. Evaluation methods include measure of economic return, benefit/cost
techniques, risk evaluation and market research approaches. What is chosen from these
methods is dependent on the situation and project type. However, it is important to use
common measures to allow the equitable comparison of projects. (Archer &
Ghasemzadeh 1999)

In the third phase of the framwork projects are compared simultaneously along
particular dimensions (Archer & Ghasemzadeh 1999). The idea is to rank projects
according to their desirability. The most desirable projects are then selected for the
portfolio taking into account existing resource constrains. The variety of portfolio
selection techniques or tools used to help in portfolio selection is wide and they are
introduced and discussed later in the literature review.

At the core of the framework is the strategy for the organization because it gives
guidelines for portfolio evalutation and resource allocation. The following Figure 7
introduces the project portfolio selection process phases. After the strategy is set for the
project portfolio, pre-screening can begin. In that stage project proposals are evaluated
using strategic compatibility as an important measure parameter. This stage ensures that
any project being considered for the portfolio fits the strategic focus of the portfolio
(Archer & Ghasemzadeh 1999). The individual project stage is where the project candi-
dates are analyzed individually. Common parameters are calculated for each project.
Important parameters are, for example, project risk and net present value. After the in-
dividual project analyses the projects are screened to obtain a ranking order and the
portfolio is selected. A simplified picture is presented in Figure 8.
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Figure 7: An integrated framework for project portfolio selection (modified from Arch-
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Figure 8: A simplified picture of the portfolio management selection process (modified
from Archer & Ghasemzadeh 1999).
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Strategic bucket model

Another model for project portfolio management is the strategic bucket model (Dietrich
2002). The central idea of this framework is to create “envelopes of money” or “buck-
ets” in which existing projects are categorized (Cooper et al. 1997b; Chao & Kavadias
2008). The company must decide the spending for each separate bucket and the projects
are prioritized within buckets in order to arrive at a desired combination of projects.
Figure 9 displays the logic of this portfolio management model. The major strength of
this model is that it links the business’s strategy to the company’s spending. Further-
more, the model recognizes that all development projects compete for the same re-
sources (Cooper et al. 1997b).

Program [Rank| Score Program |Rank| Score
Walden | 1 92 1267-F | 1 89
Proteus | 2 85 98-DD | 2 85
Gamma | 3 79 Advanced Cost 150-C @ 3 81
Sanaco | 4 | 75 eehmplegizs | 97-D | 4 | 77
0919-K | 5 65
New products Improvements
Program Rank| Score and
Midget | 1 39 modifications Program|Rank| Score
Kool-K | 2 | 85 XTra | 1| 92
Essy 3 31 NaCl 2 85
Pop-up | 4 77 GamX | 3 79
Tri-123 | 5 | 65 Mini | 4] 7>

Figure 9: Strategic bucket model (modified from Chao & Kavadias 2008).

Projects are different by their type and by using strategic buckets or specific portfolios
the management of the whole portfolios becomes easier. Managers could establish spe-
cific and tailored management models both at the project level and at levels above pro-
jects for each portfolio. It has to be ensured that these models enable strategic manage-
ment in an appropriate way. (Artto & Dietrich 2004)
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The larger picture

The larger picture model presented in Figure 10 closely relates portfolio management to
the strategic planning and project level management processes. This model presents
project portfolio management as a three-fold process. The basis of the portfolio man-
agement is organizational focus. In the first phase the organization needs to define the
reason for their existence in the form of corporate vision, mission, organizational objec-
tives and strategic plans. This is known as the strategic planning process and the aim of
this process is to identify the goals and objectives of the organization. The first phase
can be seen as a foundation phase for the selection process. (Dye & Pennypacker 1999)

The second phase include opportunity identification, organizational fit assessment,
costs-, risk- and benefit analyses, development and the selection of projects for portfo-
lio. The evaluation and analysis process is done to take into account the traditional goals
of portfolio management which were balance, strategic alignment and portfolio value.
In addition to these attributes it is essential to notice that effective portfolio management
ensures the optimal use of resources which can be both financial and human. (Dye &
Pennypacker 1999)

In the last phase of this three-stage process the focus is shifted from the portfolio view
to project level management. This is done because only the right selection of the right
projects for the portfolio is not enough to guarantee the success of a firm. Correct exe-
cution of the projects in practice is needed too to ensure the successful completion of
the portfolios projects and furthermore the objectives of the portfolio. (Dye & Penny-
packer 1999)

e Strategic
Focus .
Planning
e Portfolio
Select Management
¢ Project
Manage Management

Figure 10: The larger picture (modified from Dye & Pennypacker 1999).
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Project portfolio management integration with project management

The three project portfolio management frameworks mentioned previously have their
own points of view. Some of them focus more on the portfolio level management and
some on project level management. It has to be noticed that effective portfolio manage-
ment requires that there are three elements in place and working in harmony with one
another and these elements are; the strategy of the business, a project management pro-
cess with gates, and the portfolio review with its various models and tools (Cooper et al.
1997b). After the strategy of the company is established, there is a need to develop pro-
jects management processes and portfolio management processes and these two should
fit together (Cooper et al. 1997b). Figure 11 describes on how project management pro-
cess and portfolio management process are aligned with each other.
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Figure 11: Project portfolio management process aligned with a project management
process.

The portfolio management process requires integration with project management which
means that the portfolio management process and project management process cannot
be separated from another. Because decisions are made at different gates in individual
projects, it is natural to integrate the project portfolio management to these decision
points. However, the reviewing the whole project portfolio is usually executed as a sep-
arate session and not during the project management gates. The gate models are strongly
connected to decision making which is discussed more in detail later in this thesis.
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2.2.3 Succeeding in project portfolio management

As mentioned previously in section 2.1.5, there is no consensus on the way to assess the
value of performance in project management (Aubry et al. 2007). This section deepens
the concept of success in project portfolio management. The success factors range from
competence management to organizational models.

The competence of managers and decision makers has a significant impact on project
portfolio management success. One of the success factors of project portfolio manage-
ment is to succeed in single project management which means that having competent
and experienced project management teams and project managers ensures that the pro-
jects meet their predetermined goals (Jeffery & Leliveld 2004; Martinsuo & Lehtonen
2007). Another success factor in project portfolio management is the commitment of
upper management and the experience of project managers. It has been studied that the
support of senior and line managers has a positive impact on project portfolio managers
as long as the project portfolio managers empowered enough to make decisions (Jonas
2010). High project portfolio management quality has also shown positive impacts on
portfolio success (Jonas et al. 2013).

It can also be said that project portfolio management success can also be evaluated
based on the three macro-level goals of project portfolio management. According to
Cooper et al. (1997b) the portfolio is successful if the projects in the portfolio bring val-
ue to the company, have a suitable balance between them and are strategically aligned
with the company strategy. The project portfolio has a higher probability of success if
the portfolio is carefully structured based on the business strategy (Meskendahl 2010;
Dietrich & Lehtonen 2005). Achieving the three macro-level goals entails that the pro-
ject portfolio management is of high quality and that the management should take into
account on how to ensure the fulfillment of those goals.

It has been studied that a project management office (PMO) can support the manage-
ment of project portfolios. As a response to new challenges in project business many
organizations have implemented PMOs because it has been studied that they support the
fact that projects meet their goals and that the project value is delivered (Aubry et al.
2009). The functions of a PMO are explained more in detail in section 2.3.1. It has been
studied that PMO functions and services have a favorable influence on project perfor-
mance (Dai & Wells 2004). The PMOs are usually organizational units that work to-
gether with project teams and upper management and this organizational entity of em-
ployees is sometimes called portfolio governance (Mosavi 2014).

Project portfolio management processes have also on influence on project portfolio suc-
cess. These processes can be single project management processes with decision gates,
project portfolio management processes with portfolio review sessions or processes for
information sharing (Killen et al. 2008). It has been studied that formalization or certain
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bureaucratic regimes of single project management and project portfolio management
can make resource allocation faster and increase reliability of commitment (Teller et al.
2012). In summary, project portfolio management success is an interplay between many
factors, such as management quality, project portfolio governance design and portfolio
management processes. The next section gives a different point of view to project port-
folio management and this point of view is to give challenges in project portfolio man-
agement.

2.2.4 Challenges in managing development project portfolios

A business development portfolio is a concept that has not been researched extensively.
Studies by Cooper at al. (Cooper et al. 2000; Cooper et al. 1997a; Cooper et al. 1997b)
are limited to product development, and they do not specifically look into single-project
management. Therefore some common project portfolio management problems are pre-
sented in the list below. These typical problems are:

1. Scarce resources, a lack of focus

One of the fundamental problems of project portfolio management is that companies
have too many projects for the limited resources that have available. As a result the
most beneficial projects for the company might not get sufficient resources. In addition,
resources might get spent on projects that lack upper management commitment or fo-
cus. (Cooper et al. 1997a; Elton & Roe 1998; Engwall & Jerbrant 2003)

2. The project portfolio does not reflect strategy

In new product development is it essential that the new product development projects
reflect the strategy of the business. This also applies to projects that focus on improving
the business processes in organizations. Too many projects are “off strategy” and there
are disconnects between spending breakdowns on projects and the strategic priorities of
the business. (Cooper et al. 1997a)

3. Lack of single project management

From single-project management point of view, many studies indicate that project goals
and benefit expectations are expanding from single-project level to the portfolio level
(Martinsuo & Lehtonen 2007). According to the results in the article by Martinsuo and
Lehtonen (2007), single-project management is associated with portfolio management
efficiency directly in the form of information availability and project management effi-
ciency.



23

4. Lack of quality information and project transparency

A common problem with project portfolio management is that the managers become
confused with the amount of information available for decision-making and they are not
able to identify the most relevant information (Elonen & Artto 2003). The transparency
of project information is sometimes also lacking and to solve this problem, there are
information systems that enable more efficient decision-making with automated collec-
tion, calculation and presentation of data (Christiansen & Varnes 2008). Englund and
Graham (1999) noticed in their study that when organizations were asked to list all of
their projects, the usual reaction was to see that there were more projects going on than
the organization was aware of.

5. Portfolio decision-making inefficiency

In many projects, decision-making follows a phase model with integrated fate- and port-
folio meetings. The inefficiency in decision-making can result in delayed projects or
cost overruns (Christiansen & Varnes 2008). Effective portfolio governance is the key
to success of project portfolio management (Mosavi 2014). With a portfolio mindset
and agility in decision making the portfolios can deliver maximal value (Kester et al.
2014).

The article by Elonen and Artto (2003) focuses on development project management
challenges in particular. According to the paper, development project management pos-
es challenges for organizations and they categorized the challenges into six different
categories. Figure 12 summarizes the results from the article. The typical problems
listed previously in this section can be found in Figure 12 even though there are slight
differences. However, they all fit into the six categories presented in Figure 12.
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Figure 12: Summary of problems in managing multi-project environments (modified

from Elonen & Artto 2003).
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2.3 Project offices and project evaluation

2.3.1 The functions of project management offices

One important candidate for project performance improvement is the project manage-
ment office (Dai & Wells 2004). PMOs are dynamic and regularly evolving features in
project organizations and as stated in the introduction, their functions and practices dif-
fer widely between industries and organizations (Darling & Whitty 2016). In this thesis,
the PMOs are studied together with portfolio management because the PMO in the
company is aimed to support the management of internal projects. Internal-project-
focused PMOs are more likely to engage in the following functions than external-
project-focused PMOs: alignment of projects with strategic objectives, portfolio com-
munication management and business requirements planning (Hobbs et al. 2008).

The role of a PMO has evolved over time. PMOs have existed since the early 1800s
when they were collectives for running government strategy in Britain, particularly in
the agricultural sector (Darling & Whitty 2016). Today, the PMO is an organizational
business unit and it is claimed that it is established from the necessity to enhance the
ability of the organization in the delivery of projects. Additionally, there are number of
synonyms that are used to describe the PMO. These synonyms are for example project
office and project management center of excellence (Hobbs & Aubry 2007). According
to Hobbs & Aubry (2007) the structure of the PMO has also changed over time. Most
PMOs have very little staff other than the project managers and the PMOs tend to be
young in organizations. The role of a PMO in organizations might also change over the
years, ranging from pre-PMOs to business unit PMOs (Aubry et al. 2008). PMOs have
very different structures and roles in organizations and there is constant restructuring in
PMOs (Hobbs et al. 2008). PMOs are deeply embedded in its host organization and the
two co-evolve (Aubry et al. 2009).

There are many functions that PMOs have in organizations. Most importantly they mon-
itor and control project performance. This category contains various tasks, such as re-
porting project status to upper management, implementing and operating a project in-
formation system and developing and maintaining a project scoreboard. The second
category that was seen important was the development of project management compe-
tencies and methodologies. Project managers need to be trained and given useful tools
for project management. Some PMOs are also actively involved in organizational learn-
ing and information sharing. Additionally, in recent years there has been a tendency for
PMOs to become more involved with issues of strategic alignment and to become more
closely connected with upper management. (Hobbs & Aubry 2007)

Some PMOs have to manage multiple projects in a coordinated way, which often in-
volves program or portfolio management. Multi-project PMOs or project portfolio man-
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agement offices (PPMOs) have been researched increasingly in the recent few years
(Unger, Gemiinden, et al. 2012). The PPMOs are responsible for coordinating between
projects, identifying and prioritizing new projects and allocating resources between pro-
jects (Hobbs & Aubry 2007). According to Unger et al. (2012) PPMOs have three roles
which are coordinating role, controlling role and supporting role. The first role
emphasizes the importance of resource management and cross-department coordination.
The second role involves information managemnet to deliver input in decision making,
which is a prerequisite for project portfolio steering. The last role contains providing
services and support to project members and leaders. Table 1 shows PMO functions
collected from various articles and they are listed in three different groups.

Table 1: PMO functions collected from various scientific articles.

