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Abstract 
Urban Mobility Systems is a high-technology start-up organisation with clean-tech as a core 

business and develops electrification solutions for all sorts of vehicles. Due to the enthusiasm 

of the CEO/CTO and the high demand for innovative electric solutions from customers, many 

innovation projects are accepted and implemented without an innovation project structure and 

project management.  

 This study, therefore, aims to explore how innovation project portfolio management 

could be designed and implemented, through a diagnostic case study, within Urban Mobility 

Systems. Because of the emergence and associated restrictions of COVID-19 virus, this 

research has been carried out from home. As a result, data collection was hampered and only 

interviews and literature studies have been carried out.  

 The results of this research showed that innovation project portfolio management is 

currently not present within Urban Mobility Systems. The innovation strategy of the 

organisation is not defined. There is little to no structure in the innovation project process and 

no criteria are used for contracting projects. Given the small size of the organisation, 

communication relies on informal contacts but is hampered due to the lack of documents and 

clearly defined roles such as a project manager role.  

 To optimally design and implement innovation project portfolio management for high-

tech start-up organisations like UMS, it is recommended to define the organizational strategy, 

set up innovation project selection criteria, create a project process structure with reliable 

documentation that contributes to the internal communication, and appoint a project manager 

role.  

Keywords: radical and incremental innovation, innovation process, innovation project 

portfolio management 
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1. Introduction 

This chapter will give an introduction to the research topic and provide insight into the 

empirical and conceptual relevance of this study.  

1.1 Introduction to the research topic  
Given today’s market expectations, the pace of structural change, and global competitive 

pressures, innovation is an important issue for organisations (Nagji & Tuff, 2012). Industrial 

organisations operate in a very dynamic and competitive environment (Kharat & Najk, 2018). 

Therefore, according to Nagji and Tuff (2012), organisations should be clear about their 

innovative ambition. An innovation portfolio should be constructed that produces the highest 

overall return and is in keeping with its risk appetite. Unfortunately, not all projects and 

products turn into successes. As stated by Cooper (1990), 63 percent of managers find project 

success rates disappointing or unacceptably low. The low success rates are caused by the 

inability of organisations to use internal resources effectively for new product growth 

(Cooper, 1990). Moreover, innovations need a proper project plan to ensure a successful end 

product with efficient use of internal resources. In the absence of such a project plan, too 

many projects could be active at once, which results in an overcommitment of resources and 

too much time spent on dealing with short-term pressures (Wheelwright & Clark, 1992).  

 Project portfolio management (PPM) is a tool to manage a group of projects, current 

or proposed, in a coordinated way (LaBrosse, 2010). Innovation project portfolio management 

(IPPM) is an addition to PPM and provides tools, procedures, and methods that managers can 

use to optimally allocate resources among a portfolio of innovation projects and manage these 

to contribute to the successfulness of end products and the overall success of the organisation 

(Kharat & Najk, 2018).  
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Organisations are facing challenges to try and find ways of managing innovation 

projects. Urban Mobility Systems (UMS) is one of such organisations which faces the 

challenge of managing their innovation project portfolio. UMS, founded in 2016, can still be 

qualified as a start-up organisation in the high-tech industry and is specialised in the 

electrification of all sorts of vehicles. The organisation currently employs 31 employees. The 

current product assortment consists of three types of products. These are the electric, zero-

emission vehicles: Mission, Vision, Zolution, and recently the small excavator Knikmops. 

These products are a result of the first innovations of UMS and created a foundation for a 

technological basis. But, in order to realise UMS’ ambition and sustainable growth, 

innovation is needed in technology, business processes, and the market. This means 

innovation in its broadest sense. Furthermore, there are ‘high-quality solutions’, that can  be 

seen as special engineer-to-order/innovate-to-order projects, which can be one-off or in time 

an addition to the product assortment, so a first of series. Thus, the organisation is focused on 

the electrification of vehicles, but with broader applications leading to new innovation 

projects and challenges. UMS is a high-tech start-up organisation and has no defined primary 

process and operations management yet. Processes and the usage of knowledge and skills 

have not yet been formalised, this also applies to the innovation process. Each customer order, 

in UMS’s view, requires some form of innovation. So, the primary process coincides with the 

innovation process and the organisation views its customer portfolio as their innovation 

project portfolio.  

UMS is a dynamic organisation that continuously deals with radical and incremental 

innovation. Radical innovation has led to the products Mission, Vision and Zolution and 

incremental innovation to the Knikmops. Additionally, the first large excavator Doosan can 

best be classified as an innovation project. Follow-up orders for lighter or even more heavy 

excavators can then best be classified as engineer-to-order projects. Due to strong 
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entrepreneurship, many market opportunities, and the organisation’s strong belief in its 

technical capabilities, the organisation accepts many projects without a clear and distinct link 

to an informal existing strategy and without assessment of required resources. Moreover, it is 

often the case with start-up organisations, like UMS, that many different projects and ideas 

are conceived and enter the innovation pipeline, which is the path an innovation project takes 

from initiation to completion (Saladis, 2011). Some of these projects are labelled by UMS as 

innovation project, while according to theory and also in reality they are engineer-to-order 

projects. Consequently, the organisation ends up with an overload of innovation projects. This 

then results in a lower output of innovation projects, higher lead times, and wasted resources. 

Hence, it is important for the growth of high-tech start-up organisations that the acceptance, 

implementation, and completion of innovation projects are well managed.   

For this reason, IPPM could contribute to the efficient and effective progress of the 

innovation projects of UMS to eventually prevent failing projects that do not provide value to 

the organisation and overcommitting internal and external resources.  

IPPM has been researched in this thesis through a diagnostic study, in the context of 

the high-tech start-up organisation UMS. Diagnostic research offers the possibility to 

investigate an issue, in this case, IPPM in high-tech start-up organisations, by using existing 

knowledge to issue advice (Christis & Fruytier, 2013).  

IPPM is a company-wide concept and is linked to the strategy of an organisation. It 

suggests that decision making in dynamic times, regarding new projects, needs to be quick 

and reliable. Cooper (1990) states that IPPM is typically poorly handled. This is also indicated 

by the research of Moustafaev (2011), who indicates that the absence of IPPM means a lack 

of strategic fit criteria for project selection, no cancelling of projects, and weak go/kill 

decisions. These elements will have an increasingly negative impact on long-term business 
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continuity. Therefore it is essential that IPPM is properly implemented and managed in high-

tech start-up organisations.  

1.2 Research objective and research question 
This research aimed to investigate how IPPM could contribute to the innovation projects of 

the organisation UMS. Therefore the described problem in Chapter 1 has resulted in the 

following research question: How to design and implement IPPM for UMS to contribute to 

their innovation projects? 

Three sub-questions have been formulated to answer the aforementioned research 

question. The main function of sub-questions is to provide guidance (Verschuren & 

Doorewaard, 2015). The sub-questions are divided according to the functional and formal 

requirements by Verschuren and Doorewaard (2015) in theoretical, empirical, and analytical 

questions.  

1. What is known in current literature about IPPM theory in high-tech start-up 

organisations? 

a. How is IPPM defined in this research and what are the features of IPPM? 

2. What features of IPPM (based on sub-question one) are present in the current situation 

of UMS?  

3. How could IPPM, based on insights from theory and UMS practice, be designed and 

implemented to contribute to the success of innovation projects of UMS? 

The structure of this research is 

indicated in the research model. This 

research model is shown in Figure 1.  

 

Figure 1. Research model 
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1.3 Theoretical and practical relevance 
Nowadays, organisations are expected to operate in and respond to a continuously changing 

and evolving business environment. Therefore, it is essential that organisations innovate and 

strategically manage their innovation project portfolio. The main goal of the outcome of this 

research is to provide advice and recommendations to UMS regarding IPPM.  

 A study by Martinsuo (2013) indicates that many organisations, like UMS, struggle 

with effectively and efficiently performing IPPM and aligning it to the strategy and goals. 

This struggle is mainly related to resource sharing across projects as well as constant change 

in the innovation project portfolio. Moreover, the study shows that managers give inadequate 

attention to IPPM activities and work with multiple projects at the same time, which is also 

the case for UMS, resulting in an innovation ‘tunnel’ rather than an innovation ‘funnel’ with 

lower output and longer lead-times. Reasons for this could be the lack of awareness of 

practice (i.e. what managers do) and the context (i.e. the unique conditions in which the 

innovation project portfolio is being managed) (Martinsuo, 2013). Therefore, the outcome of 

this research contributes to the practical deployment of IPPM in high-tech start-up 

organisations and provides tools for successfully designing, implementing, and managing 

IPPM in a dynamic environment.  

