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1 Introduction

Austria’s economy is investing over 11 billion euros per anno in research and development,
with 60% of its industrial companies actively engaging in innovative activities'. Not only the
industry is taking part in the search for the next innovation. Research institutions innovate to
improve living and working conditions for the society, too. Typically, these institutions finance
themselves with funds and through contract research. In the year 2017 the average success rate
of proposal under the European funding programme Horizon 2020 was around 14,4% (for
Austria a successful 16,5%)?. In spite of the high failure rate, participation in these programmes
is considered necessary because it ensures competitiveness and it protects the industrial location

of an economy (Caglar and Giirel 2017).

The development of socially significant technologies and knowledge are core objectives of the
strategic orientation of this exemplary funding programme (European Commission 2018). This
policy has as a strong influence on setting the strategic focus in different research areas on
international and national level. On the organisational level, strategy therefore becomes an

important aspect in positioning a research institution in the overall context of innovation.

Not only in the aforementioned context, but also in general, research and technology institutes
are faced with the challenge of formulating and implementing the right strategy (Hrebiniak
2000). Strategic alignment of projects, internal communication and resource allocation are often
not as good and efficient as intended by the management (Cooper, Edgett, and Kleinschmidt
2001). To improve innovation processes and increase the implementation of a strategy, portfolio
management is used to support the selection, prioritization and the steering of a collection of
projects. Methodologies like the Stage-Gate process evaluate ideas to later develop them
sequentially into executable projects (Cooper 2017). A successful approach which, however,
must be adapted for the complex development of new technologies or research projects in

general (Cohen, Kamienski, and Espino 1998).

In the volatile context of innovation research, strategic alignment becomes increasingly
important, as development of knowledge, technologies or services are not necessary based on

customer or market needs but are driven by scientific insights, too. The development of ideas

1

http://www.statistik.at/web_de/statistiken/energie_umwelt_innovation_mobilitaet/forschung_und_innovation/ind
ex.html [accessed on 01.06.2018]
2 https://era.gv.at/object/news/3564 [accessed on 04.08.2018]
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needs a stronger linkage to overall business and corporate strategy to minimize the risk of

scattering a portfolio and to lose focus on developed roadmaps.

This work is dedicated to the development of a model that considers strategic portfolio
development already in the initial stage of the development process. Based on the identified
gap between a target and the actual state of a portfolio, guidelines are derived that show the
employees relevant focal points in the development of new ideas. These ideas are developed on
the basis of the dimensions technology, competence, cooperation and service and thus steer the

portfolio to the desired target state.

From a scientific perspective, this thesis offers a starting point to investigate an inverted
perspective on how to develop projects from a strategic point of view and to connect projects
closer to the execution of strategies (Young and Grant 2015). From a practical perspective, the
derived model offers a hands-on tool to first derive a basic development plan for the portfolio
and second to communicate and support targeted project development. Methodically, the model
is based on design science and includes theoretical basics from the areas of strategy
implementation, portfolio management and project development, as well as practical insights
from the case study elements of an Austrian research institution. The next chapter provides a

detailed overview about the specific problem addressed in this thesis.



2 Problem identification

Strategic management in the context of high uncertainty and in a volatile environment is a
complex task. Questions about the linkage between business strategies and the project selection
arise frequently, especially in the context of research and innovation (Hrebiniak 2006; Young
et al. 2012). To go one step further, in highly uncertain environments, standard quantitative
measures like the net-present value (NPV) but also more sophisticated mathematical models,
have difficulties providing the needed information for proper decision making (Kaiser, El Arbi,

and Ahlemann 2015).

To foster strategic alignment and to ease communication on directional decision-making, this
master thesis proposes a solution to this dilemma with a guideline in form of qualitative “Project
Profiles” (Hrebiniak 2006). The developed model supports decision makers in closing the gap

between their target portfolio and the current portfolio.

The following problems have been identified in the interviews carried out for this work: It is
difficult for portfolio owners to sustain an overview of the overall development, as several
portfolios must be managed. This means that there is a lot of information in circulation that can
hardly be processed. In addition, especially in the initial stage of project development, resources
are lost due to undirected development. According to the interviewees, however, there are also

uncertainties among the employees as to which strategic direction the portfolio development

should take.

The Profiles should support project developers to a) better understand project’s role within a
multi-project setting and b) guide the development process of single projects with a higher focus
on the dimension relevant for the target portfolio. This development takes place along the
following dimensions: know-how, technology, services and cooperation. The dimensions are
derived from strategic documents of the investigated research and technology organisation

(RTO).

The non-restrictive nature of Project Profiles and the almost intuitive character of the
dimensions relate to the concept of emergent strategies. It acknowledges the need for flexible

and adaptive behaviour, especially on behalf of the management (Mintzberg 1994).

First step of improvement would be the ability to clearly communicate and align relevant
business objectives to the project level. It is important to note that neither too many
prescriptions are made, nor creativity is restricted (Thiry and Deguire 2007). These profiles are

derived on the basis of strategic objectives and portfolio key performance indicators, which



formalize business and corporate strategies (M02-AIT Managementbewertung 2018; DSS
Strategy 2018-2021 2017).

This thesis is structured as follows. Chapter 3 gives insights in the current state of research
regarding relevant areas for this thesis, namely strategy, project portfolio and project. It is
followed by chapter 4, presenting the research methodology. In chapter 5, first the dimensions
for portfolio analysis to evaluate the current and determine the target portfolio. Then the Project
Profiles for the targeted development are presented. The last chapter summarizes the thesis and
points out the future research opportunities and limitations. The guideline for the conducted

interviews as well as the abstract in two languages (German, English) are found in the annex.



3 Literature Overview

The following chapter gives a literature overview about the topics strategy, project portfolio
management and project development. All three topics were identified as relevant to develop
the later model for managing a project portfolio in the context of an unstable environment. The
portfolio is managed within a project-based organisation and the focus lies on the linkage

between project- and portfolio development.

Project:

execute portfolios
objectives

Portfolio:

Implementation of
strategic
objectives

Strategy:

Gives direction

and overall
objectives

Figure I Relevant thematic layers
Figure 1 shows an overview of the subtopics within the research areas of strategy, portfolio
management and project development. The outer ring represents the encompassing strategy, a
layer providing direction to the organisation. The project portfolio executes the strategy and is
evaluated against strategic objectives. The project layer is a mean to reach portfolio’s objectives
and should be aligned with the strategy of the organisation. To assure a reasonable scope of this

thesis, balance points are set within each topic as shown in Figure 2.
Object of investigation

Research & development (R&D) organisations in the fields of academic & applied research are
the focus of this thesis. Practical insights and practices are granted by the examination of an
Austrian research institute. Project portfolios in such institutions or organisations differ from
typical new product development (NPD) portfolios, like Cooper (2000) describes. The
differences range from go-to market strategies to the evaluation criteria of project portfolios.
Interviews with employees indicated that entering consumer product markets is not possible for
a research institute due to the missing infrastructure. Partnerships and cooperation are used for

large scale product production. Relationships with industry partners, who have experience and



production capacity are built upon complementary missing abilities. The model derived in this
thesis supports the development of the project portfolios, with balance points in technological
development, knowledge- and skill-building, service offering and stakeholder management.
These dimensions are linked to the three layers derived from the literature review. Figure 2

shows focal points of each layer and is described in detail in the next chapter.

The analysed research institute is based on the idea of closing the gap between basic research

and applied research. The two cornerstones, customer-oriented research and the independent

N
* Implementation and communication
Strategy
* Structure, selection and management
Portfolio
* Designed to fullfil portfolios measures and executed strategy
J

Figure 2 Focal points within each layer

research, lead to a very specific and complex setting of capability and technology development
(Corporate Strategy 2018-2021 2017). The research conducted is carried out in projects and
managed in portfolios. The combination of contractual and funded research distinguishes the
perception of project portfolios compared to classical project portfolio management, because

many external factors need to be considered.

For example, a funded research project cannot simply be discontinued because contractual
obligations have been entered with many partners. By doing so trust and future cooperation
would be jeopardized. This distinguishes the work of the research institute greatly from a typical
internal NPD project of an industrial organisation. Consequently, portfolio objectives would

have to be integrated into the project development process.

This dilemma led to the idea of changing the perspective and developing the project portfolio
not only at the project selection. Instead, the objectives of the portfolio should be incorporated

into the project at the early stage of development.

The following paragraphs describe the upcoming chapters briefly to get a better overview and

to highlight the overlaps of the topic areas.



Strategy

The first layer, strategy, is positioned at the top (see Figure 2), as vision and mission objectives
on corporate and business level are derived in this topic area. The next steps deal with
implementing and to communicate corporate and business strategies (D. Sull, Homkes, and Sull
2015). The strategic layer focuses on difficulties in implementing a strategy and describes the
difficulties in communicating a strategy itself. In chapter 5 the dimensions for the model are
derived from the analysis of strategic objectives. The objectives were chosen as the basis, as
they measure the implementation of the strategy into reality. These dimensions are based on the

formal documentation of the strategy of the analysed research institute.
Project portfolio

Potential ways of clustering, selecting and evaluating ongoing and future projects as well as
guidance methodologies to design new projects are focal to the section of the project portfolio
management. Project selection and steering mechanisms are understood as means to execute

business strategies (Martinsuo 2013).
Project

The last layer is concerned with project development itself, as the project is the entity which
should be developed in accordance to the business and corporate strategy (Thiry and Deguire
2007). However, the idea of projects contributing to the fulfilment of strategic objectives in
unstable environments is still under discussion, as empirical evidence was found that its
contribution may be limited (Young and Grant 2015). Nevertheless, projects still deliver results
and influence an organisation, therefore the proposed Profiles should help to design and develop
projects and project-ideas. The focus is on the early phase of project development in order to

achieve an early match with the overall portfolio objectives.

In the next chapter, the three outlined layers are examined in more detail with emphasis on the

model developed in chapter 5.

3.1 Strategic layer

Theorists and practitioners agree on the fact that a direction for organisational activities is
derived from corporate strategy. With this strategy many key elements of an organisation are
defined. For example, the aspiration to be more competitive defines the targeted key markets
the organisation should engage in or which emerging technologies should be further pursued or
which geographic areas should be targeted (D. N. Sull 2007; Jamieson and Morris 2007).

Therefore, considerable efforts of academic analyses goes into the first phase of the vivid and

7



continuous process of strategy as a whole, namely the formation or development phase of a

corporate or business strategy (Jamieson and Morris 2007).

In this context Mintzberg is considered one of the most influential theorists on strategic
planning, claiming that flexibility and adaptive capabilities are needed for strategic formulation.
He questioned the understanding of strategic development as a linear process with a static long-
term perspective (Hrebiniak 2006; Mintzberg 1994; D. N. Sull 2007). Defining a strategy takes
place in the formulation phase, then translates into the execution phase and is re-shaped over
time. The implementation phase is focal to this thesis, as active portfolio management is the

execution of a strategy (Kopmann et al. 2017).

In formulating a strategy, important implications are related to this phase of the continuous
strategy process, which are picked up to improve the relevance of the project profiles to the
three layers of strategy, portfolio and project (D. N. Sull 2007). The differentiation between
deliberate and emergent aspects of a realised strategy is an important point, as it is important
for organisations to understand the overall vision but also important to react to changes in
external environments, which are unexpected and not accounted for (Mintzberg and Waters

1985; Kopmann et al. 2017).

3.1.1 A problem in implementing strategy

This holds true when strategy on a corporate and business level are executed. In particular,
organisations which conduct their main operational activities through projects, face a diverse
and complex strategic situation. Conflicts between project, business and corporate objectives
may arise, even though projects are understood as a means to execute a strategy itself (Thiry

and Deguire 2007).

If, for example, a market research study shows evidence which contradicts initial (or deliberate)
formulated strategies, this evidence calls for change in the strategy of an organisation. The
evidence and potential changes need to be communicated between different hierarchical levels
of an organisation so as to be understood within the organisation as a whole. Research has
shown that, for many reasons, this information flow does usually not take place. Exemplarily,
Thiry and Deguire (2007) describe a lack of knowledge exchange or even knowledge
distribution in project-based organisation, Mintzberg (1994) states the problem of missing
learning capabilities of an organisation which has its processes too strongly formalised, and
Kaiser et al. (2015) points to the importance of overarching information flow for a common

understanding of objectives.



This problem of misaligned understanding and contradicting objectives in the three different
layers (strategy, portfolio and project) can be understood as an intra-organisational
communication problem and a lack of capabilities in organisational learning and adaption.
Regarding conflicts in projects with external partners these issues can also become inter-

organisational.
Communication is key

The dilemma of the missing links between an organisation’s collection of projects and its
strategic objectives can be overcome with targeted internal communication (Pinto and Morris
2004, chap. 7). Projects have a defined duration and after ending, resources are set free which
are then allocated to new projects. These new projects need to be developed first before being
selected as part of the portfolio. The development process should be linked to the strategic

objectives, which are defined for the portfolio.

To support this linkage the model derived in this master thesis supports communication on
strategic alignment in the project development stage. It links management and project leader
understanding of portfolio and project objectives and by this it could increase effectiveness in
project portfolio management. Simplification is granted through easy to understand profiles,

which indicates the direction needed for the next development project.

Besides simplification, the ability to adapt quickly to changes in external environments is a
major issue. Consider the case of new internal or external contingencies to the strategy. The
new situation must be addressed and incorporated into the different project strategies, project
portfolios and corporate strategy, as the evaluation basis for all of them has changed (Kaiser,
El Arbi, and Ahlemann 2015). This adaption needs to be developed, aligned and implemented
with the organisation’s objectives on a corporate and business level, which can then be further
executed by re-evaluating prioritisation of projects within a portfolio, for example (Kopmann
et al. 2017). Communication and understanding of an altering environment are parts of the
strategy formation process. The implementation of it is much more difficult to achieve. The
realisation of strategic goals, whether emergent or deliberate, actually takes place on the layer

of the project portfolios itself (Meskendahl 2010).

Two major aspects to deal with strategic implementation are therefore communication and
organisational adaption capabilities. Especially for the latter limitations must be mentioned with
respect to this thesis. Organisational capabilities are strongly related to the chosen

organisational structure and research shows special interest in project-based organisations as a



suitable form of handling multiple projects (clustered in portfolios) at the same time (Thiry and
Deguire 2007). In terms of strategy implementation, the corporate governance structure
provided by an organisation is also vital in executing a strategy successfully (Too and Weaver
2014; Thiry and Deguire 2007; Jamieson and Morris 2007, chap. 8). For example, a
programme/portfolio management office (or similar units) could potentially use proposed
models more efficiently, as empirical evidence of the positive impact of such an office is shown
(Unger, Gemiinden, and Aubry 2012). A detailed analysis of how to apply such a model could

be of interest for further investigation from an organisational perspective.

3.2 Project portfolio layer

At the second layer (see Figure 2) the execution of a strategy takes place. The objective of a
project portfolio is to better exploit R&D results by aligning projects with the business strategy
(Cooper 2000; Archer and Ghasemzadeh 2007, chap. 11). A second objective is better

management and to understand interactions and synergies between projects.