Project management
efficiency

Support, communication
and learning

Strategic multi-project
management

Reporting the profitability
of projects to management
(Hobbs & Aubry 2007)

Solvency of resource con-
flicts between projects
(Dietrich et al. 2010)

Resource acquisition and
planning support (Dietrich
et al. 2010)

Develop and maintain a
project scoreboard (Hobbs
& Aubry 2007)

Implement and operate a
project information sys-
tem (Hobbs & Aubry
2007)

Develop competency of
personnel, including train-
ing (Hobbs & Aubry 2007)

Implement and manage a
database of lessons learned
(Hobbs & Aubry 2007)

Develop and maintain pro-
ject historical archives (Dai

& Wells 2004)

Provide human re-
source/staffing  assistance
(Dai & Wells 2004)

Provide knowledge sharing
forums (Julian 2008)

Manage one of more port-
folios or programs (Hobbs
& Aubry 2007)

Participate in strategic
planning (Hobbs & Aubry
2007)

Allocate resources be-
tween projects (Hobbs &
Aubry 2007)

Prioritize new projects
(Hobbs & Aubry 2007)

Support creating value for
the business through or-
ganizational project man-
agement (Aubry et al.
2007)

2.3.2 Evaluating projects and portfolios

One of the functions of a PMO is to support the prioritization of projects in a portfolio
(Hobbs & Aubry 2007). The prioritization, project selection and project evaluation can
be supported with many tools and techniques which will be presented in this section. As
said previously in this thesis, there are relatively divergent techniques that can be used
to estimate, evaluate, and choose project portfolios (Archer & Ghasemzadeh 1999). The
techniques vary which is why it is important to choose those techniques that are useful
for the organization in question. The process of project evaluation, prioritization and
selection is one of the most essential issues in portfolio management (Cooper et al.



27

1997a). In portfolio selection phase a number of projects are simultaneously compared
on particular dimensions, in order to arrive at a desired ranking of the projects (Archer
& Ghasemzadeh 1999).

It has been well established that project selection criteria guidelines are the single most
important mediator in the alignment of project portfolios to strategies, and therefore
deserve the attention (Artto & Dietrich 2004; Crawford et al. 2006). Multiple criteria
decision making methods have been regarded as suitable method for evaluation
(Kornfeld & Kara 2011). Since people do not act with perfect rationality and their deci-
sions are impacted by the systems which they work within (Rouwette et al. 2004), for-
mal approaches to decision making can be beneficial (Rouwette et al. 2004). Formal
methodologies enable better communication and they also help structure an organiza-
tion’s thinking by relying on the creation of models and the consideration of alterna-
tives, which may aid in the reduction of subjectivity. In other words, formal evaluation
models would be beneficial for project evaluation. Archer & Ghasemzadeh (1999) and
Cooper et al. (1997a) identified classes of portfolio selection techniques and some of
these are listed in Table 2 with more detailed explanations.

Table 2: Selection and evaluation techniques.

Selection or
evaluation
technique

Description Usage in practice

Scoring models

Financial tools

Portfolio matri-
ces and bubble
diagrams

Projects are evaluated with scores rang-
ing from example from 0 to 5. The
evaluation criteria can be related to pro-
ject risks or business benefits. The
scores are given to each project and
then combined for an overall score.
(Cooper et al. 1997b; Costantino et al.
2015)

The evaluation is based on financial
values and forecasts. Projects can be
evaluated based on their economic re-
turn for the organization which includes
analyzing indicators such as net present
value, internal rate of return and return
on investment. (Cooper et al. 1997b)

Projects are compared with each other
with different parameters such as risk
and reward for the company. The matri-
ces and bubble diagrams provide visual
aid for evaluation and prioritization.
(Cooper et al. 1997b)

The model is easy to
use and therefore is can
be wused at decision
gates. The  scoring
models can be applied
for different kinds of
projects.

Useful for evaluating
the financial benefits of
a project for a compa-

ny.

Matrices and bubble
diagrams are widely
used in project portfolio
management for differ-
ent types of projects.
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Selection or
evaluation
technique

Description

Usage in practice

Traditional
charts

Checklists

Roadmaps

There are numerous parameters, dimen-
sions or variables to be used to analyze
the balance of the portfolio. Projects can
be compared with each other based on
project phases, project types and project
duration such as short-term and long-
term projects. Projects can also be eval-
uated with project interdependencies or
in-depth project risk analysis. (Dye &
Pennypacker 1999)

At decision gates the projects can move
to the next phase if certain project man-
agement tasks have been fulfilled. (Dye
& Pennypacker 1999)

Roadmaps can be used to plan for the
future. They are a detailed plan to guide
organizations towards goals. (Artto et
al. 2008, p. 356)

Depending on the need
of the organization,
traditional chart are
used to evaluate the
statuses of project port-
folios.

This technique contrib-
utes to successful pro-
ject management and
can be altered to specif-
ic organizational needs.

Commonly used in new
product development or
technological forecast.
They can also be ap-

plied for strategic plan-
ning.

Some of the most popular approaches of portfolio level evaluation were multi-criteria
scoring models. These models use a relatively small number of decision criteria, such as
cost, expected benefits and strategic alignment. The scores are given to each project and
then combined for an overall score. There can also be weighted factor scoring, which
means that some criteria are seen more important than others, which is why they are
given a larger weight. The advantage of using a scoring model for portfolio evaluation
is that projects can be added or deleted without re-calculating the merit of the other pro-
jects (Cooper et al. 1997a). The given scores are typically numeric, ranging for example
from 0 to 5. The scoring models are widely used in organizations because they are rela-
tively easy to understand and to customize (Archer & Ghasemzadeh 1999).

Scoring models have long been used to make Go/Kill decisions at individual project
reviews or gates, but they are also applicable t project prioritization and portfolio man-
agement. The dominant form of project selection in scientific areas is called peer re-
view. In peer review sessions projects are evaluated by peers who are individuals who
are competent to assess the project proposals and ongoing projects. (Dye & Pennypack-
er 1999)
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If organizations only use financial tools to analyze portfolios, the balance of the portfo-
lio becomes harder to see. The greatest weakness of using only value maximization
techniques is that they fail to ensure that the portfolio is strategically aligned and opti-
mally balanced (Archer & Ghasemzadeh 1999). One of the goals of portfolio manage-
ment was to balance the portfolio in terms of a number of key parameters. Portfolio ma-
trices and bubble diagrams provide visualizations of the portfolio and consequently can
support the management to see the balance of the portfolio. Perhaps the most popular of
a bubble diagram is the risk/reward diagram. In a risk/reward diagram, one axis is some
measure of reward to the company and the other is a success probability (Cooper et al.
1997a).

Depending on the need of the organization, different parameters can be used for the
visualizations. Other diagram parameters are for example benefit to business vs. ease of
implementation or technologies vs. markets. It has to be noticed that many dimensions
may focus on markets or concept attractiveness which are related to new product devel-
opment. That is why the dimensions must be chosen so that they support the prioritiza-
tion of project of a certain type. (Dye & Pennypacker 1999)

While some of the evaluation models focus more on the project selection in the project
proposal phase, it is important to evaluate project also during their lifecycle. As said
before, projects follow a certain project management process and between project phas-
es there are decision gates in which is it decided what should be done with the continua-
tion of the project (Killen et al. 2008). This gate evaluation can be done for example
with checklists which means that in order to continue with a project, certain tasks must
be fulfilled accordingly (Dye & Pennypacker 1999). A checklist is also useful for the
prioritization and idea evaluation.

A useful way to manage and prioritize projects is to use a roadmap. Roadmaps are typi-
cally used for planning for the future and they give guidelines for future projects and
products (Artto et al. 2008, p. 356). This is why they can also be used as assessment
criteria in project portfolio management. Roadmaps are used for strategic planning and
technological forecasting and they can have a more science and technology emphasis or
a products emphasis (Kappel 2001).

2.3.3 Decision making at different organizational levels

Project portfolio management includes decision making and evaluation at different lev-
els and with different frequencies (Dietrich 2002). To appropriately manage a firm’s
project portfolio, decisions must be made about which projects to fund, to what levels,
at what point in time (Kester et al. 2011). The decision making and evaluation should be
connected to each other because the evaluation is done at different organizational levels
and decision making is about assessing the current situation based on certain data and
criteria (Cooper et al. 2000).
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There are various decision making levels when it comes to portfolio management. Fig-
ure 13 presents the different organizational levels in decision making. The decision
making and integrated portfolio management process presented in section 2.2.2 form a
project portfolio governance model for an organization (Mosavi 2014).

a )
Strategic decision

making

Portfolio level
decision making

Stage/gate
decision making

Project level

decision making
\ S

Figure 13: Decision making in an organization (modified from Dietrich 2002).

There are many actors in project portfolio management; portfolio managers, portfolio
steering committees, project management offices and so on. In order to have proper
portfolio governance, organizations must have clear roles and responsibilities at a port-
folio level and clear decision making procedures (Mosavi 2014). At the project level,
project managers are responsible for project execution and reporting. Project level deci-
sion making is integrated to portfolio level decision making through the stage/gate deci-
sion process. Projects must pass these decision making points before moving on to the
next stage. The frequency of these decision points is determined by the type and size of
the project (Artto & Dietrich 2004). These stage/gate decisions differ from periodically
made portfolio decisions in the sense that they concern just one project while the focus
in portfolio decisions is to review all the projects together.

As said before in section 2.2.2 there is a need to integrate gate decisions and portfolio
decisions. Projects rely on project management process models and between project
stages decisions have to be made on whether the projects are continued or killed. The
potential for conflict exists between the gating decision process and portfolio reviews.
These are two different decision processes and might even involve different people and
different criteria. It is essential that these two processes function well and that they are
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integrated and harmonized (Cooper et al. 1997b). As seen in Figure 13 the highest or-
ganizational decision making level is strategic decision making which is done by the
upper management who give the principle guidelines for project portfolio steering. The
portfolio steering committees could fill the second highest organizational decision mak-
ing level since they are positioned between upper management and projects (Mosavi
2014).

Deciding on which projects to kill is at least as important as deciding on which projects
to execute (Artto & Dietrich 2004). It is important to ensure correct and strict termina-
tion for projects that are not a strategic fit with the company’s guidelines (Unger, Kock,
et al. 2012). Organizations have a tendency to reluctantly terminate projects because
some of the ongoing projects have money and effort invested in them. However, termi-
nation is sometimes vital for the success of the project portfolio. Senior management
should adopt and cultivate a proactive portfolio culture in which termination of projects
is not seen as a failure (Unger, Kock, et al. 2012).

A decision making process is a complex one and the process does not function without
complexities. Some of these complexities are listed below:

e Interdependencies between projects often complicate the portfolio selection
process. However, the interdependencies must be analyzed to see the full
benefit of projects. (Ghasemzadeh & Archer 2000)

e In decision making it is challenging to create group consensus (Archer &
Ghasemzadeh 1999)

e A large number of feasible projects can easily make a selection process very
heavy and not so efficient (Ghasemzadeh & Archer 2000)

e The selection process usually includes both qualitative and quantitative fac-
tors that have to be included in the decision process. With some pure math-
ematical tools it can be quite problematic to compare pure qualitative and
quantitative criteria in a consistent manner. (Ghasemzadeh & Archer 2000)

e Multiple criteria are usually related to the portfolio selection process. Even if
the appropriate selection criteria are already selected it can be problematic to
decide the importance of these different criteria against each other. (Archer
& Ghasemzadeh 1999)

e Conflicting empowerment between portfolio decision makers, such as be-
tween portfolio steering committees and upper management, can cause port-
folio management inefficiency (Jonas 2010)

e Uncertainty in resource management or other risks have an influence on pro-
ject portfolio performance and these uncertainties and risks also affect the
portfolio selection process (Martinsuo et al. 2014)

e Cultural differences in decision making in project teams have an effect on
decision making processes and style (Miiller et al. 2009)
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2.3.4 Challenges in implementing project management offices
and project evaluation

Implementing a project management office in an organization creates challenges. Hobbs
and Aubry (2007) reported that almost half of all PMOs were seen as too costly and as
contributing little to project and program performance. The high failure rate may be
caused by unstructured management in PMO implementation.

The article by Singh et al. (2009) collected 13 of the top challenges in PMO implemen-
tation of which the top three were (1) rigid corporate culture and failure to manage or-
ganizational resistance to change, (2) lack of experienced project managers and PMO
leadership and (3) lack of appropriate change management strategy. The article by Jul-
ian (2008) states that PMO leaders and other managers who improve the organization’s
ability to learn from past project experiences play an important role in PMO and project
portfolio performance. PMO leaders can facilitate organizational learning and they can
influence on the organization’s project management routines. The PMO leaders must
have experience in PMO management so that they can facilitate the organizational
learning. In PMO implementation the organizational routines and resistance to change
must be taken into account because resistance to change represents the chief obstacle to
implementing a PMO (Singh et al. 2009; Becker et al. 2005).

Some other interesting challenges in the article by Singh et al. (2009) were lack of full
support of the senior management and various stakeholders to the PMO, failure to align
PMO implementation strategy to organizational strategy and lack of defined scope and
size of PMO implementation. It is interesting to analyze the organizational role of a
PMO in its host organization. For example, it is possible that organizational unites or
departments stay unique and autonomous but there can be common governance goals
(Tsaturyan & Miiller 2015).When implementing a PMO in an organization the senior
management must have clear objectives for the PMO and the PMO structure, such as
roles and responsibilities. All management levels must be committed to the portfolio
management process. The 13 problems from the article by Singh et al. (2009) are pre-
sented in Figure 14.
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Figure 14: Challenges to PMO implementation (modified from Singh et al. 2009).