Next to a practical contribution, innovation-related theories, such as IPPM argue that 

its implementation contributes to the success of innovation projects of organisations. Much 

attention is paid in scientific literature to IPPM and its function and contribution in large(r) 

corporations, but not much research on IPPM in start-up organisations especially in the high-

tech industry can be found. The study by Martinsuo (2013) provides a review of empirical 

research literature regarding IPPM in practice and the context of large(r) corporations. IPPM 

in start-up organisations has thus been understudied. Furthermore, outcomes of this research 

and future research suggestions are focused on how IPPM should be structured, managed, and 
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implemented in a day-to-day context of start-up organisations to ensure the success of projects 

in a dynamic environment (Martinsuo, 2013). This corresponds to the aim of the research 

conducted within UMS and, therefore, contributes to the academic literature regarding IPPM. 

Moreover, this study contributes to the research by Lekkerkerk (2012) who recommended to 

investigate more diverse organisations and describe their innovation and organisational 

structures and innovation performance to explore the different ways of the division of labour 

and coordination in innovation.   

1.4 Research outline  
This master thesis is divided into six chapters. Chapter 1 provides an overview of the problem 

statement, research questions, and the relevance of this research. Chapter 2 defines the 

theoretical relevance of the problem at hand. Chapter 3 addresses the methodological choices 

which are used to conduct this study. This chapter elaborates on the research strategy, data 

collection methods, data analysis techniques, the assessment criteria for qualitative research, 

and research ethics. After that, the results and analysis of the research will be discussed in 

Chapter 4. The results are followed by the conclusion in Chapter 5. This chapter provides an 

answer to the research question. Finally, in Chapter 6 a discussion of the research is given 

which shows the managerial and scientific contribution of this research, its limitations with 

suggestions for future research, and a reflection on the research process. References and 

appendices follow.  
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2. Theoretical background 

This chapter provides an answer to the first sub-question addressed in the introduction: What 

is known in current literature about IPPM theory in high-tech start-up organisations? 

The chapter starts with a short introduction to high-tech start-up organisations. 

Thereafter, an introduction is given on types of innovation and the different phases of 

innovation. Elaboration on these topics contributes to this research because innovation is an 

integrated part of IPPM. Innovation will be linked to IPPM, by displaying the definition, 

elements, and practical models for innovative organisations. The chapter ends with a 

concluding conceptual model of this research.  

2.1 High-tech start-up organisations  
Technology is constantly developing and improving. Because of this, the business 

environment and business models undergo rapid and continuous change. This forces 

organisations to act flexibly and adapt to the changing environment. Changes in the business 

environment have caused the appearance of new progressive enterprises: start-up 

organisations. Organisational life-cycles of high-technology start-up organisations are related 

to the development, including resources, size and structure, financing, and building a network 

(Sekliuckiene, Vaitkiene, & Vainauskiene, 2018).  

Academic literature provides various definitions for start-up organisations. Most 

definitions involve terms such as ‘early-stages’ (relating to the phase in the organisational 

life-cycle), ‘ideas’, and ‘growth’. According to Salamzadeh and Kawamorita Kesim (2015), a 

start-up organisation is a new organisation that is committed to exist. These organisations are 

mostly formed based on brilliant ideas and have the ambition to succeed. Freeman and Engel 

(2007) add that start-ups have liabilities of newness and smallness, so they fail at higher rates 

than older and larger corporations. However, a start-up organisation possesses the advantage 
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of rapid decision-making and agility (Tidd & Bessant, 2013). Opportunities for start-up 

organisations are realised when they decide to act upon them by deploying resources and 

investments in the pursuit of perceived opportunities (Shane & Venkatarama, 2000). Projects 

in start-up organisations are often based on their strategy and vision and are deployed in the 

target market. The commercialisation of new innovative products is carried out in uncertain 

operating conditions (Rancic Moogk, 2012). Resources are often limited in the quest to 

commercialize innovations. Consequently, resources must be used efficiently. The value of 

innovative products and the organisation’s growth potential are tested by introducing a 

standard or minimum viable product to the market.  

Besides the rise of start-up organisations, it is important for the current world economy 

that there are strong and dynamic high-technology organisations as they largely influence the 

potential for competitiveness, but also have a positive effect on the surroundings (e.g. level of 

science) (Zakrzewska-Bielawska, 2015). The high-

technology sector requires continuous innovation, and 

research and development (R&D) to rapidly respond 

to changes in the environment. This also corresponds 

to the characteristics of a start-up organisation. 

According to research performed in 3407 German 

start-up organisations by Grimpe, Murmann, and 

Sofka (n.d.), 30 percent of start-up organisations 

operate in high-technology manufacturing sectors. 

Zakrzewska-Bielawska (2015) states that the 

characteristics of high-technology organisations are 

related to high financial expenses for R&D, creativity, 
Figure 2. Characteristics of a high technology company 
(Zakrzewska-Bielawska, 2010, p. 97) 
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flexibility, fast processes, and partnership relations with other organisations (an overview of 

the characteristics is shown in  Figure 2).  

2.1.1 Concluding remarks regarding high-tech start-up organisations 

High-tech start-up organisations are based on new ideas and struggle for existence under 

uncertain circumstances. Due to liabilities of newness and smallness, failures are high. 

However, they possess advantages of, for example, fast decision-making and agility over 

large(r) corporations. It takes continuous innovation and R&D to respond to changes in the 

environment and succeed in the industry. High-tech start-up organisations are characterised by 

creativity, flexibility, fast processes, and partnerships. This also matches the organisational 

characteristics and context of UMS. Therefore, these properties are used in this study.  

2.2 Innovation  

2.2.1 Innovation defined 

Why are new opportunities not always taken by existing industries? And why do large(r) 

organisations not take them all? The innovation process in large(r) corporations has features in 

common with start-up organisations. The managerial and structural advantages that established 

corporations have could be the basis of their disadvantages as well. Innovation requires 

resources to be mobile and incentives to be aligned to enhance the speed of the innovation 

process in uncertain circumstances. As organisations grow, mature, and develop, their 

innovation process slows down. This shows that success could lead to innovative friction. 

Therefore, it is important to manage innovation projects and processes efficiently and 

effectively and allows for unexpected changes and opportunities.  

Zakrzewska-Bielawska (2015) states that every high-technology organisation can be 

marked as an innovative organisation that is based on knowledge and the use of modern 

technology. This sector requires organisations to continuously innovate and make large R&D 
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investments. A central element in strategies of start-up organisations in the high-technology 

sector is to launch innovative products onto the market (Wiklund & Shepherd, 2003).  

Over the past years, much research has been done in the field of innovation. The 

expression “innovate or die” has been a popular and accepted phrase in the business 

environment. Moreover, innovation has become an important source of competitive advantage 

for organisations and is a concept that can be perceived in many different ways.  

In 1934, Schumpeter defined innovation as the introduction of  “… new combinations 

of new or existing knowledge, resources, equipment, new methods of production, the opening 

of new markets, the conquest of new sources of supply, and the carrying out of new 

organisations” (Schumpeter, 1934). It is the process through which new ideas are generated 

and put into practice. After this emergence and definition of innovation, Drucker (1985) 

defined in the 1980s innovation as:  

“Innovation is the specific tool of entrepreneurs, the means by which they exploit change 

as an opportunity for a different business or a different service. It is capable of being 

presented as a discipline, capable of being learned, capable of being practiced. 

Entrepreneurs need to search purposefully for the sources of innovation, the changes 

and their symptoms that indicate opportunities for successful innovation. And they need 

to know and to apply the principles of successful innovation” (Drucker, 1985, p. 19).  

Hence, innovation can be viewed as an integral part of large transformations in the 

current business economy. The pressure on organisations is increasing from both inside and 

outside to innovate processes, products, and services (Ringberg, Reihlen, & Rydén, 2019). 

Opportunities and new products are seen as the application of innovation. UMS wins contracts 

by selling innovative products. They describe innovation as the development of new techniques, 

products, and services that are commercially exploited in the high-technology sector. This 
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definition corresponds to the definitions by Schumpeter (1934) and Drucker (1985).  