In general, a project portfolio is defined as a bundle or set of projects with a common
overarching objective and shared resources provided by a superordinate organisation (Jonas
2010). During the course of time, prioritization, selection and cancellation of projects take
place, as well as analyses and evaluations of the portfolio itself (Martinsuo 2013; Patanakul
2015). Often mentioned in the context of project portfolio management is the term “program
management”. It mostly implies similar ideas and objectives compared with project portfolio
management, but has different implications in the underlying results for each individual project
within a program (Pinto and Morris 2004, chap. 12, pp 261). The most notable is the relation
and dependencies of projects in a program, whereas a portfolio can only be a collection of
unrelated projects (Pinto and Morris 2004, chap. 7). In this thesis project portfolio management

will be dealt with solely as no program management is installed in the examined RTO.
Dynamic in nature

Project portfolios evolve over time as do their internal and external environment. For example,
newly installed management with a different direction for the organisation’s project portfolios
has a huge impact on the composition of a portfolio. Radical technological changes alter best
practices of a whole industrial sector and can make ongoing projects obsolete and outdated

before they even are finished (Lee et al. 2017).

Organisations need to be able to adapt and reflect these changes fast to manage a portfolio

successfully over time. In many organisations these requirements are met with underlying

10



processes to facilitate the various tasks of managing a project portfolio (Unger, Gemiinden, and
Aubry 2012). Often these processes follow a sequential timeline, with interconnected phases,
in which projects are selected, killed or prioritized to increase value creation and to balance the

portfolio according to a strategy. (Cooper 2000; Unger, Gemiinden, and Aubry 2012)
Development as a process

The development of a project portfolio is defined as a staged process, which strongly reflects
on the decision-making processes and the requirements of projects in each of its stages.
Evaluation criteria change with the stages accordingly, which is shown exemplarily in the

famous case of new product development (Hart et al. 2003).

This so-called Stage-Gate process (see Figure 3) is a widely used process to develop and select
fitting projects for the portfolio (Cooper 2014). The concept provides for a variety of ideas to
be captured in the initial fuzzy front-end phase and evaluated over several phases of
development (in the model developed by Cooper called: “Stages”). Evaluation takes place at
decision points (called “Gates”) at the beginning of each Stage. To cope with modern business
world dynamics, agile and adaptive elements are lately introduced to the overall process, to

ensure proper reactions to changes in requirements of the project (Cooper 2014).

At every Gate a certain set of criteria is used to evaluate project’s progress and to decide if it
gets further resources committed, or if the project should be terminated. Every stage shown in
Figure 3 has different Gate-criteria for evaluation purposes. Typical criteria as such are e.g.

customer acceptance, quality, but also intuition (Hart et al. 2003).

Idea Goto Goto Post Launch

€-=» Gate2 Gate 3 Gate 4 Gate5
| [ | I I i

| | | | | |

' | Stage2: | ' ' '

Discovery: | Stage1: | Bg_‘ i ' | stage4: I
Idea ' Idea : e | Stage3d: | Lo s | Stages |
Generation |  Scopi | Business | pevelopment | fon | Laumch |
| Scoping o | | Validation | !

. | | | y | | - |
A A A A ¥ N
| | shl | |

| | Iteraﬁons or Spiral | !

The Customer or User

Adaptive & Flexible Agile Accelerated

Figure 3 Stage-Gate Process (R.G. Cooper 2014 21)
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In chapter 4 of this thesis a detailed description of a practical example of a Stage-Gate process,
taken from an actual research institute, is presented. In the following, elements of the
development process will be analysed, starting with the general structure and composition of a

portfolio.

3.2.1 Structuring a portfolio: orientation and analysis

Effective project portfolio management considers the alignment with an overall business
strategy (Patanakul 2015), which becomes difficult in organisations in which several portfolios
exist in parallel, as is the case in the analysed research institute. Not only understanding the
variety of topics and tasks, but also monitoring and managing them becomes increasingly

difficult, as Hobday (2000) points out in his analysis of project-based organisations.

The examined RTO therefore uses various tools to strategically manage the individual
portfolios. On the one hand there are clearly defined Key Performance Indicators (KPI), on the
other hand roadmaps are used to develop a portfolio in the medium term. Important dimensions,
in which the development is carried out are competence, service, technology and cooperation
(DSS Strategy 2018-2021 2017; Corporate Strategy 2018-2021 2017). These dimensions reflect
both day-to-day business and medium-term strategic agendas. They are based on the formal
strategy documents of the Center and the corporation. For the model developed in this work,
they are used to evaluate and the target portfolio. In chapter 4 each of the dimensions is

described in detail.

Before decisions are made, information gathering to prepare a sufficient analysis, is an
important stage. Organisations, facing a complex environment, are challenged to deal with
unforeseen changes and cannot rely on pre-planned points in time, in which portfolio, analysis
or budget is under evaluation (Martinsuo 2013), but must actively engage in the adaption

change and exploitation of opportunities.

3.2.2 Composing a portfolio: decision - making & project selection

Decision making is crucial for collocating an effective project portfolio, therefore great effort
goes into the preparation of data about the projects themselves. This recurring activity is the
basis for the selection of projects which are in the development phase as well as for the
evaluation of already ongoing projects (Archer and Ghasemzadeh 2007, chap. 11). To be able
to make informed decisions it is important to foster a structured yet still flexible decision-
making practice within the organisation (Pinto and Morris 2004, chap. 7). Remarkably,
compared to the effort put into preparing an informed decision, it is shown that decision making

is not necessarily a fact-based process but heavily influenced by gut-feelings and instincts of
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the decision makers (Martinsuo 2013). This is in line with the findings of Archer and
Ghasemzadeh (1999), who examined the usage of project selection models (from simple to
complex) and showed that the latter are, in particular, hardly used. The missing interrelations
and dependencies between individual projects within a multi-project environment are not
covered by various project selection models, but if so, vast amounts of data are needed to

provide such information (N. Ghasemzadeh 1999, 210)

As indicated above, before projects are selected, information is gathered, processed and
presented. This is done to classify, rank or evaluate projects as single entities under certain pre-
defined aspects, which are considered important to exploit business opportunities successfully,
like technology, risks (project or market), financial returns, and so forth (Lee et al. 2017,
Benaija and Kjiri 2014; Cooper 2017). Important measures of success depend on the business
environment, corporate objectives, portfolios and projects strategies, but in most cases the main

focus is set on the product itself, the market and the financial return rate (Hart et al. 2003).

The most widely used measures are the return on investment (ROI) and the net present value,
two approaches that focus mainly on profit maximization (Cooper, Edgett, and Kleinschmidt
2001). Graphical representations like diagrams and charts to cluster potential projects against
each other are also favoured (Archer and Ghasemzadeh 2007, chap. 11). Another typical
evaluation method for the project selection is a resource capacity analysis. It defines whether
an organisation is able to execute a project from a capacity perspective at all (Cooper, Edgett,
and Kleinschmidt 2000). In order to draw a complete picture, scoring models and check lists

should also be listed here as relevant methods. (Cooper, Edgett, and Kleinschmidt 2001).

These methods and models have been validated and are frequently used, but also have their
limitations. There is no all-encompassing model and so selection criteria and methods need to
be adapted to the type of organisation and sector concerned (Archer and Ghasemzadeh 2007,
chap. 7). A typical limitation of most methods is the focus on a single project only. This does
not capture the interrelations a set of projects can exhibit to fulfil mid- to long-term objectives.
Some methods require information, which especially in the R&D context are often not based
on factual knowledge but more on intuition, due to unknown and unforeseeable conditions and
circumstances (Cooper 2017; Bordley 1998). The execution of a business strategy through the
project selection is a potential source of in-effective portfolio management, as typically too
many projects (in high number but also in low impact/value) are chosen (Cooper, Edgett, and

Kleinschmidt 2000).
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To overcome these limitations the idea of customer-perceived value creation has been
developed in the research field of marketing. It uses the individual understanding of utility to
align product, technology or service development closer to customer needs (Lee et al. 2017). In
this context R&D institutions face a dilemma because of the potential discrepancy and
contradictions of new research ideas and currently used state of the art practices. Especially in
early phases of technological development it may be critical to think one step ahead of the

customer needs, as the customer may not be aware of other possible solutions.

At this point the difficulties in communicating strategy internally connects to the development
of projects and the respective portfolio. Lots of information are needed to be ahead of customer
and competition, making it difficult for individuals to get the whole picture. The following two
subsections highlight the importance of internal communication on selecting projects and the

role of management itself.
Communication in the selection process

Communication in organisations of different structures always play a role in terms of
understanding corporate and business strategies. Especially in PBOs, which need to adapt and
be flexible in its nature, communication is key for organisational success, as well as for project
success (Hobday 2000). Also, in selecting projects from a portfolio perspective communication
is vital, not only for aligning but for convincing employees of decisions being made. An
important issue therefore is transparency of these decisions. Not necessarily the process of
finding the decision must be clearly understood, but ultimately the reasoning needs to be clear

and give reason why a project was selected or killed (Patanakul 2015).

Similar to the issues regarding cross-unit and cross-team communication, when it comes to
corporate strategy, expectancies arise as to how projects should be designed, and how their
value contributions are created. These expectancies need to be communicated and understood
by project leaders and project teams. This is a crucial task for senior management as it is within
their responsibility to steer and manage collective effort as well as to align several topics and

business areas to a strategic unit within an organisation.
Role of management

As indicated before, project portfolio management consists of a variety of different activities
and tasks with different scope and addressees, which challenges portfolio managers and
decision makers on several levels (Archer and Ghasemzadeh 2007, chap. 11). Evidence is given

that decision makers deviate from procedures, defined to steer a portfolio, not only due to their
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gut feeling but also due to the excessive demands they are facing by different stakeholders
(Martinsuo 2013). But not only do stakeholders influence a portfolio with their actions; project
based organisations also face the interrelatedness of risk between their projects, which requires
managers to understand and cope with the risk on a day-to-day basis (Olsson 2008). The
handling of ongoing competition about resources, as well as recognition of each project is also
an issue in multi-project settings (Engwall and Jerbrant 2003). In addition to that, the typical
pitfalls in selecting and steering a portfolio, like the tendencies not to terminate improper or
inefficient projects is a critical point with respect to overall success of a project portfolio
(Cooper, Edgett, and Kleinschmidt 2000). These difficulties and complex tasks often cause
inefficiency and unsuccessful portfolios, which causes the termination of personal (or units),
responsible to manage portfolios (Unger, Gemiinden, and Aubry 2012). This is also the reason
why Unger et al. (2014) are in favour of fitting structures to aide management and project
members to successfully carry out projects. Taking a look at the different hierarchy levels, the
senior management has little influence on overall portfolio success, compared to the line
manager who positively influences strategic fit, due to their superior knowledge (Beringer,

Jonas, and Kock 2013).

Based on these facts, this thesis aims at providing not structural but methodological support to
decision makers in the first place, but also to project leaders and their teams. As projects are the
compiling element of a project portfolio, the last layer (see Figure 2) is concerned with the
projects itself, its potential influence on strategies as well as its partly conflicting matter as a

single entity within an organisational context.

3.3 Project layer

Typical definitions of the term “project”, like for instance by project-management institutions
the International Project Management Association (IPMA), focus on the limited period of time
a project exists and the limited amount of resources, which are granted to achieve a defined
output or deliverable (Gaupin and International Project Management Association 2006, chap.
2). Besides the focus on R&D projects in this thesis, research has identified at least three
dimensions, which are true for every type of project. Like the classic project management iron
triangle (cost, quality, time), Shenhar et al. (2002) developed a framework to categorize projects

universally, which consists of uncertainty, complexity and pace, as they defined it.

Dimensions like uncertainty reflect internalities and externalities, which influence project
success in a negative way and can be encountered by proper risk management - the

identification and mitigation of risk (Pinto and Morris 2004, chap. 2).
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The term complexity is also a relevant one and comes from the field of systemic thinking, which
states that projects and project management are systems too complex to understand holistically
and therefore decision-makers are always limited (Vidal and Marle 2008). Vidal and Marle
(2008) list, among other factors, project size, number of elements and their interdependencies
exemplarily as influential factors of project complexities. Pace or time as the third dimension

is often understood as time constraining development or delivery of project output.

In the context of NPD the time-to-market is a criteria widely discussed upon its true importance
to project success (Mahmoud-Jouini, Midler, and Garel 2004). Project development processes
are reviewed under aspects like agility and time reduction to be more effective and flexible,
when it comes to release speed, but also to reaction times on changes of requirements (Cooper

and Sommer 2016).

Development

« First conceptualization
« and formalization
(towards organisational
requiremnets)

Lesson
learned

« Defined output was
delivered and accepted

« Exploitaion of results
 Reflow of knowledge into
organisation

* Notion or

« Idea for a project,
product, technology or
service is articulated
(mostly informal)

* Project is defined

accorrding to internal

and externnal
requirements

» Boundaries are set

(Fuzzy) Front Execution

End

Figure 4 Project life-cycle (simplified and based on Carbone and Tippett (n.s.))

Looking at the life-cycle of a project, as simplified in Figure 4, the described properties hold
true for an already developed project, meaning, the idea is already processed and some basic
organisational check-points (formal or informal) are already passed. This thesis focal point lies
at the beginning of this fuzzy front end and the development stage (s. Figure 4). At this phase
the potential influence from the portfolio perspective is at its highest. If the execution phase of
a project has started only little changes can be done except termination, as the most dramatic
measure. In the first two phases the need to guide from a portfolio development perspective is
high, as studies have shown that projects often do not align with strategic objectives of an
organisation (Musawir et al. 2017). For this reason, project profiles should help to better

develop ideas and projects from the above described portfolio perspective (see: Composing a
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portfolio: decision - making & project selection) in a more controlled and strategically oriented

manner.

3.3.1 Development of projects — a dynamic process

Projects are developed over time and within certain constraints caused by internal and external
environments or contingencies. Stakeholders, for example, are considered as important
influencers on project decision-making processes during the different stages varying from
project development to project execution (Aaltonen and Kujala 2010). While at the beginning
mission and direction of a project can change, in later phases other requirements or general
output needs to be adapted to changes, as for example, customer needs become clearer after
presenting the first prototype. Also, externalities like rapidly changing market conditions can
cause adaption processes. Such an evolution of contingencies to a project requires loop-wise
re-evaluation and overthinking of the actual project development in all phases (R. G. Cooper
2017). In the context of R&D projects, high uncertainty requires much more effort in finding
and developing such projects, because project success rates are in such a context much lower

than usual (Wang, Lin, and Huang 2010).

R.J. Cooper and many other researchers examined in detail the early phase of project
development. The often called “fuzzy front-end stage” is considered a vital part of pre-project
development. In this early phase, an idea is translated into a conceptualized project and one of
the main activities at this stage is the definition of a mission statement for the project (Nobelius
and Trygg 2002). In their explorative study, Nobelius and Trygg (2002) point out, that
flexibility as well as prioritisation and management is needed in this early phase, as typical
activities like business analysis, or concept generation differ in their importance with respect to

project types.