It also has to be noticed that implementing evaluation methods and criteria also changes
the organizational processes in decision making and portfolio management. Tools, tech-
niques and IT systems do not replace company employees as decision makers but they
only support the decision making. Due to the fact that internal development projects
vary by their nature and it might be hard to decide on common criteria for the evalua-
tion. Formal methodologies aid communication and help structure an organization’s
thinking (Rouwette et al. 2004).

Decision making is always partly subjective which increases the importance of struc-
tured approaches. Decision making happens in its organizational context and decisions
makers tend to observe others in the decision making process (Christiansen & Varnes
2008). Projects are usually evaluated in groups, such as portfolio steering committees or
PMO committees. Group decision making can suffer from bias and power imbalances
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although it has been studied that structured and group-based evaluation has its benefits
(Rouwette et al. 2004).

2.4 Conceptual framework

At the end of this literature review a conceptual framework is presented which gives the
guidelines for the assessment system creation. The literature review presented multiple
success factors for project portfolio management but also challenges. The focus of this
conceptual framework is to collect challenges in managing process development pro-
jects in companies and find out what solutions could solve those challenges. The chal-
lenges and solutions are collected from the literature review in this Chapter 2.

The initial construct of the thesis is presented in Table 3. There are three different areas
that are presented in the conceptual framework. These are organizational design to sup-
port development project management in multi-project environment, structured decision
making at the project and portfolio levels and development project information trans-
parency and communication. The areas were chosen for the framework because they
were present through the literature review and they are areas that contain multiple de-
velopment project management challenges. It has to be noticed that the challenges and
solutions in Table 3 overlap with each other significantly and are in no particular order.
For clarity they are presented in the chosen three areas. The article by Artto & Dietrich
(2004) and Elonen & Artto (2003) supported the selection of the framework areas.

Table 3: The conceptual framework.

Area Development project portfolio Solutions with the develop-

management challenges ment project aspect
Organizational Too many development projects Development project portfolio
design to support management process that is
development pro- NO defined owner of develop- integrated with single project
ject management ment portfolios management process

in multi-project
environment

Single development project

management inefficiency

The development projects fight
for the same resources of an or-
ganization

Undefined roles and responsibil-
ities at the development project
and portfolio levels

Clear roles and responsibilities
for development project port-
folio management

Setting up measurable goals
for development projects

PMO governance model for

development projects with

review sessions
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Area

Development project portfolio
management challenges

Solutions with the develop-
ment project aspect

Structured decision
making at the pro-
ject and portfolio
levels

Development pro-
ject  information
transparency  and

communication

Inadequate competencies at the
development project level

Development project work is
given a second priority

No common guidelines for de-

velopment project evaluation

and selection

Delays in decision making

Unclear responsibilities and de-
cision making levels

Decision making not sufficiently
integrated with project or portfo-
lio management processes

Power structures not considered
properly

Developments projects are hard
to see as a whole

No common database for devel-
opment projects and no commu-
nication platforms

Overlapping and non-integrated
development projects

Communication of the strategy
or development strategy is not
sufficient

PMO functions such as project
team trainings

Categorizing projects by their
type or strategic importance

Efficient single project man-
agement processes

Development project work is
supported by upper manage-
ment

Unified evaluation criteria that
enable comparison, selection
and prioritization of develop-
ment projects

Strategic consideration in the
evaluation process

Clear Go/Kill decisions inte-
grated with project and portfo-
lio management processes

PMO functions such as updat-
ing development projects data-
base

Plan for systematic communi-
cation

Regular portfolio review ses-
sions
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The first area introduces challenges in development project management from the or-
ganizational support point of view. These challenges and possible solutions indicate that
companies that succeed in project portfolio management have organizational structures
that support portfolio management practices such as resource allocation guidelines and
project portfolio owner definition. In addition, there are processes for single project
management and portfolio management. It is also important to create a project business
oriented environment in an organization. This means that the development project work
is emphasized in an organization’s strategy and development projects are controlled at
regular intervals. In the literature review is has been mentioned that a PMO can support
project work in an organization and act as an organizational part between project teams
and upper management.

Successful development project portfolio requires structured decision making and at the
project and portfolio levels and the challenges and solutions in this area are presented in
the second block in Table 3. Too often organizations do not have clear selection criteria
for development project assessment. Sometimes the decision making processes and lev-
els might be unclear which can result in delays in decision making. In order to support
the decision making, single project management and portfolio management processes
must contain decision points with selected evaluation criteria. Decision making can be
very subjective and due to the fact that development projects are different by nature and
usually require cross-organizational co-operation the power structures must be consid-
ered carefully.

The last area is development project information transparency and communication. In
the literature it has been mentioned that project portfolio management has a lot to do
with communication and info ration sharing. This aspect is related to decision making,
development project information databases and portfolio reviews. According to the lit-
erature review a plan for systematic communications has positive effects on project
portfolio management and a PMO can also support the communications and information
sharing in an organization.

The conceptual framework presented in Table 3 sets the guidelines for empirical data
collection and assessment system creation. It is a summary of the literature review and
in particular it collects the development projects portfolio management problems and
their solutions. The conceptual framework is created based on various scientific project
portfolio management articles in the literature review. However, most of the articles
have empirical data from new product development projects even though some had em-
pirical data from process development projects. The core idea of the conceptual frame-
work is to collect various managerial problems and their solutions and apply them in the
creation of the assessment system for internal process development projects.
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3. RESEARCH METHODOLOGY

3.1 Nature of the research

The research methodology chosen for this study is constructive research. In constructive
research, an understanding of the topic is built by studying prior academic literature
about the research topic. To build a construction, information must be collected with
various ways. The construction is created based on practical relevance problems found
in existing literature that have research potential. The constructive approach requires
that the design of a construct should be based on an in-depth interpretation and synthe-
sis of the contextual literature review and the practicalities of the problems. (Oyegoke
2011)

Constructive research approach is a problem-solving method that both relies on differ-
ent research tools and is also associated with interpretive epistemology, positivist epis-
temology and empiricism. Constructive research produces new solutions to both practi-
cal and theoretical problems and these solutions are often suggested through managerial
problem-solving techniques through the construction of models, diagrams and plans.
For this thesis the constructive research method was seen the most ideal because con-
structive research is used to define and solve problems, as well as to improve an exist-
ing system or performance, with the overall implication of adding to the existing body
of knowledge. (Oyegoke 2011)

3.2 Methodology application in the thesis

The information gathering will start with reviewing existing academic literature on pro-
ject portfolio management and assessment of development projects. As secondary data,
academic journals, books and theses on the research topic will be used. When enough
prior knowledge is gathered, the basis of the construct is created and it will be the basis
for the assessment system in the case company. The created basis of the construct is the
conceptual framework that is presented in section 2.4. The conceptual framework is a
summary of the literature review and it gathers together all of the potential elements that
the assessment system should contain. There are three general areas in the framework
which are organizational design to support development project management in multi-
project environment, structured decision making at the project and portfolio levels and
development project information transparency and communication. The conceptual
framework is created based on prior academic knowledge and it brings together the
most relevant issues in regard to the research questions.
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The assessment system is the final construct for the case company and it is a modified
and a more detailed version of the initial conceptual framework. The assessment system
is presented in Chapter 5. In the assessment system creation the initial construct was
used as well as empirical case company data which will be discussed more in the next
sections. With empirical data the original construct of the assessment system was devel-
oped and the assessment system features gained depth and details.

The thesis is a qualitative study and the data is collected with various methods. The first
part of the primary data for this study was gathered with interviews in the case compa-
ny. The managers of development teams and other potential users of the assessment
system were interviewed by using semi-structured interviews. The sampling for the in-
terviews is therefore purposive sampling since the interviewees were selected based on
the judgment of the researcher (Saunders et al. 2009). The second part of the empirical
data gathering was done with a workshop. The research approach is multi-method
where many qualitative data collection methods were used (Saunders et al. 2009). The
workshop was designed to get more depth to the assessment system features and that
way also to the conceptual framework.

The conceptual framework worked as the basis for the assessments system feature crea-
tion and development. At the end of the thesis the validity of the original conceptual
framework will be studied and it will be analyzed how well the conceptual framework
supported the results and their creation. It will also be studied what elements the con-
ceptual framework did not cover and what were its research gaps. The comparison of
the assessment system and the original conceptual framework is discussed in Chapter 6
and Chapter 7.

3.3 Interview data collection and analysis

The first part of the empirical data for this study was gathered with semi-structured in-
terviews. The interviews were executed to gather general information about develop-
ment project management and current project measurement procedures. The interviews
were therefore inductive which means that the interviews were not structured based on
any specific predetermined theories or conceptual frameworks (Saunders et al. 2009).

The structure of the interview was designed to get information about the case compa-
ny’s current development project management. Qualitative data gathered with the inter-
views needs to be categorized or condensed in order to support meaningful analysis
(Saunders et al. 2009). This in mind the interview had five parts that could be seen as
categories. Before the actual questions, questions about work experience in the case
company and participation in development projects were asked. The first part of the
interview focused on the development projects in the department and the second part on
their reporting procedures. The third part gathered information on the measurement of
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development projects. In the fourth part the interviewee was asked to explain the meas-
urement and reporting more in detail with an example project. The final part aimed at
finding out how the measurement of projects and the overall management of develop-
ment project could be developed in the case company. The interview structure is pre-
sented in Appendix 1.

To gain a comprehensive understanding of the case company’s internal environment
and development project practices, 14 case company employees were interviewed. The
interviews were held in February 2017. The interviewees were selected based on their
experience in the case company and job descriptions. The interviewees were also poten-
tial users of the assessment and measurement system that is created in this thesis.

All of the questions in the interview structure were not used in every interview. After a
couple of interviews it was seen that some of the questions were slightly purposeless
due to the fact that the information could be collected with another similar question. The
five important categories were discussed but sometimes the example of a development
project was left out due to time restrictions or lack of the interviewee’s experience in the
case company. The interviews were held in Finnish with the exception of one being held
in English. The longest interview lasted for approximately 29 minutes and the longest
74 minutes and on average they lasted 46 minutes. The employees’ average time spent
in the case organization was approximately 10 years.

The interviewees had different positions in the case company. Most of them were man-
agers of middle management with the exception of one interviewee being a member of
the upper management. In Table 4 the organizational positions and departments of the
interviewees are described. Upper management and middle management have different
approaches to project management which is why employees with varied positions were
interviewed. The upper management focused more on the overall performance of pro-
jects and their impacts while middle management had a more operative approach to
measurement and project management. The interviews gave more insights on how the
development projects are managed and how all of the development projects should be
coordinated in the case company.

Table 4: Interviewee information.

Number of Main department  Current position Organizational Duration
the inter- position (mm:ss)
viewee
1 Hull Production Head of subdepartment ~ Middle 58:34
management
2 Human Resources =~ Human resources man-  Middle 36:24
& Administration ager management
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Number of Main department  Current position Organizational Duration
the inter- position (mm:ss)
viewee
3 Investments & Head of main depart- Upper 47:42
Process Develop- ment management
ment
4 Procurement Head of subdepartment ~ Middle 29:31
management
5 Investments & Project manager Middle 53:46
Process Develop- management
ment
6 Finance Controller Middle 32:52
management
7 Design and Engi- Head of subdepartment ~ Middle 32:05
neering management
8 Research, Sales and Head of subdepartment ~ Middle 46:53
Design management
9 HSE & Risk Man-  Head of subdepartment =~ Middle 49:23
agement management
10 Hull Production Development engineer Middle 54:39
management
11 Outfitting Head of subdepartment ~ Middle 47:50
management
12 ICT Head of subdepartment ~ Middle 56:19
management
13 Human Resources =~ Communications Middle 44:46
& Administration manager management
14 Design and Engi- Head of subdepartment ~ Middle 74:08
neering management

The interviews were recorded and then subsequently transcribed into separate docu-
ment. The data was transcribed by using the interview questions as categories. The tran-
scribing was executed in a way that not all that was said in the interviews was tran-
scribed. In other words, data sampling was used which means that only those sections
that were pertinent to the research were written down (Saunders et al. 2009, p.486).
Word to word transcription was seen unnecessary because the interviews had parts that
were not so relevant for the research. During the transcription some interesting quotes
were written down for the description of the results. After the transcription the data was
collected into one Excel file that had the same categories as the interview. The infor-
mation from the interview transcriptions was condensed and summarized in the Excel
file which made the analysis simpler to conduct. With categorization of data the rela-
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tionships can be recognized easier (Saunders et al. 2009). The interview data analysis
focused on finding similar answers and creating connections between answers.

3.4 Workshop data collection and analysis

The second empirical data gathering was done with a workshop. In the workshop a de-
ductive approach was used which means that a framework developed from prior litera-
ture and the interviews was tested and developed further in the workshop (Saunders et
al. 2009). The framework that functioned as the basis for the workshop was the initial
assessment system created in the literature review. In addition, the interviews gave more
insights on what should be discussed in the workshop.

There were three topics discussed in the workshop. The three topics were chosen be-
cause they gave the most information for the development of the assessment system.
The topics were the following: project categorization, project prioritization and decision
making in development projects. After the groups had done tasks about these three top-
ics, the results were collected and discussion followed.

The workshop was held as a group workshop. This workshop was held in early May
2017 and it was executed to test the designed assessment model and gather information
for its development. In Table 5 the interviewee information from the workshop is illus-
trated. As in the interviews, the workshop attendees were selected based on their experi-
ence in the case company and job descriptions. In the workshop the attendees were giv-
en three tasks to do, each of them having one topic. The attendees did the tasks in
groups. The material presented in the workshop can be found in Appendix 2. The length
of the workshop was two hours and the workshop had 10 attendees. There were five
attendees in the workshop that were interviewed earlier for this thesis. The remaining
five had experience in development projects. The numbers of the interviewees are listed
in Table 4 and Table 5.

Table 5: Workshop attendee information.