Innovation in the context of this research has been viewed in its broadest sense, by 

drawing the aforementioned definitions together and considering the various types of 

innovation.  

2.2.2 Radical and incremental innovation  

Going deeper into the concept of innovation, Elfring and Hulsink (2007) distinguish two types 

of innovation: radical innovation and incremental innovation. Radical innovations are 

associated with exploration, while incremental innovations have to do with exploitation.  

 The concept of exploration and exploitation is popular in different studies on innovation 

(Li, Vanhaverbeke, & Schoenmakers, 2008). Li et al. (2008) argue that the concept of 

exploration is concerned with searching for and discovering innovations, taking risks, 

experimenting. Exploration is thus variation seeking and experimentation oriented. Moreover, 

Baum, Li, and Usher (2000) also state that exploration involves planned experimentation and 

learning through processes of coordinated variation. On the other hand, exploitation includes 

concepts such as efficiency, selection, and refinement. Hence, exploitation is efficiency-

oriented (Li et al., 2008). Baum et al. (2000), add that exploitation also refers to learning 

through refinement and selection of existing routines. Both concepts exploration and 

exploitation, require different processes, structures, strategies, and capabilities. A lot of research 

has been done in the field of radical and incremental innovation, and thus on exploration and 

exploitation. Li et al. (2008) argue in their review on exploration and exploitation that the 

interpretation of the concept of exploration and exploitation is not consistent and ambiguous. 

Therefore, they created a framework that reconciles the different perspectives. This framework 

is shown in Figure 3 and involves three domains, with a focus on the first two domains.  
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First, the ‘function domain’ (spatial) defines exploration and exploitation according to 

specific value chain functions. Science, technology, and product-market knowledge correspond 

to the sequence along an organisation’s value chain (Li et al., 2008). Science is necessary to 

conduct research for present business and incremental or radical innovation. Besides, 

technology contributes to the experimental and exploratory capacity of the organisation. Also, 

good product-market knowledge supports a successful launch of innovations. The three 

functions are in early stages comparatively exploratory that provide input for the next function 

to exploit (Li et al., 2008). 

Second, the ‘knowledge domain’ (temporal) defines exploration and exploitation 

according to the relative distance between new- and existing knowledge of an organisation (Li 

et al., 2008). Existing knowledge could contribute to the core business of an organisation and 

the incremental innovations to be made. Also, new organisational knowledge is necessary to 

create radical ideas for future growth.   

 

Figure 3. An integrated framework for studying exploration and exploitation from different perspectives (Li et al., 2008, p. 

119) 
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This framework leads the innovation process to an incremental or a radical innovative outcome.  

2.2.3 The innovation process 

Narrowing down to the innovation 

process, Tidd and Bessant (2013) provide 

a guideline on how to manage incremental 

(steady-state) and radical (discontinuous) 

innovation. This guideline is integrated 

into a simplified model of the innovation 

process (see Figure 4) and consists of four different phases: search, select, implement, and 

capture.  

The ‘search’ phase relates to the opportunities for innovation, which involve the 

innovation sources and building and sustaining a rich network to enable open innovation 

projects. Then, the ‘select’ phase involves innovation decision making under uncertain 

circumstances and building an innovation project plan. These first two stages are often 

performed at a strategic level of the organisation. Thereafter, the innovation plan should be 

implemented, in the ‘implement’ phase, by creating new products and services or creating new 

ventures by open innovation and collaboration. Finally, it is important to ensure that 

organisations can capture value from the efforts at innovation, this is done in the ‘capture’ 

phase. These last two phases are often performed at the operational level.  

The framework by Tidd and Bessant (2013) has been chosen for this research because 

it has both strategic and operational interfaces and takes into account all aspects of the 

innovation process.  

Figure 4. A simplified model of the innovation process (Tidd & Bessant, 
2013, p. 47) 
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2.2.4 Standard and Engineer-to-Order innovation projects 

As already mentioned before, innovation projects have acquired relevance in the high-

technology industry. The innovativeness of organisations is important for competitive 

advantage. To create competitive advantage, it is required that the manufacturing systems 

become more flexible to guarantee the shortest lead-times (e.g. time-to-market) and gain market 

share (e.g. time-to-volume). Also, the focus of management should be on the integration of 

manufacturing and innovation cycles (Caron & Fiore, 1995). If this is not integrated properly, 

rework and delays could occur. According to Caron and Fiore (1995), there are three different 

manufacturing systems: make-to-stock (MtS), make-to-order (MtO)/configure-to-order (CtO), 

and engineer-to-order (EtO). These manufacturing systems are based on a logistic and supply 

chain perspective. The link between innovation and these systems is that MtS projects are not 

innovative in itself, but are based on earlier innovations. The products for MtS projects are more 

mature and volume is higher. Within high-tech start-up organisations, like UMS, you do not 

often see MtS type of projects. On the other hand, first of series products are EtO projects and, 

if they require innovation, will be incremental innovations. These types of projects are aimed 

at becoming series of products for potential future customers.  

The first system, MtS, means that the organisation starts producing even though there is no 

order placed by customers. The second system starts producing after the organisation receives 

an order. Semi-finished products are assembled and configured according to customer 

requirements, which is more of a repetitive pattern than continuous innovation. This system is 

used by UMS for its Mission, Vision, and Zolution products. The last system, EtO, is concerned 

with (re)engineering a product after the order is placed and before production. The EtO projects 

are often time-limited and multifunctional projects which are related to different organisational 

departments (e.g. R&D, engineering, procurement, and manufacturing) (Caron & Fiore, 1995). 

The EtO projects, based on customer orders, within UMS should be seen as a combination of 
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EtO with an innovation subproject. According to Lekkerkerk (2012), more complex systems, 

or in this case a system that is not yet fully designed, require innovative solutions to be 

developed for one or a few modules of the system because a customer asks for something that 

exceeds the known and proven system performance in terms of power, safety, speed, reliability, 

or accuracy. This leads to an organisationally relevant distinction from EtO in innovation 

subprojects. In addition to using existing previously engineered solutions, every project 

presents a new problem/issue for UMS. Thus, every EtO customer based project within UMS 

consists of an innovative part (or subproject) since it is either new to the market, consists of 

new technologies, or is new to the organisation. This innovative subproject could be ‘one-off’, 

but preferably has potential for other projects in the future or will earn itself back in follow-up 

orders for that specific type of electrified solution or vehicle that will be an addition to the 

product portfolio (first of series).   

2.2.5 Factors influencing innovation management  

To generate successful innovation outcomes, the process must be properly managed. Different 

factors are influencing the way innovation is managed. One of the important factors is size. 

Tidd and Bessant (2013) argue that smaller organisations possess different advantages and 

disadvantages, in managing innovation processes, over large(r) corporations. This shows that 

start-up organisations could have great benefits over large(r) established organisations. 

Examples of advantages of small organisations are fast decision-making, flexibility and agility, 

passion for innovation, informal culture, and good at networking. Moreover, previously 

mentioned factors, such as technology resources and knowledge resources, also influence the 

ability to manage innovation. Smith, Busi, Ball, and Van Der Meer (2008) state in their 

literature review that nine factors influence innovation management. “These nine factors have 

been identified as management style and leadership, resources, organisational structure, 

corporate strategy, technology, knowledge management, employees, and innovation process” 
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(Smith et al., 2008, p. 655). The results of the research by Smith et al. (2008) have shown that 

the innovation process is impacted by all factors. For the purpose of this research, those factors 

should be taken into account for managing the innovation process and projects of high-tech 

start-up organisations.  

2.2.6 Concluding remarks regarding innovation  

Innovation has become an important source for success, growth, and competitive advantage of 

organisations. Innovation can be defined as exploiting change for the introduction of new 

businesses, products, and/or services (Schumpeter, 1934; Drucker, 1985). This is also indicated 

by the research of Elfring and Hulsink (2007) who distinguish between two types of innovating: 

to explore and to exploit. This distinction is also used in the different domains in the model by 

Li et al., 2008, who state that science, technology, and product-market knowledge is needed to 

develop successful innovations. To complete the concept of innovation, the innovation process 

is linked to these two models through the framework of Tidd and Bessant (2013). Furthermore, 

when looking at innovation projects, a distinction is made between ‘MtS’ projects and ‘EtO’ 

projects. Last, influencing factors have been identified that are important in managing 

innovation. By appropriately applying the perspectives of the aforementioned models and 

factors, this research contributes to ensuring the success of the radical and incremental 

innovation outcomes of UMS.  