Different project types have several implications for the way they are managed and the way
they affect the organisation and the composition of the project portfolios. Projects of strategic
nature have a long-term goal orientation and have a deeper impact on organisational behaviour,
whereas projects to build up knowledge capacities can be understood as a playground to try
new things (Shenhar et al. 2002). In the following, a set of basic project types will be
summarized with the notion of generalisation. The vastness of different types and possible
attributes to cluster project is never-ending and strongly dependent on the industry sector, the

application area and so forth (Miiller and Turner 2007).
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3.3.2 Important project attributes

This chapter begins with the description of the important attributes (see Table 1) later used to
evaluate the portfolio on the one hand and to define the “Project Profiles” of the model on the
other hand. The attributes, project types and classifications derived in this chapter are

implemented in the model to achieve the following:

- Catching the relevant elements to develop projects to close the gap between current and
target portfolio
- Fitting into ongoing business-, development and decision-making processes without

causing redundant work

The two defining parts of the attribute “scope”, project and product, are a good example. The
project scope describes in detail the effort, documentation and working procedure to complete
projects objectives (Mirza, Pourzolfaghar, and Shahnazari 2013). Information on such a
detailed level are not needed yet as they have only limited relevance in the early phase of project
development. The product scope, however, is from the beginning to decide that it determines
the core of the project. The development process presented in chapter 2.2 and in chapter 3

highlight the importance of stage dependent relevance of attributes.

In the context of technological R&D projects, attributes like know-how and complexity are
more important in comparison to the traditional ones (Archer and Ghasemzadeh 2007, chap.
11; Miiller and Turner 2007). Moreover resources and quality are commonly used to describe
projects, but at the early stage of project development they are of minor importance and
therefore not included (Pinto and Morris 2004, chap. 5). The development of new knowledge
is focal to a research institute and often happens in collaboration with partners and therefore
chosen as an attribute (Clarke, Evald, and Linnebjerg 2013). Tabel 1 shows an overview about

all selected attributes and is followed by a description of them.

Attribute Short Description Elements
Skills needed Level and type of skills
Know-how Skills available Availability in the
organisation

Number of elements to define Financial Volume
Complexity relations to other projects Staffing (Team-members)

Technology (Dependencies)
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Number of partners Number of partners
/Benefits Learning effects
Collaboration
Financial benefits
Strategic alliance
Scope of the product or technology = Degree of ambition (TRL)
Scope developed Contribution to patent
Scientific output
Uncertain customer relations External requirements

Uncertainty Duration of relation

Switching costs

Table 1 Relevant attributes in the early phase of project development

Know-how

Know-how or skills refer to the capabilities needed to fulfil the project’s objective. It is an
important attribute capturing the aspects of human resource development. Several skills are
relevant for building up know-how, like technological capabilities, management skills or

scientific capabilities (Gemiinden, Lehner, and Kock 2018).
Complexity

Complexity is defined in various ways. In large projects complexity is understood as internal
and external environments which influence the project itself (Pinto and Morris 2004, chap. 13).
Shenhar et al. (2002) describes it as number of different elements within a project and their
interconnections. In the context of this thesis complexity is used as a mean to show the influence
of a project in a multi-project setting by using financial volume, average team size and relations

to other projects as an indicator.
Collaboration

Collaboration, highlights the extent to which cooperation with external partner is needed to
fulfil the project’s objective and the relevance for the RF. Additionally this attribute
acknowledges the fact that through external partnerships new knowledge is generated and
innovation is fostered (Numprasertchai and Igel 2005). Collaboration should exhibit either

financial benefits, learning effects or overall strategic results (Holtbriigge 2004)
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Scope

In the context of research and technology development, the European Union derived based on
the NASA, the Technology Readiness Levels (TRLs). They describe a potential step by step
categorization from basic research (TRL 1) to a functioning and used system or product (TRL
9). The product scope of all projects can be expressed in a simplified way by using this metric,
which makes it easy to use. Also, it captures the notion of technology push and the idea of
industry driven development, which makes it relevant for the examined RTO (Mirza,
Pourzolfaghar, and Shahnazari 2013). The attribute shows in a simple manner the level of

readiness the project is aiming at with its development.
Uncertainty

The attribute uncertainty is defined by Shenhar et al. (2002) as the dimension which captures
the level of potentially unknown requirements. He includes the internal and the external
perspective. For the sake of simplification only external uncertainties are considered in this
thesis. Two more elements are attributed and extend the original notion. Duration of a service
related partnership and switching costs for a customer are considered (Gronroos 2008). Trust is
a determinant of service relationships which increases over time (Gronroos 2008). This effect
is connected to uncertainty and different risk perceptions of cultures (Reimann, Liinemann, and

Chase 2008).

In the next chapter a classification is described to enable the localization of the following project

types.

3.3.3 Classification of project types

Before project types for later classification are derived, a short excursion is needed, to set the
basis for different perspective on the projects types. As stated in the beginning the focus of this
thesis is the portfolio management of a research institute, based in Austria. To finance its

research with national and international funded projects is a major part of the business model®.

Funded projects are most of the time conducted with different partners from industry, public
bodies and other research institutes and therefore very collaborative by nature (European
Commission 2016). This notion of collaboration is captured by the idea of organisational
learning and James March’s proposal of exploration and exploitation in the context of open

innovation (Clarke, Evald, and Linnebjerg 2013). In short March (1991) understands

3 Funding agencies like the Austrian Research Promotion Agency (FFG) or the framework H2020 by the European
Commission are institutions who distribute funding money through open calls for proposals.
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exploration as risky behaviour, innovation and flexibility whereas exploitation tends to be more

incremental with respect to terms like efficiency, refinement and execution.

In the context of open innovation Clarke, Evald and Linnebjerg (2013) present four strategic
ideas for projects of which two are very fitting to better understand projects with respect to the

examined research institute. They are used to classify the later described project types:

e the inbound exploration approach
e the outbound exploration approach
e the inbound exploitation approach

e the outbound exploitation approach.

The two relevant approaches for this thesis will be described in the following. The idea of
inbound exploration is to focus on long term development with involvement of external partners
in a highly uncertain environment and involvement of key customer or end-user (Clarke, Evald,
and Linnebjerg 2013, 8). This can be considered a classical funded research project with a

strong collaborative character.

The second approach, outbound exploitation, capitalizes on internal knowledge which is sold
to customer, typically via licensing (Clarke, Evald, and Linnebjerg 2013, 9). This knowledge,
technology or service is mostly protected with intellectual property rights (IPR). A business
model, which is also applied at the research institute examined in this thesis, but most of the
time a certain adaption effort to fit the customers’ needs is necessary according to the
interviewed business developers. These two approaches, the inbound exploration and the
outbound exploitation, build a good general framework. First it specifies the main way of
conducting business by the examined research institute, later described in more details. Second
it captures the notion of doing collaborative research on the one side and doing competitive

exploitation on the other side.

In the following four selected project types will be described shortly and then subsumed under

the two presented open innovation approaches defined by Clarke et al (2013):

e Derivative project
e Breakthrough projects
e Platform projects

e Partnership projects
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Wheelwright and Clark’s (1992) project types can be assigned to these two general approaches
to innovation-driven research. This assignment makes it possible to specify development
directions in the Project Profiles. For example, a project that aims at a radical innovation has
other priorities than a joint project that is to form a partnership. Priorities such as risk, time-

horizon, marketing and others.
Derivative projects

The project type is characterized by manageable risk, since neither many project elements come
together nor increased technological development expenditure is incurred (Tatikonda 1999). It
is designed to use existing products or technologies and improve them incrementally
(Wheelwright and Clark 1992, 5). Exploiting existing knowledge has other implications for
project development and activities as the development of radically new products, like for

instance an more intense focus on market needs (Song and Montoya-Weiss 1998).
Breakthrough projects

Much more ambitious in scope, risk and desired innovative character of the project outcome
are breakthrough projects (Wheelwright and Clark 1992, 5). These types of projects are difficult
to evaluate along the development process of an organisation and also often face a lack of

resources, as they need to split the share with many other much smaller projects (Cooper 2013).
Platform projects

Platform projects are defined as the link between the two extremes described before. They are
carefully executed, but are not radical in their nature, nor do they change products or technology
only incremental (Wheelwright and Clark 1992, 5). Difficult to define, but essential for
technological development, these platform projects are considered to be the basis for new
product lines or technologies (Cooper 2007). The major challenge is the right management of
this type of project, regarding resource commitment, long term perspective and the right
understanding of the potential future value contribution (Cooper 2007; Wheelwright and Clark
1992).

Partnership projects

The partnership project type describes the collaborative nature of development work and the
necessary exchange between customer, stakeholder and key-user (Wheelwright and Clark 1992,

6f.). Depending on developing new relations or fostering existing ones different issues arise
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like relationship, trust or knowledge sharing (Holtbriigge 2004). Cooperation is tightly

connected to the establishment of long-term relationships and trust building (Ganesan 1994).
Categorizing the project types

All presented project types have different strategic implications to the project development and
the activities of a project. Especially in the early phase of the project development, planner and
decision-maker should be clear about the direction the project should go to, and therefore

understand which type of project is relevant to alter the portfolio in a desired way.

Inbound exploration approach Outbound exploitation approach
- long-term; radical, high risk- - short/mid-term; incremental; low risk-
Breakthrough projects Derivative project

e Radical innovation e Incremental innovation

e High technological development e Low technological development

e High uncertainty e Short-term oriented

Platform projects
e Medium complexity
e Medium technological development
e  Medium uncertainty
Partnership projects
e [ong-term orientation
e Medium to high complexity
e Medium to high risk
Table 2 Overview of the categorisation of project types
Table 2 two shows the summary of each project type to the according innovation approach

based on the time-horizon, the technological development intensity or the risk profile.

The area of tension between projects objectives and business strategy is part of the next

subsection.

3.3.4 Project’s influences on strategy and portfolio

Every project has its own objectives and goals, but as a mean to implement business strategies
interrelatedness in a multi-project setting must be considered, to take account of the long-term
perspective of research projects (Pinto and Morris 2004, chap. 7). Typical attributes like project
scope, knowledge, resources and timelines are project’s influential factors on the portfolio and

other projects (Archer and Ghasemzadeh 2007, chap. 11).
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Three main categories or types of interrelatedness in a multi-project setting (portfolio) are
identified by Schmidt (1993), namely resource, benefit and output. A regular field of tension is
the fight between needed and available resources for projects which influences project as well
as portfolio success (Payne 1995). Poor choices on resource allocation to projects have a
negative impact on other’s projects and overall portfolio success (Hadjinicolaou and Dumrak

2017).

In the field of technology development, dependencies can have a major impact, as some projects
build on each other and the development work thus depends on the results in other projects.
(Killen and Kjaer 2012). The third type of interrelatedness derived in academic literature
concerns the benefits referring to effects which increase or decrease the total pay-off in a multi-

project setting (Stummer and Heidenberger 2003; Schmidt 1993).

The inbound exploration approach, as described in the subsection before, i1s a good way to
describe the demands on strategic orientation and potential areas of conflict. Partners, or more
general, everyone directly involved in the project, can be defined as an internal stakeholder,
whereas the rest is considered to be an external stakeholder, as long as they have influence on
the project (Aaltonen and Kujala 2010). In such a complex project setting conflicts frequently

arise between partners, objectives and strategies.

A further area of conflict exists between the business strategy and the respective project
strategies, which differ from each other. The model developed in this thesis tries to prevent this
by early alignment of both strategies already in the early stage of development. Project strategy
is, according to Artto et al. (2008), a vividly discussed topic and must not necessarily follow
the business strategy of the parent organisation. It is mentioned in this thesis due to the fact,
that funded research projects with external partners do follow own strategic objective and are

therefore usually not fully aligned to business strategy.

Also, it is expected to capitalize after the finalisation of a project on the results, which require
mid-to long term business strategies for projects itself*. Project strategies are used to manage
the complexity of research over the duration of 3-4 years and the various interests of many
partners. In a much closer sense a project strategy can also be regarded as the way a project is

managed and set up to deliver results (Artto et al. 2008, 8f).

“http://ec.europa.eu/research/participants/data/ref/h2020/other/events/2017-03-01/8_result-dissemination-
exploitation.pdf [accessed on 02.10.2018]
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The task of the management is to define and limit project’s scope and output with respect to the
business strategy (Jamieson and Morris 2007, chap. 8). This perspective is criticized by Artto
et al. (2008) because it limits projects to a static strategic behaviour in a multi-stakeholder
environment and hinders flexible adaption. It should therefore be considered that projects can
exhibit an independent strategy and only establish low ties to the organisation’s business
strategy or even be almost autonomous, for example in the case of high value and multi-

stakeholder projects (Artto et al. 2008).

Moreover, projects are the building blocks of a portfolio, without a question and therefore
constitute and influence it as a single entity as well as connected multi-project entities. The
previously described conflicts between project strategies, objectives, goals and portfolio’s
directions cannot be dissolved totally, but the model of this thesis should help to align project
and project portfolio in the earliest phase possible - namely in the moment of project
development itself - while leaving room for flexible adaption of strategic project directions in

later phases.

As described above, the development of an idea to a project has many stakeholders and is a
dynamic process. Creativity is essential, especially in the context of innovation and R&D but
Best Practices also have shown that alignment with business strategy is rewarding (Cooper,
Edgett, and Kleinschmidt 2001). The early inclusion of portfolio goals and strategic goal
orientation in project development is the goal of the model. The next subsection takes a look at

the understanding of project success.
Project success

Literature tends to focus on the evaluation part of project success or on the administrative tasks
of project management like being on time, in scope and in scale or on technical specification.
Ideas like macro and micro perspectives on project success focus on different perspectives to
evaluate success, like user or customer satisfaction or a more detailed project management
perspective (Lim and Mohamed 1999). Nevertheless project success is often connected to
portfolio success leading to the idea that in developing a project, classic project criteria must be
clearly outlined (Patanakul 2015). To summarize, a differentiation between different layers of
success is important. Execution of project from a management perspective and successful
delivery of project results must be differentiated (Cooke-Davies 2007, chap. 5). For this thesis
individual project success is relevant, but not focal. Also, literature has vastly dealt with this

topic, too. The context of project success is set at different levels like shown in Figure 5.
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Project Management Success— |
Was the project done right?

Time elapsed before measurement is possible.

Figure 5 Project success on different organisational level (Cooke-Davie 2007 p. 110)

Of relevance for this thesis is the consistent project success, as it is the level at which the
individual project success manifest itself to the implementation of an organisational business

strategy and links the individual project to the portfolio® (Cooke-Davies 2007, chap. 5).

At this level the circle is closed again, because starting at the overall strategy defining the
business strategies of an organisation, it becomes necessary for a project portfolio to handle
both demands (strategy layer and project layer) to be successful. As a constituting element
projects are, acknowledging their own strategic perspective and existence, interconnected to

other projects and to the both layers of portfolio and strategy described above.