Number of = Main department  Current position Organizational
the attendee position
1 Hull Production Head of subdepartment Middle management
7 Design and Engi- Head of subdepartment Middle management
neering
8 Research, Sales and Head of subdepartment Middle management
Design

11 Outfitting Head of subdepartment Middle management
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Number of  Main department  Current position Organizational
the attendee position
10 Hull Production Development engineer Middle management
15 Quality Manage- Quality manager Middle management
ment
16 Project Planning Head of subdepartment Middle management
17 ICT Project manager Middle management
18 Investments & Project manager Middle management
Process Develop-
ment
19 Investments & Project manager Middle management
Process Develop-
ment

The qualitative data from the workshop was collected from answer sheets and notes
taken during the workshop. The data was analyzed with MS Visio, Excel and Power-
Point and the results were integrated into the new assessment system. Due to the nature
of the workshop, the workshop was not recorded and transcribed. Instead, all of the
workshop material was collected and subsequently cleaned for better analysis. As with
the interviews, it was important to see the connections between the answers of the at-
tendees, which is why mind mapping was used to support the making of the connec-
tions. Visual tools were used to summarize the contents of the workshop which supports
the analysis from qualitative data (Saunders et al. 2009). It was important to notice
common factors between answers and how much some answers were emphasized.

3.5 Other empirical data

There were also internal documents of the case company used for this thesis and Table 6
below presents those documents. It can be seen that the amount of documents used in
this thesis is extensive as well as the amount of notes from meetings that were not doc-
umented specifically for this thesis. However, the nature of the research was a construc-
tive research with a multi-method approach and the data analysis from case company
documents and meeting notes supported the thesis.
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Table 6: Other empirical case company data used for the thesis.

Data content Data type

PMO SharePoint content
- Hi5 process material Process charts and other content in Excels,
- Organizational charts Pdfs and PowerPoints slides
- Presentations

Development  project  material  from

departments Project information from main departments
- Status updates in Excels, Pdfs and PowerPoints slides
- Monthly reports

- Process reports
Strategy material
- New strategy Pdfs from case company intranet
- Old strategy
Case company meeting notes
- Project meetings Meeting notes from various meetings
- IT tool workshops
- PMO meetings

In order to support the information gathering and analysis of the documents and meeting
notes, separate files were created where information was gathered and summarized.
Qualitative data such as organizational documentation may also be summarized and the
summarizing should be done in a way that supports the other qualitative data collection
methods (Saunders et al. 2009). With the documents and meetings notes the assessment
system construct was development further.



44

4. DEVELOPMENT PROJECT MANAGEMENT,
MEASUREMENT AND EVALUATION IN THE
CASE COMPANY

4.1 Development projects in the case company

4.1.1 Departmental development projects

Currently there are multiple development projects in the case company and they are
managed by various development managers and teams. The structure of the develop-
ment organization in is shown in Figure 15. The structure is suggestive and not an actu-
al representation of the case company. Currently, the development projects are not co-
ordinated by a common organizational unit. Each main department has its own devel-
opment projects that are managed by development managers or a development team.

CEO
Staff Development
functions managers
Sales & Project
Procu- | | P -
rocu rgduc HR ICT marke- mana-
rement tion .
ting gement
|
No specific
Development P R&D
development
managers department
manager
No specific No specific
Development P P
development development
department
manager manager

Figure 15: The development efforts in case company.
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The different main departments have their own internal development projects and they
are monitored differently between the departments. Some of the main departments have
no specific development departments or managers. In these main departments the de-
velopment work is done by managers whose main responsibilities are not just develop-
ment but other activities. Some main departments in the case company have only devel-
opment managers. There are a couple of main departments that have specific develop-
ment teams.

There is a separate R&D department in sales & design main department but the projects
that are managed there focus on external projects. The department handles technology
forecast activities such as product sustainability and energy efficiency. There are very
few projects that aim to improve internal processes; the department’s projects focus
more on product development.

Typical examples of internal development projects in the case company include devel-
opment of business processes, internal information technology development and in-
vestments in new equipment, major software, and other capital projects. Typically the
customers of development projects are internal company employees and departments.
Depending on the type of the internal development project, the development projects are
done either in the departments or as cross-organizational projects. The strategic and
larger scale projects are usually done in teams that consist of managers from many or-
ganizational units. The smaller projects whose scope is not as extensive as for the cross-
organizational ones are done within departments. In Figure 16 it is illustrated how the
development projects are currently coordinated in the case company.

Strategic
development
project

Strategic
development
project

Cross-
organiza-
tional level f
Organizational Organizational Organizational Organizational
unit unit unit unit
Organiza- Development Development Development Development
tional level project project project project

Figure 16: An illustration of development project management in case company.
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In many cases the improvements in the main departments were not seen as development
projects but as smaller tasks of continuous improvement. One human resources manager
said that the Human Resources department’s development efforts are more continuous
improvements rather than major projects and that there are sometimes no clear projects
to be executed. In other words, the departments are having problems with identifying
which tasks are standard line improvement work and which are proper development
projects. Many development managers said that the development projects done in de-
partments are challenging to monitor since the company’s strategic projects take up
much of the time and there is no time left for other development projects. If there is no
specific development manager in the department, the development work is sometimes
seen as a second priority. Two development managers said that it is all about finishing
the products on time which is why development efforts stay in the background:

“The focus is more on the product itself. There are some internal development ideas but
those things are sometimes easy to forget.” (Head of subdepartment, Design and Engi-
neering)

“Because of day-to-day work, the development efforts cannot be done systematically.”
(Head of subdepartment, Procurement)

During the recent past few years, there have been efforts to bring together development
projects so that they could be evaluated as a whole. In 2015 new ideas for development
projects were started in departments and the responsibility of those projects was in the
departments themselves. Since then the projects are either in progress of finished but
some resulted in failures. One manager said the following:

“The development projects are easily forgotten in departments when there’s no one or
no group that asks after them. It is easy to let the development projects slide when the
focus is so much on the final product.” (Head of subdepartment, HSE & Risk Manage-
ment)

One challenge with identifying the case company’s development project portfolio was
that there is no unified database where the project information is gathered. This makes it
more challenging to monitor the projects’ progress on a company level. Some of the
main departments had clear guidelines for development, mainly those that had separate
development departments, but some main departments lacked focus on development
direction. One manager said:

“It should be clarified what are the development goals of this department. Otherwise it
is hard to see which projects to choose and which not.” (Human resources manager,
Human Resources & Administration)
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In many cases the development projects in departments are derived from the strategic
programs that are causing changes in the production and other processes. The develop-
ment projects in the hull production main department follow a roadmap that functions as
a strategy for the hull production development team. The roadmap is derived from the
strategic projects in the case company that are explained further in the next section.

4.1.2 Strategic development projects

The case company has major development projects that are commissioned by the upper
management and the increase of orders in the order book. These investments are large
scale investments in production facilities and technologies as well as IT system up-
grades. These projects are done cross-organizationally and they are a clear priority in
the case company.

One of the major schemes in the case company is the investment program. The invest-
ments include improvements in production technology and employee satisfaction. The
investment program has clear objectives: to increase capacity and productivity and to
shorten the lead time of final products. The investments are essential so that the case
company can fulfill the requirements from the clients. Other strategic development pro-
jects focus on IT investments across the case company.

In the past 15 years or so, there were not that many improvement programs that were
essential for the case company. That is why the case company has a need to monitor the
development programs, large and smaller ones, so that the order book requirements can
be fulfilled and enabling processes are functioning properly. The company strategy was
implemented in 2015 and it contains the goals for years 2015-2018. The corporate strat-
egy contains goals such as delivery of the current order book, financing of investments
and reasonable requirement of new employees. There is a new strategy to be imple-
mented in the case company in 2018, which will also have its effects on development
project management. The new strategy emphasizes that the co-operation between other
companies in the same company group should increase during the next few years.
Therefore strategic development projects are done increasingly in virtual teams and
across country boundaries.

In summary, the case company has many development projects and programs. Due to
the fact that the development projects are done separately in different main departments,
the management for the whole development project portfolio of the case company is
fragmented. This results in doing overlapping projects and in having inefficient com-
munication which indicates that there is no clear development project portfolio man-
agement. International co-operation also gives its own challenges.
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4.2 Development project management practices and tools

In the case company there is a project management framework that has in many cases
been applied to development projects. The framework is called Hi5 and it is based on a
Swiss Hermes 5 method. The framework has an idea phase and then four project phases.
These project phases are initiation, concept, implementation and deployment. The Hi5
framework offers documents and checklists to be filled out which help monitor the pro-
ject’s progress. This framework is the most commonly used framework in the case
company, although development project managers have altered this framework to suit
their own development projects. The project management process of the Hi5 is shown
in Figure 17. For the reporting and progress monitoring there were not that many sys-
tems or IT tools that were in use. The reporting was done by filling appropriate Power-
Point slides and for some development projects tracking software called JIRA was in
use. For single project management other IT based tools were also in use.

e Implemen- Deploy-
Idea Initiation Concept P ) ploy
tation ment
Project As-is situa- Concepts
idea, initial tion ana- deployed
situation, Iysefi/ To-be-
targets, solution concept c ‘ Result
i oncepts
Goal of etc. are alternatives docu- ) : transferred
evaluated imple-
clearly mented to core
phase . dvali mented oreanisa-
described Project and vali- ! g .
planned dated tion with
Project is and ap- control
initialised proved plan

Figure 17: The Hi5 project management process.

The Hi5 process is sometimes not in use because it is too complicated for the user and
therefore development managers tend to follow their own processes which make the
reporting and project management not unified in the case company. The reporting was
done depending on the project or the department and in many cases the reporting of the
development projects was added to weekly or monthly reports of the departments. One
development manager said that development project updates are also discussed infor-
mally or with an “ad hoc” style. The investment projects have regular reporting proce-
dures due the high priority level. In summary, development project statuses were re-
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ported depending on their department or priority. Some projects are reviewed on a
weekly or monthly basis but some were under review every quarterly.

Based on the interviews, development project schedules, costs and quality were seen
important project measures. Over many decades, these three factors have become linked
with measuring the success of project management (Atkinson 1999). For the larger-
scale investment projects and other development projects the scheduling of the projects
was seen as high priority. One development manager expressed:

“The monitoring of the project schedule should not be regarded as a minor aspect. The
production phases have many effects on other phases, and therefore schedules of the
projects are vitally important.” (Head of subdepartment, HSE & Risk Management)

Alongside with project schedules the budget and costs of development projects were
carefully looked at. Quality monitoring was done for a part of the development projects
because sometimes there was no special parameter that could have been used to assess
the quality of the process that was under development. For high priority projects, such
as the production capacity investments, risk evaluations are done systematically. Figure
18 illustrates the most important development project performance indicators and re-
ported elements. They are collected from development project reports from various de-
partments.

* Budget and cost

e Schedule

e Risk assessment

® Procurement

¢ Actions/decisions needed
e Achievements

* Process manager

® Process owner

¢ Dependencies

® Project status

e Tasks overdue

¢ Next steps

* Engineering

e Commissioning and startup
® Project progress in %

General
reporting

[

\

* Project specific goals such as process measures
< e Quality measures
e Dependent on project and business process

Project goals
and KPI's

.

Figure 18: Development project reporting and performance measures.
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4.3 Business process impacts of the development projects

When asked about the business impacts that the projects are aiming to have in the case
company, the answers were varied. One interviewee said that it is difficult to determine
common performance measures for project goals since the projects focus on very di-
verse areas. For production the operative metrics can be monitored as the project pro-
gresses but for some other development projects, such as the improvement of corporate
social responsibility, the business impact is harder to measure. While one project aims
to increase capacity, one is re-organizing reporting procedures. The parameters that
were measured were qualitative or quantitative depending on the business effect and
process. For production there are many operative parameters that can be measured to
see the effect of development projects. However, many departments lacked performance
measures, which is why the development projects in these departments lacked business
effect measurement indicators. The monitoring and measurement was also difficult be-
cause there were no clear processes determined that could have been measured. One
manager said:

“The business impacts of the different development projects need to be compared to the
original goals that haven been given to them. The problem itself is often a good metric
to be controlled. For example if the capacity has to increase, capacity must be the met-
ric that is monitored. But oftentimes the results are seen only when the projects are
completed. During the process there can be some indicators that tell if the project is
heading towards the right direction.” (Head of subdepartment, HSE & Risk Manage-

ment)

The investment programs aims to increase the capacity in the production facilities, in
particular in the hull production. The process which is in development is the production
process which starts from the material arrival in the factory and ends when outfitting
takes over the manufacturing process. There are many supporting processes that the
smaller scale development projects are changing. They might not have a clear relation to
the core process but they need to be changed to optimize the overall performance.

There are differences in the business processes that the development projects are im-
proving. Most of the development projects improve operations management processes,
and examples of these projects are the investment program and production department’s
projects. Typical production indicators that the case company uses are capacity utiliza-
tion rates, lead times and the amount of scrap metal. However, there are supplier, HR
and customer management processes that are changing with development projects. It
can be said that the number of processes that the improvement portfolio is affecting is
vast.
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4.4 Development project assessment and decision making

The evaluation and assessment of development projects varied based on the department.
The upper management level department head expressed the evaluation of projects as
follows:

“At the moment there are no models for development project portfolio evaluation on a
company level. The main departments have their own interests and visions on how to
develop their functions. The vitally important development projects, such as the invest-
ment program, are commissioned by the upper management. I think that there are not
that many developments ideas happening in the departments this year apart from the

strategic development projects and that’s okay since those projects are the vital ones.’
(Head of main department, Investments & Process Development)

The decision making in development projects focused on monitoring the budgets,
schedules and completed task lists of the projects. Most importantly the monitoring fo-
cused on identifying the deviations in projects. In investment and development projects
meetings the problems were discussed more in detail and in the meeting it was moni-
tored whether the projects’ goals were met or not. Major deviations in projects were
typically delays in schedule, cost overruns or changes in project requirements. In some
cases in cross-organizational projects the decisions had to be made in many depart-
ments, that is to say in all of the departments that were involved in the projects. This
results in project management inefficiency because the evaluation is made in different
organizational units.