2.3 Innovation Project Portfolio Management (IPPM) 

As already stated, innovation has become increasingly important for organisations. Innovation 

is essential for high-tech start-up organisations as this is one of the main determinants for their 

success and future growth. Pajares, Lopez-Paredes, and Hernandez (2016) argue that when 

viewing start-up organisations as a portfolio of projects instead of a functional organisation, 

they can be managed more effectively and efficiently.  
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2.3.1 Innovation project portfolio management defined  

Before discussing IPPM, an elaboration on definitions of key concepts will be given to enhance 

the understanding of and create a clear difference between the key terms.  

Project: Projects have defined beginnings and an end in time since they are temporary. 

Therefore it is essential to define the scope and optimally allocate resources. Moreover, 

projects have a specific set of operations designed to accomplish a singular goal, which 

makes it unique instead of a routine operation (Project Management Institute, n.d.).  

Project management: Project management involves planning and organizing resources 

of an organisation to move a specific task, event, or duty towards completion. This can 

involve one-time projects or ongoing activities. The resources managed include 

personnel, finance, technology, and intellectual property (Labarre, 2019). Project 

management can thus be defined as the process of controlling the achievement of project 

objectives (Munns & Bjeirmi, 1996).  

Project portfolio: a grouping of projects that shares, competes for, and makes the best 

use of the same resources by focusing on high-priority efforts. A project portfolio is 

closely aligned with the organisation’s strategy and goals (LaBrosse, 2010).  

Innovation project portfolio: is a portfolio of innovation projects  

After defining the key concepts, those concepts can be combined and IPPM can be discussed.  

IPPM “… is a dynamic process whereby a business list of active and R&D projects is 

constantly updated and revised. In this process, new projects are evaluated, selected and 

prioritized; existing projects may be accelerated, killed, or deprioritized; and resources 

are allocated and reallocated to the active projects” (Cooper, Edgett, & Kleinschmidt, 
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1999; Doorasamy, 2017). Moreover, Lerch and Spieth (2012) also state that IPPM helps 

organisations with the allocation of resources to innovation projects. They add that 

IPPM contributes to maximising the value of innovation projects. IPPM requires not 

only the evaluation of individual projects but also the interdependencies between 

innovation projects. Therefore, adequate evaluation is required to assess the risks and 

benefits (Von Ahnsen & Heesen, 2009). In short, this means that IPPM contains all tasks 

from the evaluation of innovation projects to allocating resources to all active and new 

innovation projects.  

IPPM has become increasingly important, because organisations need successful 

innovation projects with optimal allocation of scarce resources (Lerch & Spieth, 2012). So 

efficiently and effectively managing an innovation project portfolio is vital to ensure successful 

product innovation (Cooper et al., 1999). This applies specifically to start-up organisations, 

because the resources are scarce and there are no large buffers, it often has to be done the first 

time right.  

2.3.2 Innovation project portfolio design framework 

Projects function as building blocks of a strategy, allowing organisations to optimally allocate 

their resources regarding the development of new products and processes that contribute to 

enlarging market share and strengthening the organisation’s position. Successful organisations 

have a continuous flow of projects that are evaluated, selected, prioritized, and implemented. 

The three objectives of an innovation project portfolio are portfolio and organisational value 

maximisation, strategic alignment, and a balanced portfolio (Cooper et al., 1999).  
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Wheelwright and Clark (1992) created a framework involving five types of projects. 

These projects should be seen as a set of innovation projects since no single innovation project 

defines an organisation’s survival. First, breakthrough projects are projects that are a significant 

change to existing products and processes. These types of projects involve radical innovations. 

Second, platform projects offer fundamental improvements in cost, quality, and performance 

over preceding generations. These projects are 

in the centre of the development spectrum, 

which makes it harder to define. The modular 

design makes it easy to be transformed into 

derivative projects. Third, derivate projects 

could be cost-reduction versions of existing products or add-ons/enhancements of processes. 

These projects involve incremental innovations. Fourth, R&D projects involve the creation of 

know-how and know-why of new technologies that translate into commercial development. 

Last, alliance- and partnership projects pursue any type of project (R&D, breakthrough, 

platform, or derivative) through inter-organisational collaboration (Wheelwright & Clark, 

1992). These projects involve open innovation. An overview of the five types of innovation 

projects is shown in Figure 5.  

This research used the model by Wheelwright and Clark (1992) because it views 

innovation projects from different perspectives, incorporates radical and incremental 

innovation, and could be linked to the two frameworks mentioned in section 2.2. These types 

of innovation projects are mainly carried out at UMS and therefore fit the research context well. 

In addition, it helped to structure and distinguish the innovation projects in the current portfolio.  

Besides structuring innovation projects, it is important to select carefully which 

innovation projects will be carried out. Selecting innovation project portfolios is an important 

Figure 5. Types of innovation projects (Wheelright & Clark, 1992) 
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activity in many organisations. This could be linked to the innovation project process model by 

Tidd and Bessant (2013) (see Figure 4, p.18). A structured innovation project portfolio selection 

contributes to the decisions made by managers about which project to select (Archer & 

Ghasemzadeh, 1999). The stages of the innovation project process are linked and related to the 

organisation’s strategy. The innovation project process is characterised as an iterative process. 

The first stage is about the pre-screening of project proposals, this is also done in the select 

phase of  Tidd and Bessant (2013). The screening and selection are based on strategic alignment, 

level of risk, required resources, and feasibility. Moreover, the projects are screened and 

selected based on the organisational culture (e.g. values), project environment, and potential 

organisational value maximisation. After the selection, projects will be implemented and added 

to the innovation project portfolio. Finally, the value of innovation projects can be captured and 

adjustments can be made to the portfolio through critical variables.  

2.3.3 Innovation project portfolio process  

An innovation process model has been created, based on the literature from previous sections, 

which has been used for each innovation project within UMS. The model combines concepts 

from the aforementioned frameworks and models to connect operational and strategic levels. 

The optimal innovation project portfolio is strategically aligned, balanced, captures and 

maximizes value (Cooper et al., 2001). The model is displayed in Figure 6. 

 

Figure 6. Innovation project portfolio management 

process 
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2.3.4 Innovation project portfolio implementation and management 

Besides designing IPPM for high-tech start-up 

organisations, it must be properly implemented 

and managed. McFarthing and Ohr (2013), 

indicate that it is important that IPPM is executed 

well and strategically aligned. Moreover, for 

UMS, a prerequisite for properly implementing 

IPPM is that is clearly understood by all stakeholders, well documented, and an integral part of 

the quality management system. In the documentation, the distribution of roles and 

responsibilities regarding innovation projects needs to be clarified including work instructions.  

IPPM converts the goals of organisations into integrated plans, by allocating resources 

and balancing the skills required for innovation projects. It “… allows management of 

interdependencies across on-going projects, maximizing efficiency across the entire innovation 

portfolio” (McFarthing & Ohr, 2013, p. 2).  

When implementing IPPM the targets and project priorities should be clear from the 

start and linked to the strategy. This is also indicated by Cooper, Edgett, and Kleinschmidt 

(1992) who state that IPPM should be understood by management and have strong strategic 

alignment. Besides the involvement of management, employees should be engaged in the 

implementation process, establishing requirements for the innovation project portfolio, as this 

leads to higher motivation (McFarthing & Ohr, 2013). IPPM in an organisation should fit the 

management style and organisational culture should be perceived by all stakeholders as 

effective and efficient and should be user friendly to make proper go/kill decisions (Cooper, 

Edgett, & Kleinschmidt, 1992).  

The implementation of IPPM is a difficult process and varies per organisation. For a 

Figure 7. IPPM implementation (McFarthing & Ohr, 2013) 
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high-tech start-up organisation, like UMS, it is beneficial to implement IPPM at this stage of 

the life-cycle of the organisation, as it aligns strategic and operational level, optimally allocates 

resources, clearly defines roles and responsibilities, and contributes to the successfulness of 

innovation projects. For these types of organisations the system of IPPM should be kept flexible 

and agile to balance between strict procedures and freedom of action.  