As a new method to implement a strategy, to compose a project portfolio and to develop
projects, the “Project Profile”- model is developed in chapter 5. The next chapter describes in
detail the methodological approach in dependence on design science, organisational problem
solving and case study elements. Further it presents the organisational structure of the examined

RTO and its business and working processes.

5 And therefore, their inherent conflicts over organisational resources.
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4 Methodology

This section presents the methodology used to develop the model and the Project Profiles,
which are used to guide project development. The chapter is twofold, beginning with the
description of the theoretical framework applied to this thesis and ending with a detailed
description of the Center for Digital Safety & Security, combining theoretical insights with

practical relevance.

4.1 Design science and problem solving

As introduced in chapter 2, this thesis deals with a specific problem setting. The translation of
strategic objectives in portfolios and the execution of them through projects. It is acknowledged
and validated in its manifold facets by research and academia through quantitative and
qualitative analysis like case studies, empirical analysis or interviews of industries, companies
or individual decision makers (Kaiser, El Arbi, and Ahlemann 2015; Hart et al. 2003; Cooper
2013).

Often the practical relevance of such organisational and managerial studies are questioned
(Denyer, Tranfield, and Aken 2008) and for this reason the thesis develops a hands-on model
to be used in practice. It is based on theoretical and practical insights as the methodology used
in this thesis combines literature research, interviews and documentation analysis, as well as

elements of analysis of a case study.

Problem solving in such a specific context fits well into the design science research
methodology, as proposed by Aken et al. (2010). To overcome the problem of being solely
explanatory, first the problem must be identified and analysed, followed by the proposition of
a (potential) solution (Aken 2004). This concept of solution-oriented research can be considered
as potential change (in decision making, organisational structure, etc.) and was first presented

by Simon (1996), a pioneer of the design science itself.

The fundamentals of this thesis are derived on the base of the solution design process shown in

Figure 6 and described in more detail in the subsequent section (Aken, Berends, and Bij 2010).

Problem Problem .. ..
. . . Model Derivation Model Application
Identification Anaylsis

Figure 6 Simplified processual view on design methodology
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Problem identification

The first step of nearly every research related topic is its identification. Inspired by personal
experiences and observations of the author it became obvious that the traditional topic of
strategy implementation by project portfolios is indeed an actual problem. To set the
groundwork, informal conversations with employees of the RTO (detailed description in
chapter 4.2) were conducted, in order to understand scope and relevant core areas of the problem

itself.
Problem analysis

Next step, following depiction in Figure 6, is a detailed analysis of the problem identified. Basic
categories derived from the informal interviewed led to the overall research areas of strategic
management, portfolio management and project management. A first literature screen based on
the usage of library catalogues, search engines and citation indexes (e.g. Web of Science®) and
the “snowball” method (Aken, Berends, and Bij 2010, 150) set the basis for the three layers
strategy, portfolio and project. As these are vast fields in the management and business science

each layer was reduced to relevant subsections:

e Strategy -> formation and execution
e Portfolios -> structure, selection and management

e Project ->Development

Similar to the research design of case studies proposed by (Yin 2009), which highlights the
iterative process of such, a practical object of investigation was analysed to find the link and
build up practical relevance. Focal to this thesis are the notions of descriptive case study

elements to design the model (Yin 2009, 35f).

To get a detailed understanding of the practical side of the project, different data collection
sources were used. Interviews with different employees in different roles were conducted, as
well as an document analysis of formal and informal internal documents (Aken, Berends, and
Bij 2010, 135ff). These two methods deliver a good data basis, as they highlight insights from

individuals as well as from the general organisation (Yin 2009, 89).

The six formal interviews were conducted within two weeks (two Business Developer, two
Thematic Coordinators and two Heads of Center). Some of these interviewees participated also

in the informal conversations mentioned above. The interviews took around 1 hour each and

¢ www.webofknowledge.com
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required no preparation of the participants. The structure of the interviews was based on the
three categories derived by the literature review and extended by the categories “general

remarks”, “lifecycle” and “information-flow” (see annex I).

For each category a set of questions was prepared to guide the interviewee through, but it
crystallized that the chosen structure of the three layers led naturally from one category to
another. At the beginning of each interview a brief summary about the basic concept of the
thesis was given, to focus on relevant areas within the interview, with careful consideration not
to bias the interviewee. For all interviewees a pseudonym was created to assure confidentiality
and un-biased responses to the questions. Additionally, to the written summary of each

interview a voice record was taped.

Furthermore, the ISO certification of the RTO offers a variety of internal formalised
documentations on many aspects of the organisational business process. The guideline and
processes were divided in the following categories (excerpt of the relevant categories for this

thesis):

e Management
¢ Quality Management
e Value Creation

e Controlling

The analysis after the screening was, similar compared to the literature review, conducted with
respect to the three layers of strategy, portfolio and project. With the analysed set of data, the

model derivation was the next sequential step.
Model derivation

To design the model in this thesis the CIMO-logic proposition of Denyer et al. (2008) is
followed. CIMO describes relevant dimensions or elements, which constitute the needed
information to offer a specific solution (Denyer, Tranfield, and Aken 2008, 397). CIMO stands
for Context, Interventions, Mechanism, Outcome. In the following, all four elements will be

described shortly and set in context for this thesis:

e Context: In the first step, the context in which the problem is located must be narrowed
down and described. By definition, the context refers to the internal and external
environment, which summarises the influencing factors and entanglements between

them (Denyer, Tranfield, and Aken 2008). The development of a portfolio takes place
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within an organisation, with elements (the projects) that have direct links to the
external environment. A collection of projects is managed by a portfolio. This receives
the objectives through the strategy of the organisation.

e Interventions: are tangible and intangible tools a decision maker uses. In this context
they are understood as process related steering mechanisms (the Project Profiles) to
develop and improve a portfolio (chapter 5).

e Mechanisms: describe the changes started by the interventions. In this context
consciousness about overall strategic alignment and interrelatedness should be
changed.

e Outcome: the outcome is the result of the intervention. Ultimately the Project Profile
should reduce misalignment in project development, which means an increase in
efficiency with respect to effort usage. The validation of the outcome is out of scope
to this thesis as a longitudinal study to evaluate portfolio development as well as the

success would be required.

For each of the different steps presented in chapter 5, this preparation was a useful basis to
connect all layers with each other to derive the model. The elements mechanisms and outcome
are due to their nature out of scope of this thesis and object of future research. Nevertheless,

they were considered in the design process from a theoretical point of view.

The model basis is therefore derived from considerations related to the context set in connection
to the problem identification. Relevant focal points are additionally identified through the
expert interviews, which targeted “soft facts™ like experience about technology development,
behaviour of markets and its actors, evaluating ideas, implementing and selling innovations and
typical pitfalls in a research project. The dimensions created are derived from literature and
documentation analysis and set the groundwork for composing the portfolio. The overall
practical insights are derived from the following detailed description of the object of

investigation.

4.2 The case: A Research and Technology Organisation
The Austrian Institute of Technology GmbH (AIT) is Austria’s biggest RTO and conducts its

research on infrastructure topics with the following eight organisational units’:

e Center for Energy

e Center for Mobility Systems

7 https://www.ait.ac.at/en/about-the-ait [accessed on 05.06.2018]
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e (Center for Digital Safety & Security

e Center for Health & Bioresources

e Center for Low-Emission Transport

e Center for Vision, Automation & Control
e Center for Technology Experience

e Center for Innovation Systems & Policy

Overall ownership of the AIT is divided between two shareholders, namely the Republic of
Austria (50,46%) and the “Verein zur Férderung von Forschung und Innovation” (49,54%)
(Annual Report 2016). The “Verein zur Forderung von Forschung undd Innovation” is an

association of the Federation of Austrian Industries, which has around 4400 members®.

Primary mission objectives are the interconnection of basic research and industrial or applied
research, building up leading competences in infrastructural technologies and actively shaping
Austria’s innovative system’. Together with its subsidiaries the RTO employed 1073
employees (Full-time equivalent (FTE): 991,2) by the end of 2016 (Annual Report 2016). In
this master thesis one of its 8 organisational units is used exemplarily to derive practical insights

and to increase the practical relevance of the model derived in this thesis.

In the following, a detailed presentation of the Center for Digital Safety & Security is given, as
it is the object of investigation. The focus is set on the organisational structure, strategic
formation and implementation, working processes (project development, portfolio steering), as
well as relevant role descriptions (of the interviewees). These descriptions are relevant to
understand complexity of decision making processes properly, to show organisational

constraints and possible support of proposed solution model.
Center for Digital Safety & Security

The Center for Digital Safety & Security (in the following DSS) is one of the largest Center at
AIT regarding number of employees (around 150 full time equivalents) and number of actively
managed (on-going) projects (around 170) at AIT. It is therefore well suited, to be investigated
exemplarily to understand limitations and possibilities from a practical perspective. In the

following the organisational structure is introduced.

8 https://www.iv.at/en/federation-austrian-industries [accessed on 23.10.2018]
° https://www.ait.ac.at/en/about-the-ait/aits-role-in-the-austrian-and-european-innovation-system
[accessed on 05.06.2018]
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4.2.1 Organisational structure

The Center for Digital Safety & Security, shown in Figure 7, consists out of a lead unit, which
is the highest organisational unit within each Center at AIT and is led by the Head of Center
(HoC). Directly subordinated are the three Competence Units (CU), each managed by the
responsible Head of Competence Unit (HoCU), who function as line manager for their

respective employees. The three Competence Units are called:

e Information Management
e Security & Communication Technologies

e Sensing & Vision Solutions

Center of
Digital Safety &
Security

Security &
Communication
Technologies

Sensing &
Vision Solutions

e

Information
Managment

o 5 Dependable q Intelligent
Crisis & Disaster 0 a Physcial Layer New Sensor
Data Science Cyber Security Systms 5 Cameras & P
- - - S - — S

Figure 7 Organisational Chart of the Center for Digital Safety and Security

Competence Units are the organisational units which manage the different Research Fields (RF)
in which the areas of research and business activities are clustered. The seven Research Fields

are called:

e C(risis & Disaster Management

e Data Science

e Cyber Security

e Dependable Systems Engineering

e Physical Layer Security

e Intelligent Cameras & Video Analytics

e New Sensor Technologies
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Fields of activities vary vastly in each RF, but most of them engage actively in software and
hardware development, also effort is put in standardization activities or the creation of process-
oriented work flows. Each RF has an allocated Business Case, which serves as steering
instrument for transferring and exploiting research results in an industrial context and ensures

transparency from an accounting perspective (DSS Strategy 2018-2021 2017).

The objective of investigation is the Research Field as it is the organisational representation of
a project portfolio for a research area. The Key Performance Indicators (KPI), which are used
to evaluate and steer each of the seven portfolios are one pillar for the evaluation scheme and

helps to derive the Project Profile needed for steering a project portfolio.

Research is, by definition, highly risk related and expected output cannot be guaranteed. A
portfolio steers the development of one or more technologies or services from a development
perspective. Normally a portfolio is measured by financial KPIs (Cooper, Edgett, and
Kleinschmidt 2001). In the context of a RTO this would not make much sense, as Research
Fields are associated with high risk and the financial evaluation and management takes place at
the organisational level of the Competence Unit. This enables trade-off effects between
portfolios. More advanced portfolios are therefore able to absorb the losses generated by
immature portfolios (Annual Report 2016 2016). In the next subchapter, the way a portfolio is

composed will be described.

4.2.2 Different project types composing the portfolios

Having described the research-oriented perspective in the development of a portfolio it is
important to mention that each organisational level has its financial responsibilities. Value
creation is based on the development of research projects into assets, which are then adapted to
specific customer needs in follow up projects. All this project based research is accompanied
by lobbying efforts and stakeholder management in the areas of policy development on national
and international level, as well as in standardization bodies and in industry branches (Corporate
Strategy 2018-2021 2017). To close gaps in the technological development between funded
projects and contractual research, capital resources are used for independent development

efforts.

Typically, funded research projects are set up within the funding programmes of international
(e.g. the European Commission) or national (e.g. the FFG) entities. In each of the funded
projects various partners from industry, public, and research domains develop a project concept
or plan together and compete with this idea for funding resources. The projects objectives are

derived from the more or less specific call description provided by the funding organisation.
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This is an area of potential conflict, as many stakeholders of a project also have many different
strategic expectancies and perspectives on the different topics. Depending on the funding
program, success quotas of project proposals vary between 10% - 70%, which means, that in
some cases 90% of the effort spent on developing a proposal needs to be absorbed by other

project or by federal funds (DSS Strategy 2018-2021 2017).

In their development and in their execution quite different are contractual projects. Most of the
time the initiation of a contractual project takes some time and is developed with small projects
first, which check for example feasibility of a technological development. In contrast to the big
consortia of a funded project, contractual projects are mostly based on one customer, who has
a definite problem. Based on defined requirements and to be delivered to a specific point in
time such projects are customer oriented and are comparable to internal R&D projects of an

industrial firm.

An important type for independent development are internally funded projects (DSS Strategy
2018-2021 2017). To a certain degree they support work in funded projects, as the funding
quota reaches 100% seldomly. But more important is the further development of work
independently, to adapt technologies developed previously to changing conditions, or to

experiment with very conceptual ideas, where no market opportunities exist yet.

All these types of projects compose the portfolio managed in a RF. The composition itself is
managed by a value creation process, which is based on the Stage-Gate process described in
chapter 3.2 (Stage-Gate Process 2018). This value creation process is a framework and defines
the formal requirements for all stages of project development. The framework is designed in

such a way that specific adaptions by each Center can be implemented.

4.2.3 Process related work

The installed Stage-Gate process within the RTO offers sequential steps, which validate project
development from a formal perspective and guarantees the four-eyes principle for every project.
To understand the importance of this formalization, in the month of September 2018 over 170

projects were on-going!'?.

Formalization is referring to re-occurring steps of each project, like for instance the submission

of a proposal or an offer, the signing of contracts, and so on. In addition to this process the

10 Data derived from the internal project database in September 2018
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analysed Center has implemented an instance, which examines projects from a strategic

perspective.

This examination takes place at a management board meeting at which the idea or later on the
project plan is presented by the idea developer. This presentation is supported by a standardized
template indicating key components relevant for each stage of the development process. This
document (a PowerPoint presentation) is also a medium to communicate the project concept

internally.

If it passes the first Gate, resources are granted to further develop the idea to a full draft,
proposal or offer. The idea of the recursive process is now to re-approve the further
development in each stage. In a next step a decision is made if the presented project is going
into the execution phase. The final phase is divided into two parts. Shortly before the end of the
project, a gate is passed in which the expected results and final steps are discussed. In this way
corrections can still be implemented. Shortly after the official end of the project the last gate
must be passed, and a lesson learned presentation must be held. This overall process supports
strategic alignment and quality assurance of projects and increases information flow between

the management of all units.

The model developed in this thesis starts in the fuzzy front-end stage. It supports the closing of
the gap between a current portfolio and a target portfolio. This is achieved by directional
specifications that support both the idea generation and the first development steps of already

existing ideas.