In general the decision making in development projects varied based on department and
the development project in question. The incentive to finish development projects de-
pended partly on the upper management’s interest in the development project, too.

“The more the upper management is interested in the development project, the better
the project is monitored and the more efficient the decision making is. For smaller pro-
Jjects, the monitoring and decision making are less efficient.” (Human resources man-

ager, Human Resources & Administration)

The development projects or ideas were not evaluated by a common evaluation team.
The development issues in departments were discussed in their own departments and
brought to the attention of the upper management when needed. The upper management
discusses the strategic projects but currently there is no organizational unit that over-
looks the development efforts between upper management and the departments. Due to
this, the big picture of development projects is challenging to see. It can be said that in
development project management the portfolio management process was fairly frag-
mented and unorganized.
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4.5 Challenges in development project management at case
company

In the interviews and the workshop the development managers expressed that the man-
agement of development projects was very fragmented in the case company and often-
times problematic. One reason to why the case company is developing a PMO structure
is to increase transparency of development project management. The case company is
also considering development and investment project portfolio review sessions in which
development projects are evaluated and supported. This review could help tackle the
problems faced in the case company.

The article by Elonen & Artto (2003) that was presented previously in this thesis fo-
cused on problems in managing internal development projects in multi-project envi-
ronments. Based on the interviews in the case company similar project management
problems could be identified. Elonen & Artto (2003) categorized six relevant problem
areas which could also be applied to the problems of the case company. The seventh
problem area was identified based on the interviews and it was not originally part of the
framework. The problems in managing development projects in the case company are
collected in Figure 19 with the six problem areas from the article.
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Figure 19: Challenges in managing development projects in the case company (modi-

fied from Elonen & Artto 2003).

The problems mentioned in Figure 19 are not applicable for all development projects in

the case company. The development projects that are not seen as strategic ones often

fail at having structured reporting processes, project teams or predetermined goals. Even

though there are many issues regarding the management of process development pro-

jects, there are four key challenges that were emphasized in the interviews and work-

shop. These challenges were mentioned in most of the interviews. The challenges are

presented in Figure 20.
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Figure 20: Four key challenges in the case company.

As can be seen in Figure 20 there are challenges regarding communication, single pro-
ject management and portfolio management. However, during the upcoming years there
are many development and investment projects to be started which is why the case
company should take advantage of the situation by developing the development project
management practices. The lack of insufficient development project communication
results in doing overlapping projects. The lack of single development project manage-
ment processes was a recurring theme in the interviews because many managers said
that even though there are development ideas, only a few development projects reach
their goals.

The company level development project goals are clear for strategic development pro-
jects but for other improvement work the goals were not unified across departments.
The upcoming strategy has an effect on development project work because it encour-
ages improving current development efforts. However, in many interviews the managers
expressed that they wish they had more clear goals and targets for their development
work. The last key challenge was to improve the portfolio level activities because at the
moment there is no group that has an overview of all of the development projects.

The most important strategic projects, such as the investment projects, have clear re-
sponsibilities and reporting procedures and it can be said that the problems mentioned in
Figure 19 and Figure 20 are least applicable to the strategic development projects. As
said before, the strategic development projects are a priority in the case company which
is why the project and program personnel are qualified and the upper management is
involved in the project work. The case company has chosen the strategic development
projects wisely because they focus on improving the most critical processes in the case
company. The roles and responsibilities of portfolio managers were clear for the in-
vestments projects as well as the R&D projects but for other development projects the
portfolio level responsibilities were not that clear.
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Currently the development teams have efficient and creative ways to identify the pro-
cesses that need the most attention. The ideation processes in departmental development
teams are strong and development managers are constantly improving the ways of
working in the case company. The positive development project management practices,
such as strong ideation and strategic project management, are also included in Figure
19.

Overall the interviews and workshop provided similar answers and the four key chal-
lenges were always the most discussed topics. The most variation in answers occurred
when business process impacts were discussed. The measurement of process improve-
ment was extremely varied between development projects. Some development project
indicators focused only on measuring project related metrics such as project schedule
and cost overruns. Only a few projects focused on continuous business or manufactur-
ing process measurement. For example hull production focused on capacity metrics and
quality metrics but procurement used only a few process metrics. Based on the inter-
views the overall performance of development projects in the case company was varied.
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5. NEW DEVELOPMENT PROJECT ASSESS-
MENT SYSTEM

5.1 Improvement ideas for development project portfolio
management at case company

As said in the introduction, the case company’s final products are executed as compli-
cated projects that can last multiple years. However, the case company’s other projects,
such as the development projects, could benefit from better support. One suggestion
from an interviewee was to implement a new project management framework that
would be scalable for all types of projects, both small and large in scope. The current
Hi5 project management process was sometimes seen as too complicated to use. The
implementation of a new project management process would be a solution to one of the
key challenges mentioned in section 4.5 and this challenge was lack of single develop-
ment project management and progress monitoring.

Many interviewees said that a company level group that could evaluate the development
projects and look after them would be useful for the case company. Not only would it
increase the transparency of internal development efforts but also navigate the projects
as a whole entity. This company level PMO could be a solution to the three other key
challenges mentioned in section 4.5 because the PMO can increase communication be-
tween departments, provide strategic direction to development projects and support
portfolio level decision making. One development manager expressed:

“The idea of a PMO is not a bad one. There should be a list of every development ini-
tiative that is happening in the case company. Then maybe there could be a second
phase where qualified people are gathered and they evaluate new and current initia-
tives. Not all of the smaller projects should go to the evaluation since the members of
the evaluation group might not be qualified to handle or discuss the smaller depart-
mental projects. All of the small or everyday improvement should not go to the evalua-
tion.” (Head of subdepartment, Design and Engineering)

Another manager expressed the following:

“A company level PMO could be beneficial because it can report the development pro-
Jject statuses to upper management. The PMO should collect and condense information
from the development managers and teams so that the upper management could see
which projects need the most attention. Currently there is no one that looks after the
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whole development portfolio but this company level PMO could help with that. Right
now the departments know their own projects and they focus on them.” (Head of subde-
partment, HSE & Risk Management)

A third manager said the following:

“Right now there are so many changes to be made and the impacts are extensive which
is why a company level PMO is a good idea. Earlier the few development projects that
were done were so limited and they could be done in one department. At least the in-
formation sharing and reporting should be better because right now there is little in-
formation to be gathered.” (Head of subdepartment, Research, Sales and Design)

A fourth manager expressed that a PMO with an evaluation group has its complications:

"The development project teams have 100 % of the knowledge. Only 5 % of that
knowledge ends up in the upper management level. It is critical to determine what in-
formation is reported from the projects and who does the evaluation. The evaluation
can’t be done by people who don’t have enough knowledge of the projects.” (Head of
subdepartment, Hull Production)

In Figure 21 improvement ideas were collected based on the same categories presented
in Figure 19 at the end of Chapter 4. The improvement ideas were collected based on
the development area and created based on the case company interviews and the work-
shop. In addition, the conceptual framework at the end of the literature review func-
tioned as the basis for the assessment system creation which is why the development
ideas in Figure 21 have similar content than the conceptual framework. For example,
according to the conceptual framework, having a project portfolio management process
and an integrated PMO in a company has positive effects on the success of project port-
folio management. The conceptual framework provided solutions to project portfolio
management challenges that the assessment system features are tackling in the case
company. The four key challenges and the potential solutions to them are also presented
in Figure 21.
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eSome development projects lacked business impact
measurement and the processes that the
development projects aimed to improve were
sometimes not identified. There should be
measurable performance goals for the processes
that are changing as projects goes on.

Figure 21: Ideas for development project portfolio management improvement.
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5.2 Development project assessment system for the case
company

5.2.1 Assessment system features

In this Chapter 5 the assessment system will be presented and this system is built on the
answers of the two empirical data gathering rounds as well as internal documents in the
case company. In the system the existing assessment mechanisms and project manage-
ment practices are not ignored and they function as the basis for the system model. The
construct tries to stay in line with the case company’s strategic endeavors and project
management practices. The created assessment system is an Excel based construct with
which the assessment of development projects can be done in the idea phase or other
phases. In addition to the Excel based construct there are other features that complement
the assessment system. The features create an entity and the features are connected to
each other. The features of the final construct are presented in Figure 22.

( , . )
*The case company’s development projects have
Categorization for similarities and some of them aim to change
development projects similar functions in the company. The categories
should have a link to strategy.
J
.
( )
Idea scoring for one eEvaluation of project ideas for one category with
development project scoring. The analysis also contains visual charts
category for decision making support.
J
.
4 - -
) eStatuses, phases and other information of the )
A collection of all the development projects are seen as a whole entity
development projects in the which also enables the evaluation of the balance of
case company. the portfolio. PMO dashboard view could be useful
\ for the PMO and upper management. )
( )
Model for gate evaluation *Rigor test at project gates to support the
for development projects management of single projects
J
\
(" -
. A structure for the development projects that takes )
Development project into account the organizational decision making levels.
portfolio management Project management process is integrated into the
process portfolio management process. The PMO governance
\ structure is also included. y,

Figure 22: Assessment system features and contents.
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The main purpose of the assessment system is to give insights and suggestions on how
to choose the most important development projects in the case company and how to
manage them as a portfolio. Each of the five features of the assessment system has its
own section in this Chapter 5. Figure 23 shows the assessment system features as a fig-
ure.

1.
Categorization
for
development
projects

5. 2. ldea
Development scoring for
project one
portfolio development
management project
process The category
features

4, Gate 3.

i Development
evaluation for _ _
development pFOJec('; list

i an
projects dashboard

Figure 23: Assessment system features.

There are many reasons why all of the development ideas for development project port-
folio management in Figure 21 were not included in the assessments system. The as-
sessment system only focused on creating the portfolio management process with inte-
grated assessment models. Especially the focus was on the prioritization and selection
of development projects. One of the four key challenges mentioned in section 4.5 was to
develop the development project management process model for different types of pro-
cess development projects. The reason why this project management model was not the
focus of this thesis was that the case company was already developing a new model and
the assessment features in this thesis were created based on the new project manage-
ment model.

The other development ideas such as increased communication and more frequent pro-
ject monitoring are features that can be provided by the company level PMO. At the end
of the thesis process the company level PMO was in development and the functions of
the PMO were not entirely decided by the upper management. According to the inter-
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views and workshop it was seen most essential to create the basis for successful devel-
opment project portfolio management. This meant that there should be guidelines for
development project management and development project portfolio management that
increase the transparency of decision making and project work. The assessment features
provide this basis for development project portfolio work in the case company and other
development ideas can then be added to the existing features. The future development
ideas are discussed more in detail in section 6.3. The conceptual framework provided
the basis for the assessment system feature selection and development and later in this
thesis it will be discussed how well the chosen features fit to the original conceptual
framework.

As said before in this thesis, the case company is implementing a new strategy which
modifies the departmental goals and this strategy implementation has also an effect on
development project work. One of the key challenges was to unify the strategic goals
across development departments and the new strategy implementation is focusing on
that. The assessment features were created in a way that they support the upcoming
strategy. It is very important that manufacturing process and other process improve-
ments are linked to the strategy of a company (Kornfeld & Kara 2011).

5.2.2 Categorization of development projects

According to the interviews and workshop, it would be suitable to manage the devel-
opment and investment projects with sub-portfolios, areas or strategic buckets (Chao &
Kavadias 2008). There are even hundreds of development projects of which dozens are
cross-organizational or strategic projects. In addition, according to Artto & Dietrich
(2004) the categorization of projects by their type or strategic area is a prerequisite for
successful strategic business management in multiple projects environment. The re-
sources could be divided between the sub-portfolios. In the workshop the attendees
were given a sketch of the upcoming strategy of the company and they were asked to
create development projects categories based on the new strategy. As support, a list of
current development projects in the case company was also given. The case company’s
new strategy consists of six areas which are presented in Figure 24.
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Figure 24: The new strategy of the case company.

The most important issue with the management of internal development project is to
enable the completion of the final product of the case company and this is at the core of
the case company strategy. This was also emphasized in the interviews because the or-
der book needs to be fulfilled. If a development project does not support the completion,
it should not be executed. This is also stated in the new strategy of the company. It has
been suggested that the strategy or the case company could be divided into development
areas. The completion of end products is a must win for the case company and the areas
in the new strategy should work as guidelines for project development work.

Based on the case company strategy, four different project categories were seen as the
most suitable in the workshop. These categories are presented in Figure 25. The first
category 1s operational excellence that focuses on manufacturing processes as well as
strategic business process improvements. The second category is investments. The in-
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vestments are large cross-organizational projects that require much resources and effort.
Innovations and R&D are development projects that focus on product development, not
internal process development. Supplier network and personnel know-how development
contains projects that increase the know-how of employees and supplier networks. It has
to be noticed that not all of the development projects fall into these categories and some
of them could be associated with many projects. The number of the development pro-
jects is so large that the categorization and subsequent project division into sub-
portfolios could be a way to management the development project portfolio.

In the workshop there were other suggestions for the categories. One suggestion was to
put all of the IT related projects into one sub-portfolio and have personnel development
and supplier network development as separate categories. The most important aspect
with the categorization according to the strategy is to emphasize that projects that are
not supporting the strategy of the company should not be chosen in the development
project portfolio.