2.3.4 Features of IPPM  

In this research, the features of IPPM have been based on the aforementioned academic 

literature and are shown in Table 1. These features are related to each other and all the steps in 

the process, from project proposal to the implementation and management of innovation 

projects. Moreover, Patanakul (2015) identified six key features in his best practices study about 

effective IPPM relating to the topics mentioned in the table. These features are linked with the 

strategic and operational levels of the organisation. The three strategic features are strategic 

alignment, the expected value of innovation projects, and adapting to internal and external 

changes. The operational features are project visibility, transparency in decision-making, and 

the predictability of project time to completion.  

The right set of features to effectively manage the innovation project portfolio is very important 

because a wrong balance of features could direct the innovation project portfolio in the wrong 

direction. This could have harmful consequences for the organisation. 
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2.3.5 Model for innovation- and organisational structure  

As stated by Tidd and Bessant (2013),  innovation 

is important and can be improved by ‘integrated 

management’. Integrated management is related 

to the structure of the organization and involves 

different organising functions. Innovation and 

IPPM are combined in the model for innovation- 

and organisational structure (MIOS). The model consists of several organising functions, makes 

a distinction between exploration and exploitation, and can be used as a diagnostic tool to assess 

organisational structures (Lekkerkerk, 2012). This is relevant for this study because UMS does 

not yet have a clearly defined organisational structure. Organisations, like UMS, need to 

Figure 8. Organisationmodel (MIOS): the functions 

Features of IPPM Elements Described by
Management and leadership Cooper et al. , 1992; 

Archer & 
Ghasemzadeh, 1999; 
Smith et al ., 2008; 
McFarthing & Ohr, 
2013

Innovation project process Idea generation to 
implementation

Archer & 
Ghasemzadeh, 1999; 
Cooper et al., 2001; 
McFarthing & Ohr, 
2013

Roles and 
responsibilities

Cooper et al., 1992; 
McFarthing & Ohr, 
2013

Decision making/gate 
keeping

Cooper et al., 1992; 
Cooper et al., 2001; 
McFarthing & Ohr, 
2013 

Innovation project selection 
criteria

Strategic (and 
operational) alignment

(Cooper et al., 1992, 
1999, 2001; Archer & 
Ghasemzadeh, 1999; 
Smith et al., 2008; 
McFarthing & Ohr, 
2013; Patanakul, 
2015

Resources and skills and 
technology available

Smith et al., 2008; 
Lerch & Spieth, 2012; 
Doorasamey, 2017

Organisational value 
maximisation and 
probability of success

Cooper et al., 1999, 
2001; Von Ahnsen & 
Heesen, 2009; 
Patanakul, 2015

Innovation project time 
to completion

Cooper et al., 1999; 
Patanakul, 2015

Table 1. Overview features of IPPM 
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manage their portfolio of innovation projects and should choose an approach that suits the 

novelty, risk, and size of the project. Moreover, it is not always the case that all innovation 

projects reach the implementation stage. Thus, MIOS helps with managing innovation projects 

and applying structure. The different functions in MIOS are interrelated and the model is also 

related to other models mentioned before. For example, ‘regulate innovation-I2’ is related to 

‘innovate-I1’ concerning the management of innovation projects and the innovation project 

portfolio. Moreover, it is related to ‘remember-C1’ to add knowledge and to be able to search 

for knowledge. It is also important to align the arrangements and implementation of innovation 

projects with the strategy and policy, and to involve the implementation of innovations in the 

planning with ‘tune-C2’ and ‘regulate supply-V2’. ‘Regulate innovation-I2’ receives an 

innovation plan from ‘tune-C2’ to investigate which innovation projects should be 

implemented, this also includes the innovation project selection criteria. Besides, ‘regulate 

innovation-I2’ can send signals to ‘define mission-C4’ regarding strategically important 

projects.  

 This research explicitly focuses on the tactical and strategical of the organisation and 

thus on all functions except the operational functions ‘innovate-I1’ and ‘supply-V1’ of MIOS. 

An explanation of all the functions of MIOS is shown in Appendix Ⅰ.  

2.3.6 Concluding remarks regarding IPPM 

IPPM is a dynamic process that consists of active and new innovative projects which are 

constantly updated and revised. The innovation project portfolio consists of different types of 

projects relating to radical and incremental innovations (e.g. breakthrough and derivative 

projects). It is important to properly select the most promising and best-fitting innovation 

project and the right type of innovation project (e.g. EtO combined with innovation subproject). 

This drives the careful allocation of resources. The optimal innovation portfolio for IPPM is 
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strategically aligned, balanced, and maximises value. Therefore, features that contribute to 

selecting, implementing, and managing the optimal innovation project portfolio should be taken 

into account (see Table 1). The concept of IPPM and innovation can be combined in MIOS to 

define the relations between different functions and establish the organisational structure.  

2.4 Conceptual model  

After explaining and elaborating on the different concepts that form the basis for this research, 

a conceptual model has been created. This conceptual model (shown in Figure 9) shows the 

connection between the different concepts and provides the structure for this study.  

 

Figure 9. Conceptual model 

  



32 
 

3. Methodology 

This chapter elaborates on the methodological tools and techniques which have been used to 

conduct this research and to provide an answer to the research question. Specifically, the 

research setting is discussed in section 3.1. After that, section 3.2 defines the research design. 

Section 3.3 elaborates on the data collection plan and technique, and subsequently, section 3.4 

contains the data analysis. Finally, section 3.5 states the credibility and confirmability of this 

research.  

3.1 Research setting  

UMS is a dynamic organisation focused on developing full-electric solutions for the transport 

of people and goods. Their core business is clean-tech engineering. UMS provides 

electrification of transport solutions on project basis. The organisation is located in Oss. This 

research has mainly been, due to COVID-19, conducted at home. The purpose of this study was 

to provide insights on how to implement and manage IPPM in high-tech start-up organisations 

to contribute to innovation projects.  

3.2 Research design 

As mentioned in the introduction, this research investigates how IPPM could contribute to 

innovation projects of high-tech start-up organisations. The research strategy chosen for this 

study is a diagnostic case study. Verschuren and Doorewaard (2015) define this as a research 

strategy focused on analysing and giving insights into a phenomenon in an organisation. This 

corresponds to the definition of Yin (2009), who defines a case study as “… an empirical inquiry 

that investigates a contemporary phenomenon in depth and within its real-life context, 

especially when the boundaries between phenomenon and context are not clearly evident” (p. 

13). This research strategy provides the opportunity to investigate IPPM in the real-life context 

of UMS, which is the diagnostic case, by looking at how current literature, regarding IPPM and 
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innovation, occurs in a different organisational context.  

The applied research method is qualitative research. Qualitative research contributes to 

creating an in-depth understanding of a particular phenomenon (Symon & Cassel, 2012; 

Vennix, 2011). Moreover, it provides a way to investigate the contribution of IPPM in high-

tech start-up organisations. Hence, the particular phenomenon within this study is IPPM in 

high-tech start-up organisations. This research is a cross-sectional study since this data in this 

study is gathered throughout months (Sekaran & Bougie, 2016).  

3.3 Data collection 

A qualitative research method allows for different data collection methods: gathering existing 

data, taking observations, and conduct interviews.  

3.3.1 Sampling strategy 

 To gather data from experts concerning IPPM in a high-tech start-up organisation,  a purposive 

sampling strategy has been used, since respondents were 

not selected at random, but based on their location, 

position, and relation to UMS (Sekaran & Bougie, 2016). 

The sample in this study includes eight employees of UMS 

with different functions and expertise. An overview of the 

interviewees is shown in Table 2. All participants are 

involved in the innovation projects of UMS and represent the concept of IPPM. 

3.3.2 Interviews  

Interviewing is a reliable technique to investigate what goes on in an organisation (Symon & 

Cassell, 2012). Different types of interviews could be used in performing research. Within this 

study, semi-structured open-ended interviews have been used. The structure of the interview is 

Table 2. Overview of interviewees 

# Interviewee function
1 CEO/CTO
2 Manager Sales
3 Manager Finance
4 Project Supervisor
5 COO
6 Manager Purchasing
7 Manager Engineering
8 Manager R&D
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based on the questions prepared beforehand but leaves room for other questions or comments. 