4.2.4 Important roles supporting project development

As indicated in the sections above, the project development is a skilful process and needs lots
of information. In theory it seems quite plausible and simple to gather the information and to
inform management and vice versa, but it becomes clear that the sheer amount of different areas
and the vast number of projects pose some limitations to that. For this reason, dedicated roles

are put in place, to support scientific and business development.

For example, each Research Field has its own Thematic Coordinator (TC). A role, which is
fulfilled by a dedicated Senior Engineer or Senior Scientist. This role is given to experienced
employees to deepen scientific excellence within each topic internally and for representation
purposes externally. Also, to evaluate and support internal decisions on technological
development and ensure good connections and communication channels to peer organisations

and researcher within the domain (Role Description TC 2017).
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A second important role, which supports the transition of technologies to the market and helps
to capitalize on project results, but also support developing business models in early phases of
project development is the so-called business developer (Role Description BD 2017). This role
also focuses on customer relationship management and is responsible for the market positioning

of a RF.

The two roles described above were introduced to support the Head of Competence Unit
(HoCU) in various tasks. Typical tasks are for example resource planning and monitoring of
the development of the R&D work environment, as well as external oriented tasks like
stakeholder management and strategic project acquisition. For this thesis another duty is of
importance, namely the responsibilities of the development of the project portfolios within each

Competence Unit (CU) (Career profiles 2017).

4.2.5 Strategy formation and adaption

The basis for all portfolios within the Center is set in the strategic formation process, starting at
corporate and business level. For a 4-year period corporate and busniness strategies are
developed initially. In the following regular monitoring, evaluation and adaption takes place.
Within each year, four evaluation meetings are held to monitor progress and evaluate for
changes in industry, markets or areas of research. On a yearly basis technological roadmaps are

updated (MO1-Planning and Steering 2018). The next chapter presents the model in detail.
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5 Modelling Project Profiles — reverse the perspective

The introducing chapters of this thesis outline the very problems an organisation faces in
executing strategy, managing a portfolio and developing projects. Figure 8 shows a simplified
way of all entangled areas in chapter 3. This chapter elaborates the highlighted areas - the active

development of a project portfolio and the guided project development.

The model developed in this thesis wants to overcome limiting factors to the execution of
organisation’s strategic objectives. Also, the development of the portfolios and the strategic

alignment of projects should be supported as they are the mean to successfully execute strategy.

Formation of
corporate and
business
strategies

Change needed Implementation
in corporate of strategies
strategy & through project
business strategy portfolio

Development of the portfolio
based on the evaluation of
projects constituting it

Guided
project
development

Re-evaluation
of portfolio

Selection,
execution and
termination of

projects

Planing and
development of
single projects

Figure 8 Continuous formation and implementation of strategies across all layers

Overall the internal communication should be improved, business and corporate strategies
reflected and decision making supported. The model should be easy to use, understandable,
adaptable and flexible. Also, it must leave enough space for creative approaches to project

development, while it intends to guide the project development.

The design methodology consists out of four steps. The first one, problem identification is
presented in chapter 1 and 2. At the beginning of this chapter, a detailed problem analysis is
presented (step 2). Followed by step 3, the model derivation to guide project development. Step
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4, the application of the model is object to future research, as a validation of the model would

require a longitudinal study, which is out of scope to this thesis.

The guidance is realized using the derived Project Profiles. For strategic alignment the Project
Profiles are based on the corporate and business strategy. The Profiles are of qualitative nature
and are the interface between the development of the portfolio and the project development
process. They support the project managers in understanding focal areas of development and
therefore support the linkage between project and portfolio strategy in the early stage of project

development.

5.1 Problem analysis
This chapter presents and outlines the problems of the project portfolio management and its
connection to the project development. The Center presented in chapter 4.2 is the object of

investigation.
The strategic perspective

The problem of developing a project portfolio in this Center begins with its diverse areas of
research activities. Contributing to mega trends shaping future societies by and with Key
Enabling Technologies (KET) is a key objective of the Center’s and the RTO’s strategy. The
focus of pushing technologies to the markets and act mainly on business driven opportunities
increases the necessity to be on point when it comes to portfolio development (DSS Strategy

2018-2021 2017, 13).

High effort is needed to understand business opportunities. Also, good preparation and clear
communication between different teams and hierarchy levels within the organisation is essential
to link overall strategic objectives to all relevant levels from the portfolio over the project to
the individual. Overall objectives, like scientific excellence and the development of future
technologies are executed in different ways. As stated in the conducted interviews and derived
from personal observations, internal information sharing between employees is not always
ideal. The main reasons for this problem are the vast amount and the specificity of the

information as it was identified by two interviewees for their respective RF.

Flexibility is needed to adapt to changes in internal and external environments successfully
(Mintzberg 1994). The examined Center derives its strategy from the corporate and the business
level in pre-defined cycles. The overall framework is set for a period of 4 years and re-

evaluation takes place every 3 months (MO1-Planning and Steering 2018). Between these
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evaluations strategic decisions for projects can deviate from current strategy as changes are not

captured yet by the formalized strategy process.
The project portfolio perspective

The clustering of projects in portfolios enables the management of a RF. Based on detailed
analysis of industries, key partners and roadmaps for technology development, these fields of
research are identified as important to fulfil corporate strategy (DSS Strategy 2018-2021 2017,
13). The portfolios are evaluated with pre-defined SMART targets quantifying objectives
derived from corporate and business strategy (DSS Strategy 2018-2021 2017, 244f.).

The targets are the same for all portfolios and are listed in the following table. SMART refers
to the attributes performance indicators should exhibit. SMART stands for Specific,
Measurable, Achievable, Realistic and Time-related (Shahin and Mahbod 2007):

SMART Targets for the period of 2018-2021

Number of projects exceeding €100k

Number of patents granted

Number of publications

of which number of SCI publications

Number of completed co-supervised PhD theses

Number of Senior Scientist or Senior Research Engineer
Table 3 SMART Targets
Additionally to these targets roadmaps are used to summarize and plan the development of
technologies in each RF. Roadmaps are designed to better understand associated risk in the
areas of innovative research and assists long-term strategic planning and decision making
(Petrick and Echols 2004). It supports the identification of areas in which further development
of knowledge or technological development should be pursued (Barker and Smith 1995).

By this it helps balancing the project portfolio from a technological perspective, whereas the
SMART targets aim at improving the scientific excellence stated in the corporate strategy
(Corporate Strategy 2018-2021 2017, 7). Based on these targets the dimensions for the

framework for portfolio development are set.

As described in chapter 4.2, the financial evaluation of a project is according to the Centers
process done at a later stage of development. Of course, each project must consider financial

aspects and is evaluated accordingly, but this evaluation does not take place in the early stage
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of development pictured in Figure 4 Project life-cycle (simplified and based on Carbone and

Tippett (n.s.)).

A main problem is the amount of information to be processed by decision makers in such a
context. As stated, a Competence Unit covers several RFs and even though they are thematically
linked, each RF requires a deep understanding of the matter. Being up-to-date on technological
development, developments in policies and in research communities in several highly
specialized topics is very difficult. Therefore, high interdependencies occur between the project
managers, the TCs, BDs and HoCUs. Each has the specific role to fulfil, described in chapter
4.2.5 and the conducted interviews show that this interdependencies can lead to strategic
misalignment and different understandings or interpretations of the direction projects should be

developed to.

The bottom up approach to develop ideas for a portfolio causes some misalignments states an
interviewee. The tendency to focus on ideas and projects of personal preferences outweigh the
need of a certain strategic development for a portfolio. The project selection process extenuates
this effect but considering the number of ideas and projects developed regularly it is an

efficiency problem.

In addition, two interviewees observed that communication about the strategic development of
a portfolio is difficult. General alignment and focused development could improve the portfolio

much better.
The project perspective

As described previously, projects compose a portfolio. But where do the ideas come from? The
educational backgrounds of the employees and the hiring policy of the RTO concentrates on
finding scientific and engineering specialists in each research area. To find new ideas a bottom-
up approach is mostly in place, meaning that project ideas are derived from each individual
employee and not prescribed by the management. Creativity on an individual level is a major
driver, besides domain specific knowledge and other attributes, therefore the model proposed
needs to be understood as a supportive tool only, which helps to set direction (Sarooghi, Libaers,
and Burkemper 2015). Nevertheless, the scope of project development is a huge one. The aim
to derive long-term R&D cooperation from funded projects has major implications (DSS

Strategy 2018-2021 2017, 18).

The demands for the development process are various and range from selecting funding calls,

to resources, skills and infrastructure and their availability. Incorporated in the whole strategic
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management, SMART targets must be considered as well. Each of these problems can be
explored in detail and have different implications for the whole organisation. This conflict

should be decreased using project profiles, which give direction to these kinds of questions.

In summary, all problems derived from literature and practice are interrelated across all layers.
Flexibility and response time are important to stay competitive. Alignment, communication and
common understanding of strategic objectives and direction needs to be improved, while
creativity must not be limited by formalisation. Efficiency issues in developing ideas for the
portfolio needs to be addressed, too. The next chapter develops the model and presents the 4

steps for applying the Project Profiles.

5.2 Developing the model
The development of a portfolio is managed with the selection of fitting projects. Usually

financial metrics are used to base evaluation on and make decision-making transparent (Bordley

N

* Evaluation of the current portfolio under the four dimensions

* Planning target portfolio to identfy the gap

* Choose Guidance Profile to support idea development

N * Re-evaluation of portfolio if developed idea was accepted
Step 1 /

<K€K

Figure 9 Processual view on the application of Project Profiles
1998). The model presented in the following does not aim at evaluating or selecting projects

but to give guidance to the development of ideas at the fuzzy front-end stage.

In a first step the current portfolio is determined. The determination process uses a scorecard to
evaluate each project against strategic relevant dimensions and summarizes it into a portfolio
valuation. In a second step a target portfolio is defined. The target portfolio is based on the
strategic business objectives and threshold values. The dimensions and strategic objectives are

linked as both are derived from the formal strategy of a RF.

The gap between the current portfolio and the target portfolio will be closed with targeted
project development. Project development starts with an idea, mostly bottom up and mostly not

strategically aligned. The bottom up approach is an essential element of finding new ideas.
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Strategic alignment must be assisted, and the direction of development (to close the gap) must
be communicated. The gap of the portfolio can have different characteristics. Each possible
characteristic has a respective Project Profile to guide development. There are basically two
ways to close the gap. Either one or more Project Profiles are proposed, and a fitting idea is
searched for, or an already existing idea is developed in accordance to selected Project Profiles.

This also ensures the room for creativity needed to find innovative ideas.

The alignment of ideas is supported with Project Profiles based on dimensions derived from the
strategic orientation of the target portfolio itself. The Project Profiles are based on the project
types described in chapter 3 and set balance points at the early stage of project development.
This step refers to the first stage of project development, meaning that focal points of a project
are designed, questioned and analysed. These insights translated into the PowerPoint
presentation (s. chapter 4.2.4) to be extended to a full project plan and in the next step included
into the normal selection process presented in chapter 4.2.4. Two basic objectives are at the

centre of the model:

e Strategic alignment in the portfolio development process as early as possible

e (lear communication of the development plan to a targeted portfolio

Both objectives are based on the theoretical and practical observed problems described in the

previous chapters.

Addressing these issues, a portfolio first must be understood under relevant dimensions. To
classify the projects of a portfolio the following dimensions, introduced in chapter 3.2.1 are

identified as important to the development of a portfolio:

e Competence
e Technology
e Service

e (Cooperation

5.3 Relevant dimensions
In the following the reasons for selecting the dimensions and their relevance for the

development of the portfolio are explained.

5.3.1 Competence
From a strategic perspective, competence and the skilfulness of the employees is an important

aspect of human resource development. Targeting the excellence in every aspect of research it
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is also an important objective of the corporation (Corporate Strategy 2018-2021 2017).
Technological understanding, project management capabilities and leadership skills, among

others are developed in each project (Gemiinden, Lehner, and Kock 2018, 1541Y).

On the portfolio level, scientific excellence is implemented much more specific. Scientific
papers, books, and invited talks are metrics used to evaluate the portfolios. 90% of the
employees in the Center hold at least one academic degree of higher education. Further
professional training takes place in various fields, like project management, soft kills and
continuing education in the field of activity (DSS Strategy 2018-2021 2017). Development to
e.g. a Senior position (s. Table 3 SMART Targets) takes time and requires project management
experience and very good scientific or engineering skills. As it is difficult to base the long-term
development of employees on projects, planning and management of staffing is an important
aspect (Huemann, Keegan, and Turner 2007). Therefore, competence is chosen as one
dimension. First of all, it is a strategic objective on corporate level, second it is evaluated against

on the portfolio level and thirdly it is an important component of organisational development.

5.3.2 Technology

Through funded projects, trust and reputation is built, which capitalizes through contractual
research in later phases of technology development, as stated by an interviewee. This is an
important issues as no of-the-shelves product are offered, which makes selling of research
results especially hard, according to the interviewed BDs. Understanding customer’s needs is
crucial, as an interviewed manager indicates. Especially as marketing and sales activities are
not focal to the business activities of the Center, it is important to convince potential customers

from own competences and to present itself as solution provider.

Consequently, the main problem of a portfolio manager is the development of critical mass in
relevant technologies on the one side. On the other side the reputation of each RF and the
networking activities for cooperation are also very important. In summary, the business concept
is to develop a technology or services starting at a funded project together with relevant key
partners. The next step would be the exploitation with patents or licensing in contractual
projects. This development plan of each technology within a portfolio is based on roadmaps
defined on the business strategy level. Time of completion of a pre-defined TRL is decided
upon and monitored. The high relevance of technological success is the reason for choosing
this dimension. Most of the Center’s technologies are, in accordance with the corporate strategy,
dispensed around TRL level five. The roadmap planning aims for most technologies a TRL of

eight to nine at 2020 (DSS Strategy 2018-2021 2017).
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5.3.3 Service

Besides providing technology, services are a second way of value creation for the Center. Partly
building on technologies developed in the Center, partly building up specific knowledge for
consulting purposes this dimensions draws on the notion of co-creation of value between an
service provider and (external) project stakeholders or customers (Gronroos 2008). The
distinction between technology and service is made to better understand the focal point of the
respective direction for development. Similar to technology development, services can also be
developed in a staged process and similar activities are conducted during the process (Alam and
Perry 2002). The difference between them refers to their orientation. The service dimension is
more market oriented while the technology dimension is more research oriented (DSS Strategy

2018-2021 2017).

5.3.4 Cooperation

The idea to push technologies into the markets require some knowledge about the markets itself,
the competitors and collaborators, state-of-the-art technologies, potential developments,
respective industry standards, national and international policies and roadmap. Each
stakeholder, like NGOs, the public body or any industry player, has a different point of view
and represents different interests. To align better between all these actors strategic working
groups are built, overarching organisations (like e.g. the European Cyber Security
Organisation'') and societies are founded to develop a common understanding across national
borders and across different domains. This alignment and sharing helps understanding potential

customer and is also inherent how projects function (Gemiinden, Lehner, and Kock 2018).