The operational excellence category is the largest in terms of project amount. It encom-
passes the manufacturing development projects, ramp-ups projects, capacity increase
projects and IT projects. It would be suitable for the case company to divide this catego-
ry to smaller categories that have a clearer focus. The definition of the development
categories is an issue that the upper management of the company must decide on and
the four categories that are presented here is a suggestion for that.

a N\ )

Operational excellence Investments

\ /L _/
a N\ )

Networking and
Innovations and R&D personnel know-how
development

\ O\ _/

Figure 25: Strategic buckets for development projects.
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5.2.3 Idea scoring for operational excellence

For the case company it was seen important to have a more structured approach to the
selection and prioritization of development projects. In order to decide on the project
that gain access the portfolio, initial evaluation of the project proposals must be done
(Archer & Ghasemzadeh 1999). This is why a project idea evaluation model was creat-
ed for one of the strategic areas, operational excellence. The evaluation is done with
scoring from 0-5 and the total score is a weighted average. In addition to the total scor-
ing, the evaluation model creates a risk-benefit bubble chart and financial resources-
strategic alignment bubble chart as visual aids.

The evaluation criteria focus on assessing the benefits, risks, resources and strategic
alignment of the development projects. The criteria are created with the manufacturing
and business process aspect in mind and the results from the workshop supported the
selection of the evaluation criteria. The first section, benefits, has five evaluation criteria
that are effectiveness, co-operation, economic benefits, processes and efficiency and
know-how. For example the evaluation criterion of processes and efficiency is the fol-
lowing:

The question: The project will provide more efficient operation of processes or the pro-
ject will provide added value to the company extensively for other activities.

e 5| Project will develop a new process, which is essential to the continuum of the
operations

e 4| Project will develop a new process, which is relevant to the continuum of the
operations

e 3| Project will develop a new process, which significantly enhances the compa-
ny's operations

e 2| Project will develop a new process, which somewhat enhances the company's
operations

e 1 |Project will develop a small part of the existing process

e 0| No effect

The second section, risks, has two evaluation criteria that are project risk level and pro-
ject necessity. The resources section evaluates the human and financial resources of the
project proposal. The last section, strategy, evaluates the strategic alignment of the pro-
ject proposal. The assessment criteria with weighted averages are shown in Table 7. The
weights are chosen based on the workshop. The person who does the evaluation chooses
a score from O to 5 for all of the evaluation criteria in the different sections. In total
there are 10 criteria in the four sections. An overall score is calculated based on the
score selection and the total score can then be between 0 and 5. In section 5.2.6 it will
be discussed who does the evaluation of project proposals and ongoing projects.
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Assessment Assessment criteria Scale for scor- Weight (%)
section ing
Benefits Effectiveness 0-5 10 %
Co-operation 0-5 5%
Economic Benefits 0-5 10 %
Processes and Efficiency 0-5 10 %
Know-how 0-5 5%
Risks Risk Level 0-5 10 %
Project Necessity 0-5 10 %
Finance & HR Human Resources 0-5 15 %
(resources)
Financial Resources 0-5 5%
Strategy Strategic Alignment 0-5 20 %
Total 0-5 100 %

It is for the case company to decide how much the total score has to be for the project

idea to gain access to the development portfolio. From score ranging from 0-5 a suitable
limit of 3.5 could be useful. The logic of the model is that the higher the score is the
more reasonable it would be to choose to project in the portfolio. After the development

project proposals are selected with the help of the evaluation model, the projects gain

access to the development project portfolio. Figure 26 presents the funnel or the devel-

opment project ideas.

Project
idea

Project
idea

Development project
portfolio

Figure 26: The funnel of development project ideas.
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Ideally, the information from idea scoring moves to the portfolio view and qualitative
information transfers into quantitative information such as used hours and financial re-
sources. During an idea phase actual resources of the project are hard to estimate which
is why a score has to be used in the evaluation first instead of actual resource data. The
next section explains the Excel based portfolio view that could be used for the project
information storing.

5.2.4 Development project list and PMO dashboard

As the thesis work continued, a development projects list was created and certain data
from development project was collected in one Excel file. This development projects
portfolio list gives an overview of the development projects in the case company. In this
master Excel there is also additional analysis of the current state of the development
projects, such as comparison of project statuses and phases. For the case company it
was seen useful to create a development portfolio dashboard and projects list because
this would increase the transparency of development project work. In the interviews and
workshop the interviewees said that the development project information should be
more transparent to development teams and managers and all of the projects should be
listed in one database for portfolio level assessment. The dashboard view could be in the
use of the PMO of the case company (Dai & Wells 2004). Figure 27 presents the con-
nection of the idea scoring and development project list and PMO dashboard.

Project proposal Project gains Project portfolio
scoring access to portfolio with dashboard

Figure 27: Connection between idea scoring and development project portfolio.

In the project list data from project proposal evaluation scores can be collected as well
as other information from the development projects. The development project list and
dashboard has specific content and the content is illustrated in Figure 28. The dashboard
view analysis is based on the project information sheet that is in the same Excel. At the
moment the dashboard view has basic information of the development projects but in
the future as the PMO implementation has been concluded the dashboard view could
have more features such as in-depth risk analysis, resources overview, expenditure be-
tween projects or departments and stakeholder analysis. An IT tool supports the mainte-
nance of large information databases and this would also benefit the functions of the
PMO in the case company.
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Figure 28: PMO dashboard view illustration.

5.2.5 Model for gate evaluation for development projects

One of the key challenges in development project management that was mentioned at
the end of Chapter 4 was the lack of single project management and monitoring. As
mentioned in Chapter 4 the departments have different approaches to project monitor-
ing. During the thesis process, the case company established a model for project gate
evaluation for development projects. The idea of the gate evaluation is to score the pro-
jects from 0-5 and the criteria resemble the checklists from the Hi5 project management
process. This model has the same logic as the idea scoring model, the higher the score
the better. This type of assessment is aimed to check the status of the development pro-
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ject and to give suggestions for project management work improvements. Another word
for the gate evaluation could also be project quality review or rigor testing. In project
portfolio review sessions the projects are evaluated based on certain criteria and this
assessment can be done with checklists or scorings (Artto et al. 2008, p. 393).

While the idea scoring model focuses more on the selection of development projects,
this gate evaluation model focuses more on the evaluation during project lifecycles.
Once the project has gained access to the portfolio, the individual assessment is done at
decision gates for the ongoing projects in the case company. According to the Hi5 pro-
cess there are 5 phases in development projects and these are ideation, initiation, con-
cept, implementation and deployment. After each phase the projects are evaluated and
then it is decided whether the projects move on to the next phase. The model for gate
evaluation is designed to be used between project phases. Figure 29 presents the logic of
the gate reviews.

e Imple- Deploy-
Idea Initiation Concept pie ploy Close
mentation ment
Gate 0
Gate 3 Gate 4 Gate 5
Gate 1 Gate 2
Project
Imple- Deploy- Project
proposal Initiation Concept P ploy !
sl menta- ment close
gate gate .
S . . tion gate gate gate
review review . . )
(pre- review review review
p model model
et model model model
in sec-
tion
5.2.3)

Figure 29: The gate evaluation model integrated with idea scoring model.

The gate assessment criteria should be based on the Hi5 framework and the evaluation
criteria should be known to the project managers who provide information for the port-
folio review session. The gate evaluation is highly linked to project management prac-
tices and reporting templates, especially the check lists and deliverables at gates. The
gate evaluation model for the other phases, not just project proposals, was not the focus
of this thesis. During the thesis process the evaluation criteria could not be set because
the single project management model development was in progress. However, some
ideas were created for this gate evaluation model. For example, for the sake of clarity
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the final version of the gate evaluation model should have the same scoring logic as the
project proposal model. Assessment criteria that are created based on the Hi5 frame-
work checklists and deliverables could be used to evaluate ongoing projects and the
criteria could have weights according to the importance of the criteria. Scores could be
given with the scale ranging from 0 to 5 as with the idea scoring model. For example,
the initiation gate review model could contain question such as:

e Are project milestones tangible and logically timed?

e Have stakeholders been identified and analyzed? Do project objectives reflect
their interests?

e Has project organization been defined and does it include stakeholders?

e Do all partners have sufficient human resources with enough capacity and the
necessary skills?

e Has reporting been established for project and core organization?

Each of the assessment criteria could be scored and then an overall score is given to the
development project. The total score would then be different at each gate but with a
score of more than 3.5 the project could gain access to the next project phase. If the
score is too low, the project cannot proceed to the next phase. At the decision gates the
gate evaluation model evaluates the project’s readiness for the next phase. It does not
have the exact same dimension as the idea scoring model because it monitors the pro-
gress of projects. While the idea scoring model focused on for example the strategic
alignment of the project proposal, the gate evaluation model monitors the progress of
the ongoing projects. The evaluation criteria should also be different at each gate be-
cause the project evolves. At decision gates the gatekeepers should base their decisions
on scoring criteria and decisions must be based on facts (Cooper 2008). The portfolio
review sessions and the project portfolio management process will be discussed in the
next section and those are related to the evaluation models.

5.2.6 Project portfolio management process and organization-
al model

In addition to setting up evaluation criteria it is important to development the develop-
ment project portfolio management process. It was seen important to create a business
process that explains in detail how the projects go through project proposals to finished
projects. It was discussed in the workshop that there should be a project portfolio man-
agement process designed because currently the information sharing is not sufficient
and decision making levels are not completely clear. The evaluation of projects is close-
ly connected to how the projects go through the organization and who does the evalua-
tion. Project or portfolio selection is a complex and multi-faceted decision-making ac-
tivity that becomes increasingly complicated as organizational size and the number of
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potential projects increases (Kornfeld & Kara 2011). Without the process the usability
of the assessment models might suffer.

The development project proposals come from various sources in the company such as
the upper management, departments and single case company employees. In the pre-
screening phase the project proposals are evaluated with the idea scoring Excel and oth-
er further analysis of the development project proposals. In the framework by Archer &
Ghasemzadeh (1999) there are different phases for pre-screening and screening. In the
case company the pre-screening is done in the ideation phase of the Hi5 process and in
this phase the idea proposals are evaluated based on their strategic importance and bene-
fit for the case company. In the screening phase more detailed analysis is required
which in the Hi5 process happens at the end of the concept phase. In the concept phase
more detailed analysis is made on the development project. Optimal portfolio selection
is done between the development projects and especially the available resources are
evaluated. Due to resources restrictions or poor development projects performances
portfolio adjustments can be made at the portfolio level.

The case company is establishing a PMO and this site PMO of the company is aimed to
support development projects of a certain scale. It has been suggested there are two
types of development projects managed in the case company and these projects are main
department projects and site development projects. Main department projects have man-
ageable risks and the projects are relevant to one department only. Site level projects
have high business or failure risk and they have high cross departmental impact. These
projects are managed through the site PMO. The classification between main depart-
ment development project and site level project can also be done based on project budg-
et. A threshold could for example be 100.00 euros. This classification, however, focuses
only on the monetary value of a development project, which is why the classification
should be done based on the impact and risk levels.

The case company PMO is designed to be the connecting link between upper manage-
ment and development projects teams (Aubry et al. 2007). Due to the organizational
nature of the case company it would be useful to establish a PMO that does not inter-
vene significantly with the development work that is happening in the departments. A
centralized development department has its benefits but establishing a unified develop-
ment department might threaten the success of single project management that currently
happens in the main departments. The PMO is the case company supports the develop-
ment projects with functions that ensure the successful overall management of the de-
velopment project portfolio.

The PMO governance model is presented in Appendix 3. As can be seen from the fig-
ure, the site level PMO works together with the departmental PMO liaisons. These
company employees coordinate the development projects in their own department and
also provide information for the site PMO. The PMO liaisons are in the main depart-
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ments that have many ongoing development projects and a separate development de-
partment. The PMO core team members support those departments that do not have a
separate PMO liaison.

The PMO core team itself has employees who make sure that the PMO functions well in
the organization. The new governance model of the PMO should include a financial
controller to overlook the project costs and cost overruns. A controller should also be
present at portfolio review sessions to give information on portfolio feasibility and re-
source uncertainties. PMO could also have its own budget which would distribute the
development project resources to right projects. In the future the PMO could provide
development projects with project managers from a separate project management pool.
The site PMO should also have the following tools as its disposal. These are the evalua-
tion criteria for both the idea scoring and gate scoring. The development project portfo-
lio list and dashboard could also be at the use of the PMO. In the framework by Archer
& Ghasemzadeh (1999) these functions are described as the project database.

As said in section 2.2.2 the decision making cycles of upper management, PMO and
project teams should be integrated with each other. One suggestion is that the steering
committee meets every month to decide on topics that have been prepared at the PMO
level. There can also be steering meetings more often than once a month if there are
many issues to be discussed. The PMO level represents the portfolio management level
in the case company. In Appendix 3 there is a PMO committee between projects team
and upper management and this PMO committee can also have members from the steer-
ing committee.

It has not yet been decided who are representing the PMO committee in the case com-
pany. It would be suitable that the PMO committee consists of main department heads
and development department heads that are competent enough to discuss the develop-
ment projects and make decision on the portfolio level. The PMO committee can have
permanent members but also changing members that join the PMO committee meetings
when projects of their expertise are evaluated. These changing members can be for ex-
ample portfolio managers. The responsibilities of the evaluators must be clear to every-
one because the PMO committee functions as the gatekeepers of projects and evaluate
the projects as a whole.

The idea scoring model and gate evaluation models are in the use of the PMO commit-
tee. When projects are brought for evaluation, the scoring is done and suggestions are
given for the development project teams. The PMO committee can have meetings in
every two weeks to decide on what site level development projects can move on to the
next project phase. In other words, the PMO committee does the gate evaluation for the
site level projects. Figure 30 presents a simplified picture of the development project
management levels and responsibilities.
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Figure 30: A simplified illustration of the development project management levels and
roles.

The assessment system also provides a solution for the categorization. In the develop-
ment project portfolio management process there could be separate decision making
points for each category. The PMO steering committee can evaluate the development
projects by category and not as a whole project entity. This management by category
depends on the amount of development projects in each category and the importance of
single development projects. However, the PMO committee can evaluate all of the site
level projects at the same time.