The theoretical framework has been used as an input for the interview questions and provides 

a wide range of topics to discuss. The interviews each took about one hour, which is a 

reasonable length for a semi-structured open-ended interview. The open-ended questions 

provided the opportunity to gather in-depth information and understanding of the perspectives 

of UMS. Moreover, all interviews have been recorded, with approval of the interviewee, to 

transcribe the interviews and use these transcriptions to analyse the data. The interviews have, 

due to the emergence of the COVID-19 virus and associated measures/restrictions, not been 

conducted face-to-face but via Teams. This online communication tool ensured that the 

interviews could still be held despite the social distancing measures.   

3.3.3 Observations 

In addition to the interviews, observations would normally be made to collect primary data. In 

this thesis, uncontrolled and passive participant observations would have been applied, to 

observe employees of UMS in their work environment and collect data without becoming an 

integral part of the organisation (Sekaran & Bougie, 2016). Unfortunately, due to the COVID-

19 virus data collection has been hampered given the restrictions that are in place on social 

interaction. This means that no observations were made during this study.  

3.3.4 Literature data  

Next to interviews, academic literature has been used 

for this research. The keywords and databases used for 

the theoretical part of this study can be found in Table 

3. By studying academic literature, a theoretical 

justification can be drawn up that explains which 

existing theories and diagnostic instruments are 

Keyword Database
- Start-up organisation
- High-technology
- Innovation
- Radical and incremental 
innovation
- Exploration and exploitation
- Management
- IPPM
- PPM
- MIOS

- RUQUEST
- ScienceDirect
- Google Scholar
- Researchgate
- Emerald Insight 
- SpringerLink

Table 3. Keywords and databases used 



35 
 

selected in this study for the diagnostic case UMS. 

3.3.5 Secondary data 

This research is, besides primary data, supported by secondary data. This data has been 

retrieved from internal data sources of UMS and has been used, additionally, to answer the 

research question. An overview of the data collection methods is shown in Table 4. 

 

Table 4. Overview of data collection methods 

3.3.6 Operationalisation 

The concepts and dimensions discussed in Chapter 2 are presented in the operationalisation 

Table 7, Appendix Ⅱ. These concepts and dimensions have been used in the interview questions, 

which are shown in Appendix Ⅲ.  

3.4 Data analysis 

After data has been collected, it is important to make sense of the data to properly answer the 

research question. Therefore, using a relevant analysis technique is essential. Within this 

research, the data analysis technique ‘gap-analysis’ has been used, which is appropriate for 

diagnostic case research. The gap analysis technique aims to map the difference between the 

actual and desired situation of an organisation (Verschuren & Doorewaard, 2007). First, one 

has searched for appropriate literature that suits the research question. This literature has been 

combined to investigate to what extent and which factors of IPPM are present in the current 

Type of data Data collection method
Primary data Interviews

- Eight interviews
- Teams (due to COVID-19)
- Recorded
Observations (none due to COVID-19) 
- In total three times of four hours
- Passive participant observation

Secondary data Internal documents
- ISO handbook
- Process documents and guidelines
- Procedures
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situation of IPPM. After that, an analysis has been made of the differences between theory and 

practice, taking into account the type of organisation, to be able to make recommendations.  

Data reduction is the first step in data analysis. Sekaran and Bougie (2012) state that 

“Data reduction refers to the process of selecting, coding and categorising the data” (p. 333). 

Data coding contributes to displaying data and gives an indication of what the text to be 

analysed is about. The coding scheme is shown in Appendix Ⅳ. The material for data analysis 

has been obtained as described in the sections above. All interviews are transcribed and have 

been used for data analysis. Second, the data should be displayed, which refers to the way the 

data is presented. This has been done by a selection of e.g. quotes or a matrix. In this study 

extended text, figures, and tables have been used to display findings linked to IPPM in high-

tech start-up organisations.  

The first data analysis technique used is ‘explanation building’. Explanation building is 

concerned with generating propositions based on current patterns in the organisation (Yin & 

Campbell, 2009). The outcomes of the interviews have been analysed by using the technique 

‘pattern matching’. This means that the current features of IPPM present at UMS have been 

compared to the visualised future situation of IPPM at UMS.  

3.5 Research quality 

3.5.1 Dependability  

Symon and Cassell (2012) mention that “… dependability refers to demonstrating how 

methodological changes and shifts in constructions … have been captured and made available 

for evaluation” (p. 207). This research uses data- and method triangulation to enhance the 

dependability of this study. For instance, the data collected from the interviews with the 

employees/experts of UMS has been compared with each other and to other data (data 

triangulation). Moreover, academic literature has been used as an input for the interview 
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questions.  

Furthermore, in addition to interviews, secondary data has been used to get an 

impression of the processes and activities around innovation projects within UMS. The 

outcomes of the interviews have been validated through method triangulation.  

3.5.2 Credibility 

Credibility refers to demonstrating a good fit between the constructed realities of respondents 

and the reconstructions attributed to them (Symon & Cassell, 2012). The perspectives of 

participants should be interpreted accurately, therefore, after transcribing the interviews a 

‘member check’ of the interview transcripts has been done. The transcripts were considered as 

accurate since no respondent has adjusted or complemented the data.  

 Moreover, data triangulation has been guaranteed by using multiple data collection and 

analysis techniques. Different employees with different functions linked to IPPM and 

innovations projects have been interviewed to gather data from different views and 

perspectives. An overview of the methods used linked to the research quality is displayed in 

Table 5.  

Research quality  Methods  

Dependability • Face-to-face interviews (video call via Teams) 
• Data- and methodological triangulation   
• Recording and transcribing of interviews  
• Member check   
• Coding 

Credibility  • Data- and methodological triangulation   
• Member check 

Table 5. Research quality and methods used 

3.6 Research ethics  

When performing research, one must be aware of the ethical issues associated with this. When 

collecting data for this study, the researcher should handle the confidentiality of the data 
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obtained with respect. In this research, data has been collected by conducting eight interviews. 

All respondents were informed upfront about the aim of this study. And, participants were asked 

for permission to record the interview to transcribe it. Afterward, the transcripts have been sent 

back to the respondents for a member check. As indicated, there were no adjustments or 

complements to the data. Another important focus area is trust between the interviewer and 

interviewee. Respondents could choose to provide information anonymously. This ensured that 

information was treated confidentially and with respect to someone’s privacy.  

 Furthermore, when using academic literature, it is important to do this appropriately 

with respect to intellectual property. Proper acknowledgment and credit are given for the 

contributions to this research by showing the origin of the data as well as specific quotes and 

references. These measures ensured that data has been processed objectively and transparently.  

 Last, as already mentioned, the emergence of the COVID-19 virus has a large impact 

on this study. Since current regulations restrict social contact to prevent the spread of COVID-

19, it is important to heed the advice of health authorities. At this moment, this means that social 

contact should be avoided to ensure that the actions, taken in this research (e.g. interviews), are 

not detrimental or harmful to the researcher and UMS. That is why it has been decided to 

conduct interviews and other social contacts via the online communication platforms Teams.  
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4. Results and analysis  

This chapter will elaborate on the results of the research performed at UMS and provides an 

answer two sub-question two: “What features of IPPM (based on sub-question one) are present 

in the current situation of UMS?”. This chapter defines the current state of UMS and is 

structured according to the different topics (see Table 1, p. 30), types of innovation, innovation 

process, innovation projects, management and leadership, innovation project process, 

innovation project portfolio implementation, and innovation project portfolio selection criteria, 

that have been introduced in chapter two. Subsequently, an analysis of these results has been 

made.  

4.1 Innovation 

4.1.1 Radical- and incremental innovation combined with exploration and exploitation 

Results 

Today, in this fast-changing world, many organisations are innovating to compete and succeed 

in the market. As mentioned in chapter 2, Elfring and Hulsink (2007) distinguish two types of 

innovation: radical- and incremental innovation. These types of innovations are related to 

exploration and exploitation (Li et al., 2008). UMS is a start-up organisation, founded in 2016, 

which means that they have not yet seen many things pass by. Therefore, UMS labels most of 

their innovations as radical innovations, doing new things to be ahead of others in the market. 