These strategic partnerships require effort, preparation and need to be covered additionally to
the day-to-day business. Enhanced understanding of corporate and business strategy is essential
to form fruitful cooperation with respect to the own objectives. All interviewees highlighted the
importance of such networking activities for each portfolio and for the Center itself. The
importance across all hierarchically level and the strategic nature promote cooperation as a

suited dimension (Holtbriigge 2004).

5.4 Step 1: Evaluation of the current portfolio
To understand the current state of the portfolio, each project within a portfolio must be
categorized according to the four presented dimensions. The attributes introduced in chapter

3.3.2 are used to classify each project accordingly.

1 http://www.ecs-org.eu/about
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In the following a scorecard is presented to evaluate the current state of the portfolio as
illustrated in Figure 9 by analysing each project indiviudally. In accordance with the concept of
the Balanced Scorecard the derived scorecard helps identifying the positioning of the current
portfolio with respect to business strategy (Kaplan and Norton 1996). It is a suited instrument
for internal communication and supports alignment with strategic objectives (Busco and
Quattrone 2015). By using the scorecard, collaboration between employees is increased and
understanding of the project in terms of strategic fit enhanced (Niebecker, Eager, and Kubitza
2008). The deviations from the classic model are due to the different nature of a research

organisation, which has a strong technological focus as well as societal duties.

The maximum score for the four attributes know-how, collaboration, scope and uncertainty are
set equally at 15 points. The attribute complexity is attributed with a maximum score of seven
points, because its functions only as indicator how interrelated the portfolio is. It is not used for
development purposes later. However, due to the links in a multi-project setting this attribute is
reasonable to be used. In addition, in some portfolios it may make sense to give greater weight
to individual elements in the dimensions. Depending on the strategy, this will have to be

developed concretely for each portfolio. The above values were chosen for illustration purposes.

Each attribute is described in detail, broken down into its elements and provided with a target
value. Little adaptions are made for each step of the model, starting at presenting the scorecard
for the evaluation of the current portfolio. After scoring each element the percentage of each
attribute is calculated based on the total score per attribute. In a final step, the mean values for
each attribute are to be formed. In this way, the structure of the current portfolio is determined

and comparability between the portfolios is enabled.
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The project scorecard to determine current portfolio

Attribute Elements Maximum | Achieved | Overall percentage
Score (AS)
Technological 5
skills Y. AS know how elements * 100
. 15
Project-
Know-how 5
management % for the Dimension
skills “Competence”
Scientific skills 5
Access to new
5 3 AS coll. elements * 100
markets
15
Collaboration Financial 5
benefits % for the dimension
. . (13 t' 2
Strategic alliance 5 Cooperation
Degree of
ambition (TRL) S Y. AS scope elements * 100
15
Scope Contribution to s
patent % for the dimension “Scope”
Scientific output 5
External
requirements 2 Y. AS uncer. elements * 100
15
Uncertainty  Duration of .
selaiiion % for the dimension “Service”
Switching costs 5
Financial
3
Volume Y AS comp. elements * 100
. Staffing (Team- 7
Complexity 2
members)
0 .
Technology ) % for the interrelatedness
(Dependencies)

Table 4 Project scorecard to determine current portfolio
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5.4.1 Description: Know-How

Key element of the competence dimension is the development of personnel. Various elements
play a role in personnel development and not all can be included in the model (Gemiinden,
Lehner, and Kock 2018). Instead, key skills are derived from the strategy document of the
Center. For individual development within the career model experiences in project management
is needed (project management skills). The further the career progresses, the more expected it
is that a project manager can manage the requirements of a complex project (Career profiles

2017).

Most projects deal with technological developments in a narrower or broader sense and
therefore this element is considered, too (technological skills). This element indicates if the
requirements for the technological developments within a project are demanding compared to

day-to-day development activities.

A third important aspect are the scientific demands of a project (scientific skills). This element
evaluates the academic requirements that the project must meet by its key personnel. It
describes the requirements at the individual level for the key personnel in terms of the degree
of difficulty of the scientific work, of the desired publications, or how strong the knowledge

base is in the subject area.
Ranges and limitations

The derived elements have a notion of subjectivity. In order to overcome this issue not only the
project managers are entitled to score their projects but the whole management team relevant
for a portfolio of a RF (HoCu, BD, RF) should engage in the process upon. Additionally, this

fosters communication and expands knowledge about the ongoing projects.

The ranges for all elements goes from zero to five with only integer numbers allowed for

simplification reasons. The whole attribute can score a maximum of 15 points.

5.4.2 Description: Collaboration

Cooperation with partners is a wide dimension with several implications. It can be based on
both, new and existing partnerships, and many performance criteria can be examined. The most
relevant identified, based on the strategic objectives of the investigated Center, are the learning
effects (Holtbriigge 2004). These elements focus on the quality and benefits of a partnership
manifested in a project. In many projects not only one partner but many are included, as it is
typically the case in funded projects. To simplify the evaluation of the elements only the most

relevant partner in a project is addressed by this measure.
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Ranges and limitations

Learning is defined by Holtbriigge (2004) as access to new markets and technologies and
financial benefits as cash flow or profit. For the examined RTO latter measures are not suitable,
instead the internal customer relationship management tool offers the possibility to analyse
revenues realized with a specific partner over past collaborations instead. By calculating an
average revenue per identified partner, a benchmark for analysis is set. On a range from zero to
five a potential classification, in dependence on the overall revenue structure, could look like
this. If the current revenue in the project is over -30% of the average it is scored with one, over
-20% with two and so on, ending with over +30% higher than average scores with the maximum

score of five.

As in the business canvas of the strategy document relevant markets and technologies are
identified, these are used for each RF as set point to analyse if the partnership opened the way
to substantially new markets/technologies (score of five) down to zero, which is the score for
no immediate notable effects. Since time and external circumstances always play a role in the

development of new markets, this element should be viewed with caution.

5.4.3 Description: Scope

The RTO's mission is to close the gap between applied research and basic research. Therefore,
most of the technologies in the portfolios are at TRLs between five and seven. The objective up
to the end of the strategy period is to further develop most of the technologies at levels eight to
nine (DSS Strategy 2018-2021 2017). Generally, the attribute refers to capabilities from a
technological perspective (degree of technological ambition). The scientific results as an
indicator, i.e. papers, books, conferences, etc., are also taken into account (scientific output).
They are derived from the SMART targets in the strategy document of the Center (2017). The
third element concerns patents (contribution to patent), which are regarded as a suitable measure

for technological capabilities (Coombs and Bierly 2006).

The following table presents the definition used to derive the TRLs for the strategic roadmaps

of the Center (European Commission 2014)

TRL 1 | Basic principles observed

TRL 2 | Technology concept formulated

TRL 3 | Experimental proof of concept
TRL 4 | Technology validated in lab
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TRL 5 | Technology validated in relevant environment (industrially relevant environment

in the case of KET)

TRL 6 | Technology demonstrated in relevant environment (industrially relevant

environment in the case of KET)

TRL 7 | System prototype demonstration in operational environment

TRL 8 | System complete and qualified

TRL 9 | Actual system proven in operational environment (competitive manufacturing in

the case of KET)

Table 5 TRL level (European Commission, 2014)

Ranges and limitations

The TRL element aims to reflect the ambitions of development effort in a project. Thus, if either
a major technological leap to a higher TRL level is planned, or if the requirements are very
high, this is to be evaluated with a score of five. If, on the other hand, adaptations or incremental
steps are the goal of the project, this should be rated with zero points. Accordingly, all (integer)

numbers in-between should be selected relative to these two boundaries set.

The contribution or even the development to a patent is not always predictable or plannable,
but nevertheless the impact of the project on the technological components can be clarified by
this element. If the goal is a patent, a score of five is awarded. In integer gradations, a three is
evaluated for contributions to a patent idea and a zero in the case that there is no objective for
it. This is a measure difficult to objectify, but as ongoing projects are evaluated and experiences

with this measure are made, a plausible value should be derivable for each project.

More predictable and much easier to measure is the scientific output. For each RF there are
different benchmarks, so e.g. in the research area of cryptography highly ranked conferences
have more scientific relevance than journals. Here, a plausible average value must be derived
as baseline by orientate on the past publications rankings of the entire RF, so that outliers in
e.g. publications do not overstress the scoring. Five points are awarded for publications or
lectures in the course of the project for highly ranked journals or conferences. A low score,
down to zero, is given for low ranked publications in relevance to the derived average

publication score.
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5.4.4 Description: Uncertainty

The attribute uncertainty deals with the customer perspective and thus the strategic goal of
acting as a service provider. The element of external requirements refers to potential
uncertainties that may arise due to unexpected customer requests (Shenhar et al. 2002). This

ensures that potential development risks in the portfolio are identified.

The second element concerns the aspect of the duration of service relations. This is an indirect
indicator of trust, that has built up over a longer period of time. Trust is an important driver for

successful service-oriented business relations (Coulter and Coulter 2002).

A third element is the switching costs, which describe how strongly a partner is bound from a

financial perspective if he wishes to change service providers (Coulter and Coulter 2002).
Ranges and limitations

If requirements are already well defined or no special developments are expected in the course
of the project, or if the project is already well advanced, the element “external requirements” is
to be evaluated with five points. Three points are given for calculable and assessable

uncertainties regarding external requirements, and zero points indicates high uncertainty.

Trust is built with each customer individually, therefore in the case of several customers in a
project it is necessary to identify the most relevant one. Once this is done, it is determined by
the duration of the relationship from five for long, down to three for average up to one for newly
established relationships. Determining the average duration of partnerships in RF can be
difficult as this is a measure not recorded by the Center. Exemplarily the duration of
partnerships with key customers could be used as a reference as more information about these

relations are known.

Switching costs are based on estimations of market prices for similar services. Since the Center
often offers very specialized services, estimates are a sufficient basis as comparable products
seldomly exist. Average values would make little sense in this case, so the development costs
for a similar service in relation to the costs of continuation of the service for another year are
may be a good indicator. Graduations start again at +30% above the average, for which five
points are awarded. For +20%, four points are granted, ranging down to zero if switching costs

are lower than 30%.
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5.4.5 Description: Complexity
To capture the interrelations to other projects in simple matter three elements are defined: the

financial volume, staffing and technological interdependencies.

The financial volume must be based on each RF individually. To derive a baseline, all projects
of a portfolio are ranked by the revenue starting by the lowest. Then quartiles are set to divide
the projects into reasonable sets. By doing so, financial impact from a revenue perspective is
considered. A high value is the target as one of the SMART targets evaluates big projects (DSS
Strategy 2018-2021 2017).

The number of team members (key personnel) indicates how labour intense a project is and
strong it limits the overall personnel capacities. Key personnel of ongoing projects are defined
in the authorised project plan. To set a baseline for a portfolio the average number of team

members per project is used.

The third element is difficult to evaluate as it refers to the interrelation of technologies used and
developed within the project. The element is twofold. One side concerns the using of
technologies (of any nature) developed or used by other projects. The other side are the projects

which should be based on the developed technology.
Ranges and limitations

The element “Financial Volume” consists of three integers, where one represents the first
quartile and three the third quartile. The danger of setting up too many projects with high
financial volume exhibit the risk of overworking the budget, nevertheless experience has shown
that the acquisition of high volume project is difficult and therefore it is more likely that the

range of this metric will be narrow.

The team size within a project indicates complexity from a managerial point of view and also
offers a basic understanding of resource intensity of each project. The score ranges from one
for below average, to two equal to average and three above average. It can make sense to make
teams bigger or smaller, this element should give in first line a basic feeling about the

composition of the single projects.

As already indicate, this element is hard to evaluate. It should demonstrate how the project is
embedded in the overall technological environment, without going too much into detail. Internal
discussion should provide a common understanding under which circumstances a project

creates strong interdependencies (score of three), medium (score of two) or low to none
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interdependencies (one). To control the risk and keep dependencies manageable not too many

high scoring projects should be in a portfolio.

5.4.6 Calculating the current profile
The last activity in step 1 is the summation of all projects in a portfolio. This means that the
evaluation described above must also be made for all current on-going projects. If this is done,

the summary follows, which is illustrated in the following table.

Competence Technology Service Cooperation ‘ Complexity
Y % of compt. Y. % of tech. Y % of service > % of coop. ‘ Y % of comx.
# of projects # of projects # of projects # of projects # of projects
Dimension Dimension Dimension Dimension ‘ Interrelation
Table 6 Evaluation of current portfolio

For each dimension the sum of the percentages derived from all scorecards is calculated and
divided by the number of all ongoing projects within the portfolio. The result shows an
overview about the strengths and development potentials of the portfolio. The percentages
reflect the respective points in the strategic dimensions and thus enable an estimate to be made

for the creation of the target portfolio in step 2.

5.5 Step 2: Defining the target portfolio

The four dimensions derived from the strategy documents define the basic portfolio
composition apart from financial aspects. As now the portfolio is understood in its current
composition, future development must be considered. The current portfolio evaluated in step 1
shows the critical mass a topic has in each of the four dimensions. Further strategic development

can be therefore planned alongside these dimensions and in comparison, to other portfolios.

Figure 7 in chapter 4.2.2 shows the composition of each Competence Unit. As a reminder, each
CU consists of at least two RF and thus at least two portfolios. Since the owners of the RF are
the Heads of the Competence Units, they must develop at least two portfolios. Step 1
Determines the composition of the dimensions for each portfolio. This offers the possibility to
develop a target portfolio on the basis of a comparison between the portfolios, or to develop

one individually on the basis of concrete objectives.

These strategic decisions upon the direction and the future development should be made by the
HoCU as portfolio owner with support of the respective TCs and BDs of the topic. First step of
deriving the fitting Project Profile is the identification of dimensions which should be further

developed. The following table shows an example for illustration purposes.
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Competence Technology Service Cooperation ‘ Complexity

51% 60% 75% 82% ‘ 65%

Table 7 Representation of the current portfolio (example) derived from step 1

The decision-makers now have a success score of the portfolio based on which they can plan
the next steps. Criteria for the focus or the development of the portfolio should be the targets
and the roadmaps of the strategy document, as well as current developments. This guarantees
on the one hand the fulfilment of targets and on the other hand the adaptation and flexibly to a

changing environment.

Furthermore, benchmarks can be set depending on strategic objectives, which must not be
undercut by the dimensions. In the exemplary case, 75% was defined as a threshold. If a
dimension falls below this value, countermeasures must be taken. In the other cases, the

possibility of further development is optional.

If, like in the example, a portfolio has developed strongly in the direction of cooperation, but
current technological developments are lagging behind the plan of the roadmap, this must be
countered. A target portfolio could look like this. The concentration on selected dimensions
subsequently leads to a strengthening of it within the portfolio, as new key projects are added

to the portfolio after successful project development.

Competence Technology Service Cooperation ‘ Complexity

175% 175% 75% 82% ‘ 65%

Table 8 Representation of the target portfolio (example)

To set the objectives for developing to the targeted portfolio on a quarterly basis, could make
sense, but like the model, it would first have to be validated. Basically, over a period of 3-4
months, enough project ideas would be developed to substantially change a portfolio’s
dimension in its composition. It is important to note that the specifications in this model refer
exclusively to the development of an idea in the early stage. As a result, the idea will have to
pass through the official development process (Stage Gate process) in the same way as all other
projects. It is possible that it will not be continued during this development process and will

therefore never influence the portfolio.