The role of the PMO core team is vital in the portfolio management process because it
collects information for the PMO committee and steering committee meetings. An illus-
tration of decision making in multiple project is presented in Figure 31 and it demon-
strates how the PMO evaluates the development projects. The site level projects are
evaluated by the PMO committee and the PMO gives the portfolio details to the upper
management.
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Figure 31: Decision making in multiple development projects.

In summary, the assessment system is a construct that provides solutions for the man-
agement challenges that the case company is currently facing. The system contains inte-
grated evaluation criteria with process models and organizational structures. In Chapter
6 the assessment system is analyzed in relation to the conceptual framework, the usabil-
ity of the assessment system and its features is discussed and additional suggestions for
development project portfolio management improvements are given.
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6. DISCUSSION

6.1 The assessment system in relation to the conceptual
framework

The initial construct presented in section 2.2.4 had three different areas from project
portfolio literature and the areas were organizational design to support development
project management in multi-project environment, structured decision making at the
project and portfolio levels and development project information transparency and
communication. The empirical data from the case company revealed that the key chal-
lenges in managing development projects in the case company were insufficient com-
munication between development departments and teams, lack of single development
project management and progress monitoring, the fact that development project goals
were not unified across the case company and the fact that there are no clear project
portfolio management practices at the company level. The final assessment system had
five features that focused on improving the development project portfolio management
process with integrated evaluation criteria and organizational structures. In this section
it will analyzed how the results of the thesis relate to the conceptual framework.

Of the assessment system features the categorization and development project portfolio
management process with integrated PMO governance are related to the first area of the
conceptual framework. The first area focused on creating an environment in a company
that supports development project work. The categorization is a way to align the strate-
gy of a company to project selection (Chao & Kavadias 2008). A portfolio management
process, on the other hand, has proven to have positive effects on the performance of a
company (Cooper et al. 1997b; Archer & Ghasemzadeh 1999).

The idea scoring model and gate evaluation model are related to the second area of the
conceptual framework. That area emphasized that successful project portfolio manage-
ment requires clear assessment criteria, decision making points or gates and established
decision making levels. According to Elonen & Artto (2003), development projects in
companies might suffer from unclear roles and responsibilities between portfolio deci-
sion makers and weak go decisions. The gate model and idea scoring model provide
assessment criteria for the PMO committee which can then help monitor the progress of
development projects.

The last area of the conceptual framework was development project information trans-
parency and communication. The last feature of the assessment system was a collection
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of all the development projects in the case company. The collection was an information
database for development projects in the case company. An information database does
not solely solve the communication and information sharing problems in development
projects. The portfolio decisions, processes and major changes must also be communi-
cated in the case company.

Project portfolio management is said to have three macro-level goals that are strategic
alignment of projects, portfolio value and portfolio balance (Cooper et al. 1997b). With
the evaluations models, both idea and gate, the value of the portfolio can be evaluated.
In addition, having a controller involved in the core PMO team supports the financial
management of the portfolio. The idea scoring model emphasizes the strategic im-
portance of a development project and the categories are also derived from the case
company strategy. Lastly, having a portfolio database helps to ensure the correct bal-
ance between projects. Figure 32 illustrates these connections.
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Figure 32: The three macro-level goals of project portfolio management presented in
the assessment system.

The management challenges in the case company were very similar to the ones found in
the literature review. Managerial practices such as having a single project management
process integrated with portfolio management process and having upper management
level support were viable development ideas for the case company. The development
projects have the same macro-level goals as any other project portfolio and the devel-
opment projects compete for the same resources of an organization as would new prod-
uct development projects. In other words, the basic theory of project portfolios could be
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applied for the case company even though the literature review had more of a new
product development approach.

However, there were elements that were applicable to development projects only. For
example, the customer of the development project is rarely the customer of the final
product and most likely is an internal customer from a different organizational unit. In
product development the pressure can be high when new products have to be finished
and many times there are binding contracts that add to that pressure. In addition, the
impacts of the development projects are hard to measure out because the development
projects aim to support different processes in an organization, such as manufacturing
processes, and impacts can be spread between many factors. This is challenging when
development projects are given measurable goals.

The nature of process development projects is varied and this poses challenges when
projects are compared with each other. The development projects in the case company
consisted of manufacturing process improvement projects, IT projects and management
process improvement projects, to name a few. The heterogeneity of the development
projects makes it more complicated to compare projects, to assess their business bene-
fits and to set measurable goals. As was mentioned in the conceptual framework and
empirical data of this thesis, continuous development work can be given a second pri-
ority and oftentimes those development projects are emphasized that are critical for the
manufacturing processes and the completion of the final product. Many times develop-
ment work is continuous improvement that can be less coordinated than major projects.

The conceptual framework could have emphasized the difference between process de-
velopment projects and other types of projects even more. The conceptual framework
listed development project related problems such as information sharing challenges and
the fact that development projects are sometimes given a second priority. The three are-
as and their content were therefore usable and had relevance in the case company. How-
ever, more detailed solutions to those development project management related chal-
lenges could have been presented in the framework. In the framework the solutions
were very much based on findings from new product development research. For exam-
ple, if development projects lack the pressure to finish the development projects, what
are the concrete solutions to solve those motivational and managerial issues?

6.2 Usability of the assessment system for case company

The created assessment system gave the case company insights on how to improve the
development project portfolio management practices across the development projects
and project teams. In this section it will be analyzed how the system features will func-
tion as part of the PMO of the case company. The assessment system has five different
inputs that each provides a solution to the challenges mentioned at the end of Chapter 4.
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The different categories or sub-portfolios for development project portfolios is a sugges-
tion for the case company and the case company might alter it even further to fit the
current development projects (Cooper et al. 1997a; Chao & Kavadias 2008). As said
before, the Operational Excellence category could be divided into ramp-up projects,
capacity increase projects or quality improvement projects. The four categories are cre-
ated based on the strategy which supports the idea that all development projects are stra-
tegically aligned with the case company’s guidelines (Meskendahl 2010). The strategic
bucket model also suggests that the strategic areas could also work with separate budg-
ets (Cooper et al. 1997b). The development money could be given to projects that are
inside the same strategic area. However, in order for this to work, it must be decided
which areas need the most improvement and have the greatest strategic importance.

The idea screening evaluation with integrated visualizations provides a new way of
evaluation when project ideas are screened for the case company (Archer &
Ghasemzadeh 1999). Even though the Excel based model was created only for the Op-
erational Excellence category, the evaluation criteria can be used for basis for other pro-
ject categories. It can be said that the evaluation model is quite general by nature but it
contains criteria that can only be associated with process improvement projects. The
reason why there were no other idea scoring models created for the other categories was
that the scope of this thesis was to specifically focus on internal development projects.
For the Innovations and R&D strategic area, for example, the assessment system has to
have more product development related criteria. Internal development projects vary
considerably by nature which makes the assessment between projects even harder. The
case company should take this into account when they develop their idea scoring.

It has to be noticed that the scoring model itself is not sufficient for the decision mak-
ing. Business case and detailed risk management are suitable additional criteria for deci-
sion making. In the current idea scoring model these two are scored with scale of 0-5,
but as the projects go on, the updated risk evaluation and business case become more
vital at decision making points. It is natural that the project information is more of an
estimation at the beginning of the project management process but as the project plan
matures the information becomes more accurate and numerical. Financial evaluation
criteria can be integrated when enough project information can be gathered from the
projects.

The development project list and dashboard have multiple contributions to development
project portfolio management improvement. They provide an overview on the develop-
ment portfolio and provide management with up-to-date information of the portfolio
status. In addition, the evaluation model scores could be added to the same database.
The transparency of projects is difficult to see with internal development projects
(Elonen & Artto 2003) and an updated dashboard view could mitigate this problem.
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The next feature of the assessment system was the gate evaluation model. This thesis
did not focus too much on this aspect but it was seen important that the case company
would evaluate the development projects during their lifecycle. This increase of project
control could make the management of single development projects more efficient and
at the same time the development project information could be updated in the portfolio
database. The larger picture project portfolio model emphasizes that the projects in the
portfolio must be executed well and the quality check model supports the project work
in individual development projects (Dye & Pennypacker 1999).

The fifth and last feature of the system was the portfolio process model. The project
portfolio management process modified from Archer & Ghasemzadeh (1999) gives a
suggestion for the case company for the portfolio review cycles and PMO structure.
However, the process model still has gaps in it and further examination is needed. An
important aspect is to decide on who is in the PMO committee and how much is the
committee empowered to make decision on the portfolio level. At the moment decision
making could benefit from better efficiency because many times issues go to the upper
management level.

Furthermore, the company must decide on the proper PMO governance with PMO de-
partment liaisons and PMO core team. It also has to be decided that how much the PMO
is involved in the departmental project work and what functions it has. At the moment
development project work is reported to development department heads and main de-
partment heads. Having a PMO changes this setup significantly which is why the re-
porting procedures and responsibilities must be considered carefully.

The project portfolio management process is fairly new to the case company as well as
establishing a PMO. This study revealed that implementing a project management of-
fice in an organization has its challenges (Singh et al. 2009). Applying more structured
evaluation models and project portfolio management processes alters the current busi-
ness processes and change resistance is therefore inevitable. The case company has not
had a PMO organization before although some related efforts have been tried in the
past. It is also important to notice that the project portfolio model or evaluation should
not increase bureaucracy in the case company. The functions of the PMO must be cho-
sen carefully so that the value of them could be seen. It is also an option that the case
company does not establish a PMO but then it has to develop similar organizational
structures that have the functions a PMO would have. The PMO core team can for ex-
ample be integrated into departments if it is not a team of its own.

During this thesis process the company had two major changes that had an effect on the
thesis. At the end of this thesis process, the company decided to acquire a project port-
folio management software tool that had similar functions that the assessment system of
this thesis. In other words, the Excel based assessment model and portfolio management
process model functioned as a basis for the software tool development and consequent
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implementation. The major objective of the tool is to provide information for portfolio
decision-making. The tool should also support the resource allocation between projects.
The tool enables better information sharing and it should make the dependencies be-
tween projects clearer. However, the most important advantage of the tool is in unifying
the practices of portfolio management and in that way to enhance the use of appropriate
and even standardized decision-making practices when constructing portfolios.

As mentioned in section 2.3.4 that implementing an IT tool for project and portfolio
management has its challenges. First of all, there are many people related issues. If the
new tool is too complicated to use, people might be discouraged to use the tool which
would diminish the benefit of the tool. Regardless of elegant and sophisticated portfolio
selection and decision tools, if the information input is poor, so will the decision making
be (Elonen & Artto 2003; Artto & Dietrich 2004). This is why the case company should
make sure that the information provided at the decision making points is sufficient and
of good quality. This is an important issue with or without an IT tool.

In addition to the project portfolio management software acquisition the case company
wanted to focus more on the global aspect of the development project management. The
scope of this thesis was to improve the development project management practices on a
site level but the company also has global projects that are done cross-organizationally.
If the development project management is to be connected with international companies
that are part of the same group, the PMO establishment should be aligned with the com-
panies in the same group. However, all of the management practices do not have to be
the same because there are many cultural and organizational differences in the practices.

6.3 Further improvement of development project portfolio
management

The development project portfolio management in the case company still needs many
preparations in order to function effectively across the case company. In Figure 21 there
were many improvement ideas listed that were created based on the interviews, work-
shop and the initial construct. Figure 33 presents the key issues that the company should
consider in the near future and they are partly the challenges in Figure 21 that were not
covered in the assessment system. The next steps are given in the order of their priority
and they are a suggestion for the case company for the next 12 months. Each of the
steps covers two month. Some of the phases last multiple months but the development
work should start in the suggested order. The roadmap does not only introduce new im-
provement ideas but also gives more details for the implementation of the assessment
system features.
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First, the case company should develop the company level PMO further or develop oth-
er structures that support the management of development projects. The foundation of a
PMO or a similar organization that coordinates projects is a long process that could
even require years (Hobbs & Aubry 2007). There are many challenges that might
threaten the successful implementation of the PMO such as poor definition of PMO
goals and purpose and lack of stakeholder commitment to common methodology and
tools for the PMO and project management. The PMO itself is an organizational inno-
vation and it evolves as the organization evolves (Aubry et al. 2009). The scope of the
PMO might also change during the next years when if the amount of development pro-
jects changes. PMOs support projects and programs and due to this they have no pur-
pose without any projects.

A heavy PMO structure might not be the solution for the case company due to the fact
that project portfolio management and PMOs are a new concept to the company. How-
ever, it would be beneficial to develop common project management practices with de-
velopment portfolios because the amount of development projects is estimated to in-
crease and the ongoing development projects must meet their goals. The case company
can start with only the strategic projects and then add other site level development pro-
jects later to the governance model. For the company level PMO a PMO committee
should be named as well as PMO core team members. When the PMO governance is
established, it has to be made known across the case company. In addition to setting up
PMO committees and core teams, the project portfolio management process and meet-
ing cycles must be developed.

Another important next step for the firm is the emphasis on development projects in
strategy implementation. At the same time it could be useful to motivate company em-
ployees to contribute to development projects. The strategy has an impact on the em-
ployees and the employees might be discouraged to invest in development project work
if there are no clear guidelines or motivating factors. As said in the beginning of the
thesis, the case company has not invested in case company development in many years.
This is why is it vitally important to change the company culture so that employees are
motivated to improve the case company.

It has to be noticed that this thesis focused more on the portfolio management aspect
rather than on project management. Still, there are numerous issues that have to be re-
solved in the case company to increase the efficiency of single project management.
This was also one of the key challenges in the case company. The Hi5 process supports
development project management but it has deficiencies. A said in Chapter 4, develop-
ment managers are not really acquainted with the Hi5 framework, there are challenges
in milestone and goal setting and difficulties in responsibility setting. This is why the
case company should also integrate the development of single project management to
the portfolio management improvement. Alongside with PMO implementation the sin-
gle management project management process needs to be unified. If the ongoing pro-
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jects have different structures, the upcoming development projects should follow similar
project management structures.