The Manager Sales stated that 20 percent of the innovations are based on own ideas and 80 

percent comes from customers. However, the Project Supervisor mentioned that the majority 

of the innovations come from their engineering department. Examples given of radical 

innovations at UMS are the Vision, the electric Dakar truck, electric cranes, and hydrogen. The 

COO said “… innovation usually starts with cleverly combining existing solutions into 

something new” (Transcript D5, p. 4).  
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 Incremental innovations at UMS are seen as products that have already been made 

electric, but everything around it is newly developed. The Manager R&D said: “… the trick we 

do, we just apply to all kinds of projects whether it is a truck or a crane or… a shovel … each 

thing has its challenges, but the trick remains about the same” (Transcript D8, p. 3). Moreover, 

he indicated that: “We are not starting from zero. … we do not develop our components … we 

are always integrating existing components” (Transcript D8, p. 6). This was also mentioned by 

the CEO/CTO: “You do not always have to reinvent the wheel” (Transcript D1, p. 8). 

Analysis 

UMS labels most of their innovations, based on customer demand, as radical innovations since 

they are doing something new in their view. The exploratory search for innovations in the 

market contributes to the ‘functional domain’ of the organisation (Li et al., 2008). By 

experimenting with technology, focusing on learning, and creating new knowledge, UMS 

created radical innovations such as the Zolution, the Mission, and the Vision.  

 However, after developing radical innovations, UMS could use this technology and 

knowledge, which relates to the ‘knowledge domain’ of the organisation, to develop other 

incremental innovations with a focus on quality and customer satisfaction. These incremental 

innovations are new to the market. As mentioned by the Manager R&D, UMS uses existing 

knowledge and technology to improve and refine products and to develop other innovative 

products. This means that they are exploiting existing knowledge within the organisational 

boundary. 

4.1.2 The innovation process and process management  

Results  

Innovations, whether radical or incremental, go through different stages of the innovation 

process. These stages are indicated, as mentioned in Chapter 2, by Tidd and Bessant (2013) as 

search, select, implement, and capture. UMS does not make a clear distinction between these 



41 
 

different stages, so they do not have a structured and documented innovation process. First 

descriptions of processes have been made to apply for the ISO 9001 certificate.  

UMS states that they are always looking for ways to come up with innovations, as stated 

by the CEO/CTO: “… looking at the market, what can we improve with the knowledge we 

already have. And to make it easier, yet unique in the world” (Transcript D1, p. 4). At UMS 

there are two ways of searching for innovations, the Manager Sales mentioned: “That is based 

on initiative and a variant that is controlled by the customer, so the customer says I have an 

issue can you solve that” (Transcript D2, p. 1). This was also indicated by the Manager 

Engineering: “A lot of ideas come from customers, but a lot of ideas also come from interviewee 

X. It is very difficult to figure out what the priority is” (Transcript D7, p. 3). This shows that it 

is sometimes unclear which innovations have priority.  

 This ambiguity is reflected in the innovation selection process of UMS. Not all 

innovative ideas can eventually be implemented, therefore the best possible innovations must 

be selected. However, almost all interviewees indicated that UMS does not say no to innovation 

proposals. The Manager Purchasing said: “We do not say no to innovation proposals” 

(Transcript D6, p. 4). This was also mentioned by Manager Engineering: “… I do not think that 

interviewee X refuses anything. He will say: we will do it” (Transcript D7, p. 5) and by the 

Manager R&D: “No is a word that interviewee X does not know” (Transcript D8, p. 4). 

Moreover, the specs regarding innovations are not always clearly defined with customers, as 

indicated by the Manager R&D: “… it is always, say, a small fight to… after he has spoken to 

people several times, to get a clear picture of what the idea is and what those people want and 

what the intention is” (Transcript D8, p. 2).  

 This then becomes a problem in the implementation phase, which was mentioned by the 

Manager Finance: “A lot of things still happen in people's minds” (Transcript D3, p. 2). So 
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without a lot of internal communication and documentation of customer requirements, 

innovations are implemented. As Manager Finance also mentioned that employees just do the 

things they are asked to do, just pick things up and do it right away. However, this way of 

working is slowly changing. Previously, the CEO/CTO came up with an idea and everybody 

immediately got to work. The engineering department indicated that they now try to make the 

quality of innovations their highest priority and work according to the ISO process. The 

Manager Engineering mentioned: “… This can be very difficult because priorities sometimes 

change 20 times a day” (Transcript D7, p. 3). According to the CEO/CTO, there is a plan for 

innovations and this innovation plan is also the only planning that is correct. However, other 

employees indicated that still many planned and normal processes are interrupted by 

spontaneous actions and innovations often require more time than agreed with the customer.  

 After the implementation of innovations, the benefits of innovations are mainly 

interpreted in terms of the number of sales. Thus, capturing value from the success of 

innovations is based on the number of sales per innovative product or service. The Manager 

Sales also indicated that UMS knows in six months whether an innovation is successful or not. 

This is based on responses to innovations of other organisations in the Netherlands and abroad.  

 Like other processes, innovation processes should be managed. However, the CEO/CTO 

stated that innovations are not managed at UMS, because that could disrupt and delay the 

innovation. Also, the COO indicated that there is no innovation manager. This relates to the 

comment of the Manager Sales who mentioned: “That could also be the reason that there are 

ten projects on my desk. And then interviewee X comes with innovation project eleven and 

twelve which must be ready today. Then I say, well, that is not going to happen” (Transcript 

D2, p. 7). Communication, as most interviewees indicated, is the biggest issue at the moment. 

The lack of management could, according to the Manager R&D, also be seen as an advantage. 
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Due to the little structure, people can organise and plan everything themselves.  

 In addition to its innovations, UMS develops innovations with other organisations. The 

organisation has partnerships with, for example, Nissan, Doosan, and Manitou. Currently, they 

are also negotiating with Mercedes.  

Analysis 

Innovations at UMS are a response, whether internal or from a customer to needs for change. 

This response is a ‘technology push’ in the form of electrified vehicles combined with a ‘need 

pull’, which means that UMS searches for innovations, by itself or together with a customer, 

that are targeted at meeting the lead users’ needs for change (Tidd & Bessant, 2013). Lead users 

are customers who are ahead of the rest of the market. So, UMS focuses on the market to 

investigate what can be improved or renewed uniquely. This involves both radical and 

incremental innovations. Moreover, it indicates that UMS views their customer order portfolio 

as their innovation project portfolio since innovations are mainly developed based on customer 

ideas and customer demand.  

 In the innovation selecting phase, problems arise due to the opportunistic behaviour of 

the CEO/CTO and limited specs. No effective choices are made regarding an innovation plan 

and the successful implementation of innovations. The estimation of adoption and risk of 

innovations are based on the feeling of the CEO/CTO or agreements with customers. Due to 

the lack of an innovation plan, innovations are implemented right away and without 

documentation. The COO indicated that the innovation process at UMS is learning by doing. 

This means that by making mistakes and switching quickly, the organisation learns how to 

implement innovations in the best way. However, the implementation process can be disturbed 

by the CEO/CTO, as mentioned by the Project Supervisor, which slows down the process and 

reduces the guarantee of successful innovations. This shows that organisational culture plays a 
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major role in the whole innovation process.  

 The capture phase of the innovation process at UMS is mainly focused on the number 

of sales while they are also expanding their knowledge 

regarding the electrification of vehicles. The benefits 

of the investment, financially but also intellectually 

and technologically, in the innovation translate into a 

commercially viable product. However, this 

knowledge and intellectual property should be stored 

for the development of other innovations, but 

documentation is a process step that is missing at UMS.   

 The lack of structure and management during the innovation processes causes the issues 

and problems mentioned above. These findings and analysis are also reflected in the innovation 

audit (see Figure 10) that has been carried out  Also, the organisational culture, especially the 

character and behaviour of the CEO/CTO, plays a major role in this.  

4.1.3 Innovation projects 

Results 

UMS has different types of projects. In UMS’s view, all of their projects are innovation 

projects. However, literature shows that these projects are configure-to-order (CtO) projects, 

engineer-to-order projects (EtO), EtO projects with an innovation subproject, or indeed 

innovation projects. The COO mentioned that when UMS develops innovation projects for the 

first time they start to make an entire engineering solution from scratch, these types of projects 

are labelled as EtO projects. EtO projects are time-limited, ongoing, and consist of repetitive 

and nonrepetitive components (Caron & Fiore, 1995). Nonrepetitive components are not seen 

as innovation projects at UMS. Moreover, the Manager Engineering mentioned: “We do not 

Figure 10. Innovation audit analysis 
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sell what we make, we make what we sell” (Transcript D7, p. 4).  