In step 2, the dimensions to be further developed were identified based on the structure of the
portfolio, the strategy and the current developments. Step 3 describes how this is done using

the project profiles.
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5.6 Step 3: Selecting the Project Profiles
When selecting the profiles, two levels must be considered. The first is that of the dimensions
decided on step 2, the second concerns the basic type of project to be targeted. To recall the

basic project types and their main characteristics an overview is provided with the following

Table 9.

Project types
Breakthrough projects Derivative project
e Radical innovation ¢ Incremental innovation
e High technological development e Low technological development
e High uncertainty e Short-term oriented
Partnership projects Platform projects
e Long-term orientation e Medium complexity
e Medium to high complexity e Medium technological development
e Medium to high risk * Medium uncertainty

Table 9 Overview of project types
In the next subchapter the selection of the approach to find the fitting Project Profile is described

in detail. The chapter following are dedicated to the Project Profiles of each dimension.

5.6.1 Selection process of Project Profiles

Each dimension has its own relevant profiles differing in their focus. Not all project types are
relevant for each dimension and within each project type not all the previously defined attributes
are necessarily addressed. The following table shows an overview of the assignment of suitable

project types within each of the dimensions.

Dimension
Cooperation Technology Competence Service
Type
Breakthrough - X X -
Derivative - X X X
Partnership X X - X
Platform X X X -

Table 10 Overview of project types within each dimension
Not all project types are so relevant that a separate profile is formed for a dimension. Within

each dimension there are focus profiles and so the decision maker has the choice to develop a
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specific dimension with the help of a profile from this dimension or to choose a profile with a

focus from a second dimension. A concrete example illustrates the choice.

In the example, the technology and the competence dimension are to be strengthened. There are
now several choices depending on the objectives. For example, one of the Technology Profiles
can be chosen with an additional focus on competence. The choice is between breakthrough,
derivative and platform. Decision maker should consider the implications of the types when
deciding upon, as a breakthrough project has a different risk profile and expectancy than a
derivative project as described in 3.3.3. The alternative is to select a profile with a technological
focus from the Competence Profiles pool. The choice is between the Derivative and the
Platform Profile. Finally, this decision must be related to the circumstances of the situation.
External contingencies play an important role in the choice of the project and could not be
included in this model. Additional information, which was not collected via the model, supports

the identification of the suitable profiles.

In the following, all Project Profiles are defined, which are passed on from the portfolio owner
(HoCU) to the project manager for ideas and project development. They contain
recommendations for action, questions or instructions that help to develop an idea or a project
according to the selected focus. The structure of the profiles is identical for all of them. First,
the profile is described in general and an overview shows the profiles and the focal points. Then
follows the individual profile description with derivation that justify the choice for each. All

tasks, advices or stimulating questions are shown in a table.

5.6.2 The Technology Profiles
In order to be able to develop along the technology dimension several profiles exist which
support a focused development to the target portfolio. As technological development is one of

the main tasks of the Center, therefore four Profiles are relevant.

Dimension
Cooperation Technology Competence Service
Profile
Breakthrough - X X X
Derivative - X - X
Partnership X - X X
Platform - X X -

Table 11 Technology Profiles
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The table above shows if which dimensions are represented in each Project Profile and thus

supports the selection of the corresponding Profiles additionally.
Technological Breakthrough Profile

The main attribute for a technological breakthrough profile is the scope as it is referring to the
technological development itself. Secondly the internal uncertainty and the level of skill from

the know-how attribute are very relevant to develop innovative technology further.

Guidance Tool: Technological Breakthrough Profile

Relevant Guiding questions

dimensions

What kind of skill set is expected to be needed for the technological
Competence development? Derive a checklist of key skills needed.
(Know-how) Are these skills in some form available within the organisation? Get the
commitment of key personnel for further developing the project plan.
At which TRL level does the project development plan aims at? Draft
roughly how the development process should look like and what elements
Technology need to be considered for the next step.
(Scope) What differences to alternative technologies should the technology offer?

Prepare a short review of technologies with similar functions (Pros/Cons).

What insights/information are needed to define needed requirements and
functionalities? Make plausible why/how certain requirements and
functionalities should be developed/derived (e.g. by short interviews,
Service )
market studies, etc.).
(Uncertainty) . ‘
How likely are unexpected customer wishes and how can they be
encountered? Use stakeholder contacts to get initial feedback from

external source (value centric).

Technological Derivative Profile

Derivative projects are aimed at manageable developments that can be assessed in terms of risk.
In most cases, end customers have already been defined for them, or even preparatory talks are

in progress. Since they are not large projects, they must be clearly defined in scope and
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complexity, so these two attributes are decisive for this profile. Uncertainties occur above all

when expectations and results are not clearly defined.

Guidance Tool: Technological Derivative Profile

Relevant Guiding questions

dimensions

How feasible are the specifications and requirements? Set up a
prioritisation list and the likelihood of their feasibility.

Complexity How many elements are unknow/undefined at the moment? Make a list
of key-elements and rank them according to their influence on project
costs and success
Does the incremental development enhance overall functionality and is it

Technology usable outside the use-cases of this project?

(Scope) Is the method/system/product in use still relevant enough to be further
developed? List pros and cons for further functionality development.
Prevent back and forth with customers and partners through a clear

Service development plan that is also accepted by the customer.

(Uncertainty) How likely are unexpected customer wishes and how can they be

encountered? Let the customer develop a short user story.

Technological Partnership Profile

Partnership for technological development can be of great importance as different expertise are
joined in a project and all partners profit from the common effort. Especially industry partners
like to team up with research division if reputation and available expertise is high. Therefore,
the focal attributes for the Technological Partnership Profile are collaboration, know-how and
uncertainty. Collaboration helps identifying fitting partners for intended development. Know-
how focuses in this case again on the identification of needed skills and their internal and
external availability. Uncertainty refers in this Profile to set a common understanding of the

partnership, expectancies and potential conflicts.
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Guidance Tool: Technological Partnership Profile

Relevant Guiding questions

dimensions

What kind of skill set is expected to be needed for the technological
Competence development? Derive a checklist of key skills needed.
(Know-how) Are these skills in some form available within the organisation? Get the
commitment of key personnel for further developing the project plan.
What kind of partner will be needed for successful project completion?

Set up checklist with resources, skills, etc. needed from outside the

Cooperation o
organisation.

(Collaboration) . _ _ _ R
What kind of supplier are to be worked with? Estimate a preliminary
list of potential suppliers (OEM, first tier, second tier, ...)

How well are expectancies at the development internally understood?
Prioritize a first draft of technological requirements from an internal
Service perspective.
(Uncertainty) How are potential conflicts with project partners in developing

objectives mitigated? Derive basic alternative objectives to be able to

negotiate properly.

Technological Platform Project Profile

The Platform Project Profile is the most flexible of the four Technological Profiles and is
moderate in its characteristics. It aims at setting up a solid technological development project.
The long-term perspective and the careful planning and management behind a platform sets a
focal point to the attribute of know-how, as highly skilled personnel are needed. For long
development cycles it is important to define a clear scope in order not to get lost in the many

requirements. Of course, this can be adjusted during the project.
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Guidance tool: Technological Platform Project Profile

Relevant Guiding questions

dimensions

Define needed key personnel for the project management tasks and for the
Competence technological development task. If in each category no senior level employee
(Know- is included explain how to compensate for this.
how) Are these skills in some form available within the organisation? Get the
commitment of key personnel for further developing the project plan
On what basis is the development of the platform planned? State the required
basic technologies (soft-, hardware, etc.)
Reason the usage of the used technology under aspects like state of the art,
Technology  lifecycles, reliability, security...Provide a short overview.
(Scope) At which TRL level does the development aims at in the short- medium and
long run? And what should be achieved within the scope of the project?
What difference to alternative technologies should the developed technology

offer?

5.6.3 The Service Profiles

The service dimension exhibits other characteristics as the technology dimension, as described
earlier. Relationships are vital to service provision and trust is an important issue, sometimes
even more than the product itself (Coulter and Coulter 2002). This means that the customer
focus is essential to each project. The fitting project types, based on the definitions in chapter
3.3, are therefore the partnership related project and the derivative project type. The latter is,

contrary to its short to midterm focus included, as it fosters customer- or market-oriented

adaptions.
a a . ' a
Dimension
Cooperation Technology Competence Service

Profile

Derivative X X - X

Partnership X - X X
Table 12 Service Profiles
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Service oriented Derivative Profile

As the incremental development is focal to this project type, the idea to reach for the quick win
is promoted with this Profile. The focus on existing customer relations acknowledges the
relationship related perspective needed by service providers. Attributes chosen to define this
profile are therefore uncertainty, scope and collaboration. Identification of potential synergies

and foreseeing planning are important.

Guidance tool: Service oriented Derivative Project Profile

Relevant Guiding questions

dimensions

Identify customers and partners with strong relationships to the relevant
Cooperation RF.
(Collaboration) Identify similarities in service offerings to other partners and within
other projects to detect synergy effects.
Technology Limit the potential adaptation needed by clustering services based on
(Scope) previous partner selection.
What possible problems can arise and how can they be mitigated with
respect to limiting scope and complexity? Derive a basic risk mitigation
Service plan.
(Uncertainty) How likely are unexpected customer wishes and how can they be
encountered? Develop preventive strategies to manage customer

requirements.

Service oriented Partnership Profile

As the building of long-term relationships is vital for successful development to a service
provider it is important to understand the interrelatedness to the customer. Cooperation know-
how, collaboration and uncertainty are three attributes including the perspective on the
customer and are therefore the building blocks for the Partnership Profile in the service

dimension.
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Guidance tool: Service oriented Partnership Profile

Relevant Guiding questions

dimensions

What are the key elements defining the service provision? Set
Competence

parameters to understand trust, satisfaction and cooperation with the
(Know-how)

customer.

Define some basic methodologies to include customer into the service

creation (trust building and value creation)

Cooperation . _ ' .
What specific focus on customer relationship management is needed for
(Collaboration) . . . '
this project? List the most important elements (Contact,
communication, reporting, ...)
What measures can be taken to moderate expected service quality?'?
Service )
(e.g. agreements, presentations,)
(Uncertainty)

How can the perceived service quality be enhanced to satisfy customer?

5.6.4 The Competence Profiles

The Competence Profiles are used to set focal points on human resource development and on
scientific related output. This dimension is more inward oriented considering these “secondary”
project objectives. “Secondary” because naturally a project is not solely done because of human
resource developments as they still need to be financed and project partners or customer still
expect profitable output. In staffing such a project different types of employees can be

considered in the relevant project types.

Dimension
Cooperation Technology Competence Service
Profile
Breakthrough X - X -
Derivative - X X -
Platform X X X -

Table 13 Competence Profiles

12 Reimann et al. (2008) refers to cultural backgrounds of customers. Different background cause different level
of expectations and lead to diverse perceptions of service quality.
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Competence Breakthrough Profile

As breakthrough projects are considered risky and complex in their inherent nature this project
type is suited to support an engineer or scientist to gather experience for the senior level. The
requirements for the senior level are, among others, experience in managing complex research
projects, therefore complexity is an attribute of the profile. Collaboration is chosen to underline
the importance of stakeholder management and the required social skill set, as also acquisition
activities are expected for experienced project managers. As competence should be developed
the skills to be developed within the project should be pre-defined and therefore know-how is

a focal point as will.

Guidance tool: Competence Breakthrough Profile

Relevant Guiding questions

dimensions

What type of skill should be further developed within the project? List
and describe the main areas of development (e.g. Programming, chip

Competence design, project management, etc.)

(Know-how) How can progress in the defined skills be determined and how can it be
supported by the institute? List KPIs do measure progress and list
supportive measures like trainings, supervision, etc.

Make sure to be part of a scientific relevant publications within this
project. Define one or two topics to publish about.

Make sure be involved in the exploitation process. Use supportive

Complexity
organisational functions (BD) to derive a solid business plan.
Try to build up or derive (potential) patents from the project. Propose
some ideas how to do it.
Ensure that the project has a significant number of partners. Prepare a
Cooperation list of potentials and alternatives.

(Collaboration) = Ensure that relevant partner or customer for the RF are committed to the

project. Identify relevant and important partners.

Competence Derivative Profile

Before becoming a senior, first the junior level must be passed. Every engineer and scientist

with few work experiences needs to start somewhere. The derivative project is due to its limited
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scope in content, risk and innovative ambition an entry point for the development of young
personnel. Know-How is an important attribute, again. Complexity references the required
competences for a junior to gather in projects and scope ensures the right focal point of the

project.

Guidance tool: Competence Derivative Profile

Relevant Guiding questions

dimensions

What type of skill should be further developed within the project? List and
describe the main areas of development (e.g. Programming, chip design,

Competence project management, etc.)

(Know-how) How can progress in the defined skills be determined and how can it be
supported by the institute? List KPIs do measure progress and list
supportive measures like trainings, supervision, etc.

Supervision of trainee or master students is important. Establish contact to

a university to find candidates.

Complexity
Identify conferences or fairs (national/international) to present the
product/technology of the project.
Limit the development of the product/technology/service to a reasonable
Technology ) ) - )
s ) scope and identify relevant value propositions. Use methods like the
cope

business canvas, SWOT analysis or similar.

Competence Platform Profile

The Platform Profile has the goal to build up competences in terms of content and is less focused
on individual knowledge carriers than that the RF develops in this direction. The attribute know-
how supports the focus on exactly which skills should be involved, collaboration refers to
internal team structures so that as many people as possible benefit from the newly built
competencies. The scope defines on the one hand the planned manifestation and on the other

hand the formation of consciousness over the time horizon.
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Guidance tool: Competence Platform Profile

Relevant Guiding questions

dimensions

To build up the new area of competence list the necessary skill sets
available and missing in the RF. Define links to existing knowledge and

Competence competences within the RF.

(Know-how) What type of skill set should be further developed within the project?
List and describe the main areas of development (e.g. Programming,
chip design, project management, etc.)

Understand the team better. Cluster skills set of key personnel and

support teams to find the fitting team structure for building up new

Cooperation
competences.

(Collaboration)
Derive basic knowledge sharing mechanism and linkages which help to
spread new learned capabilities across the RF.
Narrow the new area of competence down. Not everything must be
achieved in one project.

Technology . : :

s ) Set up a basic plan for developing the new area, which goes beyond the

cope

project scope. Try to include other projects into this roadmap of

knowledge development.