The sheer amount of development work in the case company is large which makes it
hard to make sure that there are no concurrent development projects. For the case com-
pany the modernization of management and information sharing could be a significant
advantage in the future. At the moment the transparency of project information is miss-
ing and information cannot be collected in one place. The modern tools might help to
make sure that there are no concurrent projects. The modernization can also create com-
petitive advantage for the case company. The case company is implementing a software
tool for portfolio level assessment but modernization of single project management
could also be an option in the future. Phases 3 and 4 focus on the information sharing
between development projects and the modernization of management.

Implementing a PMO can result in having organizational resistance. That is why the
PMO implementation must be done together with all of the organizational units. This
aspect is taken into account in phases 3 and 5. After some time the PMO setup must be
checked so that alterations can be made. If the meeting cycles or organizational respon-
sibilities do not work properly, alterations must be made in the setup.

The thesis did not focus much on innovation management in other words on how to
innovate new development projects. If the amount of development project is to increase
in the company due to capacity increase, there should be a way to collect the ideas and
development them further into viable projects. The case company is good at project ide-
ation and there are always too many projects to be done with the resources available.
The PMO could be the supporting factor is this ideation aspect with providing support
for the departments for project ideation and selection.

The first five phases focus on creating a management process for the case company with
integrated tools and organizational structures. The final phase is the upgrade of PMO
functions. If the PMO has established a position in the company and information shar-
ing and communication are at a good level, the PMO or some other organization can
provide project management trainings and other supporting functions. This ensures that
the case company has qualified development project personnel in the future.

The amount of development projects in the case company in increasing and many of the
projects require cross-organizational and even international co-operation. Therefore
transparency and clear management processes are vitally important. The project portfo-
lio process presented in this thesis along with the evaluation models could function as a
basis for further discussion in the case company. It has been established that portfolio
management can increase the overall performance of projects (Martinsuo 2013) and the
case company should explore the benefits of portfolio management more extensively.
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7. CONCLUSIONS

7.1 Achievement of objectives

This thesis was conducted as a constructive research for a large Finnish company. The
qualitative data was gathered with 14 case company interviews and a workshop. In addi-
tion, internal case company documents and meeting notes were used to create the re-
sults. The initial construct worked as the basis for the assessment system construct
which contained five different features. These features were development project cate-
gorization, idea scoring model for one development project category, development pro-
ject list and dashboard, gate evaluation model and development project portfolio man-
agement process with governance model. The features addressed the problems that the
case company was facing with its internal development project management. Develop-
ment ideas were given to the case company about the issues that still needed attention in
the future.

The first research objective of the thesis was to identify the case company’s current de-
velopment project and portfolio management practices. In the thesis the current devel-
opment project management practices were analyzed and management problems were
identified. The management of the internal process development projects was varied in
the case company and the strategic development project had the most advanced project
management practices. Four key challenges were found based on the interviews and
workshop. These challenges were:

e Insufficient communication between development departments and teams
e Lack of single development project management and progress monitoring
e Development project goals were not unified across the case company
e No clear project portfolio management practices at the company level

The found challenges, both key challenges and other, created a base for the assessment
system creation. The interviews revealed how to integrate new practices for the compa-
ny so that old practices were considered carefully.

The second research question was to determine an assessment system for development
projects. The assessment system had five features that provided solutions for some of
the found problems in the case company. The assessment system had many features due
to several reasons. Firstly, based on literature it was seen important to create idea scor-
ing criteria that would be suitable to use in a development project portfolio environ-
ment. The scoring model is a commonly used tool for organizations for evaluation
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which is why the logic of the scoring was also transferred to the gate evaluation model.
Secondly, in the literature it is said that having a project portfolio management process
has positive effect on portfolio success (Killen et al. 2008; Cooper et al. 1997b). The
scoring models have a strong connection to the management processes which is why it
was seen important to include the processes in the assessment model. The categoriza-
tions and PMO structures were added because they also contributed to project portfolio
management success. The usability of the assessments system was analyzed in Chapter
6.

The assessment system did not address all of the development ideas listed in Figure 21
because the assessment system focused more on creating a development project portfo-
lio management model with integrated evaluation models. Even though the assessment
model did not address all of those development ideas, the thesis provided tools for the
company PMO and a roadmap for future improvements.

7.2 Contribution to existing knowledge

The thesis contributed to existing knowledge by creating concrete solutions for portfolio
management improvement in a development project context. The phenomena and
frameworks found in the literature were analyzed further with the interviews and work-
shop and ultimately the assessment system provided solutions to problems found in the
case company and in literature.

The literature review provided an extensive basis for the assessment system creation.
The literature review provided suggestions for evaluation criteria creation, project port-
folio management process modeling and portfolio governance. Because the literature
review had more of a new product development project approach, the frameworks had
to be applied to fit with the process development project aspect. The thesis therefore
contributed to the application of prior academic knowledge for process development
project environment. The thesis collected development project portfolio management
challenges that can be issues in future research.

It can be said that internal development project portfolios is a field that has not been
studied much as a whole. There are approaches ranging from IT project portfolio man-
agement to research and development project portfolio management. Few, however,
focus on improving the management practices of various development projects in a
manufacturing company. The key issue of the thesis was to find out how to apply dif-
ferent project portfolio literature to the development project context while focusing on
project portfolio management success.

The scope of the thesis was large because it included most of the development efforts in
a company. If the scope had been smaller, different problems would have emerged and
the results of the thesis could have looked different. However, the thesis provided in-
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sights also to strategic management and decision making in addition to project portfolio
management. That is why the results of the thesis do not only focus on portfolio man-
agement but they have a larger scope. The literature review and conceptual framework
focused mainly on managing new product development project portfolios but the thesis
extended the scope to managing all of the development projects in a company and the
projects included the R&D related projects as well as process development projects.

Based on the empirical evidence it can be said that managing process development pro-
jects in a manufacturing company is challenging and studying only project management
and portfolio management research all of the challenges cannot be solved. Process port-
folio management combines various factors such as continuous improvement manage-
ment, process management, change management and organizational capabilities man-
agement. It is all about harnessing the organizational capabilities that enable the sup-
porting processes that ultimately lead to the completion of final products.

7.3 Reliability and validity of research

The thesis was conducted in a large manufacturing company in Finland. The develop-
ment projects in manufacturing organizations have a certain nature which is why the
applicability of the results has to be studied. It might be that the assessment model can-
not be applied in an ICT company or a service company. However, the development
projects are partly universal in organizations, which make the portfolio management
procedures also general regardless of organizations.

As empirical data, qualitative data was used. The sample of the interviews was 14 de-
velopment managers and the workshop also had development managers as participants.
For the validity of the research similar other companies could have been studied in order
to have a deeper understanding of the research problem. The scope of the empirical data
can therefore be seen as a limitation to the research. The data was analyzed accordingly
with tools and visual programs which increases the reliability of the research.

The conceptual framework presented in section 2.4 was proven to be valid in the case
company. The challenges and their solutions in the conceptual framework were relatable
to ones in the case company and the conceptual framework gained depth when it was
applied for the case company. However, the original framework did not cover all of the
managerial issues that were relevant for process development projects specifically. The
specific elements in managing development projects were found from empirical data of
the thesis. Therefore it can be said that the conceptual framework was valid but insuffi-
cient and lacked detailed problems and solutions in the process development project
management field.
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Managerial implications

For other manufacturing companies that want to improve development project portfolio

management there are a few managerial suggestions. From a practical perspective, the

research results suggest that the companies should:

7.5

Recognize the development project management challenges in the company and
identify the key challenges

Establish a strategy for future development work that works as a guideline for
development work in different organizational units

Ensure skilled project management personnel in the company that are familiar
with project management frameworks and provide project management related
trainings

Establish a communications plan for development project members, develop-
ment departments and other stakeholders

Create project progress monitoring processes and establish clear responsibilities
for development projects and portfolios

Recommendations for future research

During this thesis process it was clear that the thesis is not able to cover all of the prob-

lems found in the literature even though project portfolio management has been studied

extensively. This is why recommendations for future research are given below:

Project portfolio management with modern tools and management practic-
es. The usability of IT tools in project portfolio management is an issue that
could be studied further. Especially the software implementation and change
management issues related to the implementation require further analysis.
Development project portfolio management in manufacturing companies.
The literature provides solutions to portfolio management with different points
of view. It would be interesting to analyze what the differences in portfolio
management requirements and needs in portfolios with different project types
are. Is there need for different approaches depending on project type?

Decision making quality in development project portfolios. Decision making
is always connected to portfolio management and the information provided for
the decision making is an interesting research topic. What kind of information
should be delivered for the corporate level monitoring and reviews of a devel-
opment project portfolio?
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APPENDIX 1: INTERVIEW STRUCTURE

Background information

Name

Department

Current position and responsibility
Experience in the case company

How are you involved with development projects?

The questions

Analysis of the current situation

1.

Development projects

For which kind of development projects is your department responsible?

How many development projects does your department have at the moment and
what are their current statuses?

Are there any categories for the projects?

Do the projects have any differences? (related to categorization and difference in
management practices)

Who are working in the development teams?

How do the development projects arrive in the department (department employ-
ees/upper management/clients)?

What are your objectives or strategy for the development projects in the depart-
ment?

Reporting of the development projects

How are the development projects reported at the moment?

What kinds of systems are used with the reporting? (IT or other)

How often do projects report their progress?

How are the reports discussed in detail? Who handles the reports?

What kinds of project management tools or frameworks are used in reporting
and management? (IT tools, frameworks etc.)

Business impact measurement of development projects and performance measure-

ment

Setting the objectives
o How are the goals set for development projects?
o Is there any measurable data used to set goals?



e Monitoring project progress

©)
©)

o O O O

What kind of performance measures are used at the moment?

Who is responsible for the measurement and with what cycle the meas-
urement is done? (daily/weekly/monthly)

What systems are used for measurement?

How does the measurement system help concentrate on the right things?
How does the measurement support objective realization?

What kind of performance measures are used between projects and de-
partments? (portfolio evaluation)

e  Measurement in decision-making
o What is the performance measurement used for?

Additionally to the upper management level

o

@)
@)

4. Example

How are the performance indicators used in project steering and decision
making?

How is the measurement used in evaluation of projects?

Who makes the decisions in projects?

of a development project

The interviewees were asked to give one example of a development project. The exam-

ple project had to be either

A

(@)

typical project

Extremely successful project

o
o Extremely poorly execute project
o

Some other specificity

What was the development project?

Who were involved in the project?

What was the project executed?

How was the reporting done?

What were the project objectives?

How was the progress of the project monitored?

What kind of performance indicators did the project have?
How were the decisions made?

In what parts was the project successful?

Which parts needed further improvement?



Improvement needs and desired future state of development projects

5.

Improvement needs for performance measurement for development projects

What would be the right aspects to measure?

Should they be economic metrics, project management related, what other?
What would be the right metrics to be followed for the projects so that the eval-
uation could be one?

Who should set the performance measures?

Is there any need for performance management and measurement?

As a whole, how should the development project management and evaluation be
improved in the case company?



APPENDIX 2: WORKSHOP STRUCTURE

Agenda of the workshop

9:00-9:10 Introduction to the workshop and division into groups
9:10-10:10 Groups complete the tasks

10:10-10:20 Coffee break

10:20-11:00 Results and discussion

Introduction

The objectives of the workshop

e Analyzing the big picture of the development project portfolio
e QGathering new ideas for portfolio management improvement

e Discussing the topics in a relaxed atmosphere
Tasks

1. Project categorization (20 min). The attendees were given a list of all the develop-
ment projects in the case company and a company strategy picture.

e The problem: There are many development projects in the company, even hun-
dreds. It is hard to see which strategic areas get the most improvement and
which do not.

e The task: Create the categories for the projects in the development project list.
Are they any similarities between projects? Try to take the strategy of the com-
pany into consideration.

2. Project prioritization (20 min). The attendees were given 10 unreal projects with
some initial project information and a list of potential evaluation criteria. The projects
were similar to the ones the company has currently.

e The problem: The basic problem in project portfolio management is that there
are too many projects for the resources available.

e The task: You have 10 projects available but only 7 can be executed. Choose the
7 projects. What criteria are you using to evaluate and prioritize the projects?
Please write down your answers and try to come up with your own evaluation
criteria.



3. Decision making (20 min). The attendees were given a blank paper in which they

could sketch a mind map.

The problem: The decision making in development projects is sometimes prob-
lematic. There is no clear process for the decision making.

The task: Make a mind map about challenges in decision making in develop-
ment projects. Try to think about the following factors: Hi5 project management
process, different organizational levels and information sharing.



APPENDIX 3: PMO GOVERNANCE MODEL

Development project
portfolio management

s

o Development project portfolio

e Prioritization support
e Progress reporting

Lessons learned

Info sharing

PMO core team
o PMO team (2-3 members) as facilitators
e Controller involvement
o Co-operation with departmental PMO liaisons

o Project reporting support if a main department
does not have a PMO liaison
e Possible project manager pool

Development Ohter main department liaisons
Hull Production PMO liaison

project teams and

departments

O

o Development project management

e Project execution

o Progress reporting

Development
projects

b

Project teams

Site Project
Management
Office

Overview to all
stakeholders

IT

Sales

Design

Hull Production
Outfitting
Procurement
Etc.

Portfolio
Management

Steering
Committee

Meeting participants

in steering group

reviews

e PMO
representatives

e Upper
management level

S

e Project management
e Strategic prioritization
o Progress reporting

PMO committee / steering committee as evaluators

projects

Development

W

Project teams

Portfolio
Management

Project proposals
and reports from
ongoing projects

Outfitting PMO liaison
Design & Engineering PMO liaison

Development
projects
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Project teams
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