5.6.5 The Cooperation Profiles

Cooperation and competition take place at the same time, especially in the area of R&D. Key
characteristic of cooperation is the mutual gain of benefits by joining forces. If the focus is on
the development of a relationship or the creation of strategic policies, the partnership project is
the right type to use. Considering more technological or service-oriented cooperation, the
platform project type suites good, as it covers the range from radical to incremental
development. In the early phase of development of cooperative projects, it is important to
understand own strengths and weaknesses and to be aware of the gains aimed at by cooperating

with partners.
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Dimension
Cooperation Technology Competence Service
Profile
Partnership X - - X
Platform X X X -

Table 14 Cooperation Profiles

Cooperation Partnership Profile

In pure partnership projects trust is key and building relationships and alliances are focal.

Different elements need to be considered to hinder exploitation by dishonest partners.

Collaboration and complexity are two attributes helping to better understand interrelatedness of

such partnerships and how to choose the right partners. Occurring uncertainties in project

objectives and responsibilities can stress a potentially fruitful cooperation. This attribute helps

to develop mitigation plans to avoid such impediments

Guidance tool: Cooperation Partnership Profile

Relevant

dimensions

Guiding questions

Complexity

Cooperation

(Collaboration)

Service

(Uncertainty)

How can long-term relationship be ensured? Derive measures to tie up
the relations.

Amount and content of shared information, resources and knowledge
must be pre-defined

Ensure flexibility of RF to act freely in the field of activity. Make sure
no legal obligations minimize competition in the respective research
fields

Which internal contributor may be needed for the planned development
and why?

How are potential asymmetries in information and knowledge sharing
prevented? Draft sharing mechanisms and communication procedures
Shape the boundaries of interrelatedness. Define criteria which
separates contribution and ownership clearly.

Set up a basic concept for defining and punishing hostile or negative

behaviour of partners.
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Cooperation Platform Profile

The range covered by this profile needs to take collaboration, scope and uncertainty as the
relevant focal points for project development into consideration. As cooperation requires
collaboration this attribute points at choosing fitting partner form a technological or service
perspective. Also, the aim is to find complementary partners in terms of knowledge and skills.
To identify these, the know-how attribute helps to identify needed requirements. As the
Platform Profile exhibits a development notion, it is important to understand internally the

scope and expected developments of such a cooperation project.

Guidance tool: Cooperation Platform Profile

Relevant Guiding questions

dimensions

What contributions (technology, service, knowledge) are expected from
Competence _ _

the external partner and why? Make a comparison and explain the
(Know-how) o

reasons for joining forces.

Derive a list of potential partners who can provide the expected
Cooperation contribution.
(Collaboration)  Create a reasonable number of criteria to base the decision of partner

choice on. Prioritize under aspects of trust, achievability of project goals

How does the cooperation fits into the strategic roadmap of the

Technology technology/service? Describe shortly
(Scope) How are IPR’s considered in the mutual development of a service or a
technology.

5.6.6 Application of the Profiles
The large number of Profiles makes it possible for the decision maker to influence several
elements at the same time. In the fictitious example from Step 1 and Step 2, the dimensions

competence and technology were identified to develop the portfolio.

Since the portfolio currently has weak technological development, a Technological
Breakthrough Profile would be advisable. Since this is a big project and has high requirements,
it would make sense to use the opportunity to prepare an engineer for development on the senior
level and to apply him to the development of the project. The Breakthrough Profile of the

competence dimension would help to support this.
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As project development in this Center is supported by a PowerPoint template, basic properties
of a project are defined in this document, like resource planning, timelines, responsibilities, etc.
The presented Project Profiles should help in guiding the process from the idea to the project
and offers initial advice that in its form is not formalized. In the later stage of project

development this basic notions must be defined in detail and translated into a project plan.

Additionally, it would improve the internal understanding of future developments. Also, these

profiles are easy to adapt to sudden changes in internal or external environments.

By choosing these two Profiles, the two desired dimensions are already increasingly promoted
in a very early phase of project development. Over the course of time, the portfolio will then
strengthen these two focal points. However, to ensure that it does not run uncontrolled in the

other direction, the evaluation periods will be dealt with in the next chapter.

5.7 Step 4: Lifecycles of evaluation

Portfolio development is an ongoing process and with the help of the Profiles described in the
previous chapter alignment on focal development areas should be supported. The remaining
open questions regarding timing of evaluation and usage of the model are answered in the

following. Figure 10 shows the overall steps and the point in time of execution:

Initial portfolio Setting directions Project Re-assesment of
analysis for development development portfolio
* Use of the * Based on the +» Ongoing and * Quarterly the

extensive current based on the portfolio is re-
attribute list to portfolio communicated evaluated to
determine several Profiles. ensure
balance poins directions are Developed actuality of
« Date: once set and projects are evaluation
Profiles are included in the basis
chosen portfolio « Date: quarterly
« Date: overview
regualary * Date: regulary
— —— ——

\—T—/

Figure 10 Lifecycle of evaluation

Points in time - evaluation

Starting point is an initial analysis of the portfolio based on the dimension derived from strategic
objectives. This analysis provides a basic overview about the state of the portfolio from a
development perspective, not from a financial perspective. The comparison between the current
portfolio and the target portfolio makes it possible to address gaps more precisely and to set up

some directions for the next projects by choosing fitting Project Profiles.
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Usually each RF has a weekly Jour Fixe (JF) to discuss executed and upcoming work, problems,
issues and future developments. This is considered a good opportunity to present several focal

points of development and the relevant Profiles to them to the employees.

This process would ensure increased communication about strategic alignment and enhances
the understanding of the development of the portfolios itself. At the same time enough
flexibility is granted to ensure the creativity needed for innovative idea development, as
employees are not bound to a template. As the Profile are an additional tool to the overall

development process the idea being develop enters the process as before.
Evaluation of the project

The Stage Gate process ensures the consideration of all relevant project aspects before the
execution begins, while the Project Profiles ensure a focus on the anticipated direction from the

beginning.

Now that ideas have been found and/or developed under the specifications of the profiles, this
construct is passed on to the official development process. The classic project criteria such as
costs, revenues and capacity planning are developed. If the idea is then finally implemented,
this is the appropriate time to re-evaluate the project, as in step 1. From this it can be seen
whether the desired focal points were achieved and whether these were also able to assert

themselves at the decision points of the Stage Gate process.
Re-evaluating the portfolio

The interviewed TCs and BDs state that project output and objectives can change even if the
project is already on-going. Therefore, regular re-evaluation of the portfolio is needed as well.
As stated in chapter 4.2.6, the strategic process stipulates quarterly discussion about
developments of each Center and its respective fields of activity. These discussions are a fitting
date to re-examine the portfolio under the dimensions relevant to fulfil strategic objectives and
to prepare needed report documents. In addition, it may be useful to re-evaluate at certain times.
The end of large projects often leaves gaps and changes the focus of the portfolio. Perceptions

and external circumstances also change, which can lead to a new analysis.
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6 Conclusion

The three identified levels of strategy, portfolio and project created a framework in this work
that enables targeted portfolio development to be implemented in the idea phase of a Stage Gate
process. The model takes into account the necessary flexibility required by the concept of
emergent strategies (Mintzberg and Waters 1985). It also addresses one of the limiting factors
that makes strategic alignment more difficult, namely internal communication. (Kaiser, El
Arbi, and Ahlemann 2015). It should help project managers and decision makers to better
identify what type of project is needed and how it must be developed to fit into the overall

direction intended for the portfolio.

The identification of the relevant layers and their restriction to the important subcategories took
place through an extensive literature search. Key results refer to problems that occur in the

respective layer during portfolio development.

For the strategy layer these are for example the difficulties in implementing the strategy, as well

as the internal communication of organisational goals (Meskendahl 2010).

The implementation of the goals takes place on the next level, that of the portfolio. The
development of the portfolio is process-driven and reacts dynamically and agilely to changes
in the external and internal environment (Cooper and Sommer 2016). Although decisions in
this process are based on formal criteria, they are often influenced by gut feelings (Martinsuo
2013). One of the reasons for this is that the connections between projects cause complex
interactions through mutual dependencies. At the portfolio level, the dimensions that are
decisive for strategic development were also derived. Based on the strategy documents of the
examined RTO, the dimensions strategy, competence, cooperation and service were derived
(DSS Strategy 2018-2021 2017). The focus of the analysis in this paper is on the fuzzy front
end of the early stage of the development process, which can be a cause of strategic

misalignment.

At this point ideas are collected and developed into projects, therefore the third layer deals with
the entity project itself. Attributes were identified from the dimensions and in this way the
connection between the three layers was established from a strategic perspective. With the help
of the attributes and dimensions, the portfolio evaluation and the identification of the gap

between actual and target state of the portfolio takes place via the projects.
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The attributes describing the concerned projects are based on academic insights and are used to
derive general characteristics that define a project. The selection of them was completed under
the notion to focus on developing the dimensions and not to holistically determine a project.

They are used to evaluate the portfolio and to set focal points within the Project Profiles.

The project types constituting the Project Profiles are also based on scientific research results,
which identified most common project types. As each dimension has other focal areas not all
types fit for the four dimensions. Each project type and the according attributes propose
questions or tasks for the development of an idea to a project. This guidance supports the overall
project development and ensures by referencing to the respective dimensions the right direction

of development.

In summary, the developed model offers the possibility for both decision makers and project
developers to jointly advance the development process from the perspective of the portfolio.

Communication and strategic orientation are the focus. Awareness raising is also promoted.

Limitations

One of the key objectives of the model is to be easy to use and to fit in the already implemented
development procedures and processes. The inherent danger of this objective is that the model
can be too simplistic. The initial portfolio analysis shows some simplification of the complex
interrelatedness of projects in a multi-project setting, an issue worth exploring and developing

in a more detailed way.

Also, the fact that the model does not address the project development itself holistically limits
its use in other cases, as it needs to be adapted. This model fits the existing Stage-Gate process
and the additionally implemented procedures of the examined Center. For general validity

further research must be conducted.

An important issue not addressed in this thesis are the factors surrounding project development
and portfolio management. Organisational structure, governance structures and their impact on
portfolio and project success and therefore also the development are relevant areas to be

investigated in future research.

Outlook

Next step would include a proper application of the model in various sample portfolios over a
longer period, to measure the development effects of the proposed Project Profiles. A validation

of the relevant dimensions is also necessary to widen the scientific groundwork of the model.
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Portfolio management is a growing topic of interest in the academic world, as well as in the
practical. Linkage and execution of strategy is an extensive field of research and is of growing
importance in environments facing high pace developments and high uncertainties. So, methods
to execute and communicate intended strategic development plans in a fast and simple matter,
without oversimplifying interrelatedness and external contingencies are needed, not only in the

field of research & development.
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Annex I — Interview guidelines

Keywords for impulse Sub -
Category Questions
setting Category
What does the implementation of
Strategic ) ) Strategy cycle -> renewal at annual )
corporate and business strategies look . o | Implementation
Implementation ike? level -> implementation in the portfolio
ike?
How important are both strategies for
project implementation? How is the )
) ) ) ) Alignment
strategic orientation reflected in the
project development?
Project . .
How does Project Selection take place? o ) )
Portfolio ) Individually, as partner, as coordinator | Selection
(outside the Stage-Gate process)
Management
How are the criteria for project selection | e.g. Call, Market Pull, Idea, Technology | Evaluation
defined? Push Criteria
How are focal points set? Both in the ) ) .
) ) ) technical, skills, chances of success Clustering
portfolio and in project development
development, maintenance, change, or
Project ) ) ) o
Which project types do you think are | research for individuals and for external
Development & ) o Profiles
most relevant? projects:  derivative, platform and
Evaluation
breakthrough
o Internal specifications, own
Where do these priorities come from? ) ) Profiles
considerations
Strategy,  Relationship,  Situation,
Product/service, Project
) o implementation, technical performance, )
Which success criteria are relevant? ) . ) ) o Evaluation
client satisfaction, project functionality;
PM; suppliers commercial success;
learning
Which activities are relevant?
How does the exchange of information ) )
Information . o Board meetings, informal .
on strategic priorities or similar for new o ] ) Learning
flow ) communication, medium (mail, etc.)
projects take place?
At what times and what contents are
analysed or discussed about projects )
. . Learning
from a strategic and a portfolio
perspective?
How much does defined output in
Lifecycle projects change over the course of the Timeline

project?



General

remarks

In which phases do these changes

generally occur?

How is project success evaluated?

Potential for improvement

intern/extern (Stakeholder -> technical
requirements met, in time in budget in
scope,

Open question

Timeline

Developments



Annex II — Abstract English

The implementation of strategic goals through portfolio development is a challenge for research
institutions, as they operate in an uncertain and volatile environment. They are supported in this
by development processes such as the Stage Gate Process, which collects and evaluates ideas
and develops them into projects over various stages. The goal is to identify the best ideas and
to maintain the strategic orientation of a portfolio in this development process. To support this
strategic development process as early as possible, a model is developed in this thesis. This
model enables the evaluation of a portfolio based on dimensions that are derived from a
formalized strategy. The comparison with a target portfolio allows the derivation of necessary
measures to improve the portfolio. These measures are introduced with the help of Project
Profiles during project development. The project profiles contain useful activities, questions
and suggestions that contribute to the desired development direction. On the one hand, this
increases the understanding of the strategic orientation of a portfolio within an organization.
On the other hand, the development of each project starts in accordance with the strategy in the
early stage of the fuzzy front end. The leading character of the Profiles supports the desired
focal points in a portfolio without limiting the required creativity of the idea development in

the initial phase.



Annex III — Abstract German

Die Umsetzung von strategischen Zielen durch Portfolioentwicklung ist eine besondere
Herausforderung fiir Forschungseinrichtungen, da sich in einer unsicheren und volatilen
Umwelt bewegen. Unterstiitzung finden sie dabei durch Entwicklungsprozesse, wie den Stage
Gate Prozess, die Ideen sammeln, bewerten und iiber verschieden Phasen hinweg zu Projekten
entwickeln. Das Ziel dabei ist es die besten Ideen zu identifizieren. Zusétzlich soll wéhrend der
Projektentwicklung die strategische Ausrichtung eines Portfolios beibehalten werden. Um
diesen strategischen Entwicklungsprozess so friih wie moglich zu unterstiitzen wird in dieser
Arbeit ein Modell entwickelt. Dieses Modell ermoglicht die Evaluierung eines Portfolios an
Hand von Dimensionen, die auf einer formalisierten strategischen Ausrichtung basieren. Der
Abgleich mit einem Zielportfolio ldsst notwendige MafBnahmen ableiten, um das Portfolio zu
verbessern. Diese Mallnahmen werden mit der Hilfe von Projekt Profilen bei der
Projektentwicklung eingeleitet. Die Projekt Profile beinhalten niitzliche Aktivitéten,
Fragestellungen und Vorschlige die zur gewlinschten Entwicklungsrichtung beitragen.
Dadurch wird einerseits das Verstidndnis iiber die strategische Ausrichtung eines Portfolios
innerhalb einer Organisation erhoht, andererseits wird die Entwicklung eines jeden Projektes
bereits in der frilhen Anfangsphase strategieckonform umgesetzt. Der leitende Charakter der
Profile unterstiitzt die angestrebten Schwerpunkte in einem Portfolio dabei, ohne die bendtigte

Kreativitit der Ideenentwicklung in der Anfangsphase zu stark einzuschranken.
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