An example of an EtO project is a large excavator, named Doosan. When the engineering of 

such a project is completed, it can be integrated into multiple configurations, so then it will be 

a CtO project. This means that different electrification modules can be applied with different 

configurations in different products according to customer requirements.  

Analysis 

The results show that UMS represents itself as an innovative organisation and views customer 

orders as innovation projects (e.g. the large excavator). The organisation defines two types of 

innovation projects. According to UMS, EtO projects are complete engineering projects based 

on customer initiatives for innovations. However, according to scientific literature (as 

mentioned in Chapter 2), customer orders are not always and immediately innovation projects. 

The nonrepetitive components, that the organisation does not view as innovation projects, could 

actually be seen as innovation projects since it is either new to the market, organisation, or 

involves new technology. On the other hand, UMS tries to develop generally applicable 

engineering solutions that can be used for different configurations in different electrified 

solutions. So, EtO customer projects could be seen as a combination of previously engineered 

solutions and an innovative subproject. Moreover, these generally applicable engineering 

solutions will also be applied in CtO projects, for different configurations, where the semi-

finished products are assembled and configured according to customer requirements.  
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4.2 IPPM 

4.2.1 Innovation project portfolio  

The innovation project portfolio has 

according to Cooper (1999) three 

objectives. The portfolio should 

maximize the organisational value, be 

linked to the strategy, and be 

balanced. Wheelwright and Clark 

(1992) divide the organisational 

innovation project portfolio into five 

different types of projects. UMS knows three categories of projects, R&D projects, 

breakthrough projects, and alliance/partnership projects (see Figure 11). The Vision is a small 

electric bus for the public- or transport sector and is an innovative R&D project of UMS. The 

Vision will when fully developed, be an addition to the innovation project portfolio. The 

Mission is a larger electric bus and the Zolution is an electric inner-city vehicle BE. These are 

both breakthrough projects because they are zero-emission and autonomous solutions for the 

public transport sector. Additionally, UMS is developing hydrogen solutions, called Q Buzz, 

for the various products. Furthermore, there are partnership projects through collaborations with 

other organisations. The Doosans, which are large excavators, are based on a partnership with 

Staad Group and Ploegam. The Knikmops, which is a small excavator, and Thor is based on a 

partnership with De Schans. Images of the different projects are shown in Appendix Ⅴ. 

4.2.2 Innovation project process  

Results 

As mentioned in Chapter 2, the innovation project process is related to the innovation process 

model by Tidd and Bessant (2013). Innovation projects should be aligned with the 

Figure 11. Types of innovation projects at UMS 
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organisational strategy (Cooper et al., 1999). According to the CEO/CTO, the strategy of UMS 

is about getting the highest certification for its products and creating strong partnerships. 

Manager Finance said that the strategy is related to making transport sustainable. The COO 

mentioned that it is about to the electrification of vehicles. Furthermore, the Project Supervisor 

indicated that UMS brings the best products to the market as quickly as possible. However, the 

Manager R&D stated: “I think the current strategy is to tackle every project that we think we 

can handle” (Transcript D8, p. 8).  

 The innovation project process at UMS is according to most interviewees not formalized 

or mapped, not strict, and there is no project structure. This is according to the COO still 

missing. Ideas for innovation projects mostly come from the CEO/CTO, who has already 

developed the product in his head based on his passion, or from customers. After receiving a 

project proposal, a request is sent to the technology department (engineering, R&D, and 

software). They indicate whether the innovation project is feasible, how much time it will take 

to develop, and what resources are needed. Thereafter, a technical description and financial 

calculation will be made. The financial and technical information are combined in the quotation, 

which will be drawn up by the Manager Sales. Then, when the customer agrees, a deposit will 

be made and the innovation project can be started. However, given that the electrification 

technology is not very well known yet, it is often the case that customers do not have a clear 

picture of their product requirements. The COO indicated: “It sometimes happens that the 

customer then gets a product or is involved in a project and along the process says: oh wait is 

that not possible? I have not realized that” (Transcript D5, p. 11). 

 Suppliers for projects are, according to the Manager Purchasing, selected based on 

reliability, quality, and performance (e.g. speed of delivery and availability of products). He 

stated: “… now it is often just a matter of feeling that you have certain orders running, and then 



48 
 

you find out that you do not have certain things on time. Then it becomes clear which supplier 

does not ... meet the expectations” (Transcript D6, p. 6). UMS tries to find multiple suppliers 

to reduce costs and risks. Also, they have partnerships with other organisations to outsource 

activities such as welding and cables. 

Implementation  

The selected projects that are aligned to the strategy, balance the portfolio, and maximise the 

organizational value will be implemented. According to the COO, UMS tries to develop 

projects as universally as possible so they can be reused for other projects and reduce lead- and 

engineering time. However, Manager Engineering indicated that there is no general innovation 

project planning and they do not get the time to develop projects. He said: “… I think we skip 

a part and I prefer that we can draw for two months and review for two weeks …” (Transcript 

D7, p. 8). Since there is no planning, there is a lack of awareness of hours spent and still 

available according to budget. This was also mentioned by the Manager Finance. Contrarily, 

the engineering department is more structured. Each project gets its unique number and a 

project plan is drawn up including hours and costs of hours, drawings, software, and 

engineering. An overview of the results is shown in the innovation project process model in 

Appendix Ⅵ.  

Analysis 

When analysing the results, it became clear that UMS does not have a joint and organisation 

known strategy. Interviewees have different ideas about what the strategy of the organisation 

entails. Also, there is no defined project plan or project structure. This has as a consequence 

that at the initial stage of a project, customer requirements are not clearly defined and 

communicated within the organisation. These results show that targets and priorities are not 

clear and poorly linked to the strategy since the strategy is not generally known and 

formulated. Moreover, these targets and priorities are not always understood by all 
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stakeholders involved. This indicates that because no strategic objectives are set, there are 

negative consequences as the project approaches implementation. Also, suppliers are 

currently selected based on feelings instead of strict selection criteria. The suitability of 

suppliers is based on its performance concerning orders.  However, documentation and 

structure have already been established within the engineering department.  

4.2.3 Innovation project portfolio decision making and gatekeeping 

Results 

According to the Manager R&D, there are no go/kill gates in the innovation project process. 

The reason for this is, as he said: “… because the different phases have not been determined at 

the start of a project” (Transcript D8, p. 14). Deadlines of innovation projects are mainly based 

on the agreements made by the CEO/CTO with customers. He stated that: “We base that on 

resources, time to draw, software… but also our knowledge that we know how long we have 

been working on something, we can therefore make a time indication” (Transcript D1, p. 20). 

However, Manager R&D mentioned: “… within UMS we really underestimate the lead-time 

of projects” (Transcript D8, p. 13). There is also no time registration of project activities to 

create time estimations. Multiple interviewees indicated that UMS says ‘yes’ to project 

proposals too soon and too often. Moreover, according to all interviewees, innovation projects 

cannot easily be killed due to deposits and invested engineering time. The COO stated: “… 

Once a go is given we will not say goodbye to a project very quickly” (Transcript D5, p. 10). 

This does not happen because of the CEO/CTO, he stated: “Gatekeeping will interrupt the 

innovation project” (Transcript D1, p. 21). Therefore, there are no innovation project reviews, 

except for the design reviews by the engineering department.  

Analysis 

Given that there are currently no defined phases with associated review points in the innovation 

project process, the process is characterized by ‘start and run’. Running is mainly driven by 
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deadlines with customers, which results in skipping a lot of essential steps of the process.  As a 

consequence, UMS runs the risk of spending time and money less effectively than planned and 

budgeted and no time for learning.  

4.2.4 Innovation project roles and responsibilities  

Results 

The roles and responsibilities of innovation projects at UMS are divided by department and 

function (an overview of functions is presented in the organisation chart in Appendix Ⅶ). 

Manager Sales said that roles are: “… already divided in advance. We are not with that many 

people” (Transcript D2, p. 14). Management is, according to all managers, strategically and 

operationally involved in innovation projects. All managers are involved on the strategic level 

to determine whether or not the project will be executed, the project criteria and requirements, 

and when it should be finished. Employees are not involved at strategic level. The CEO/CTO 

and Manager Sales are also involved on an operational level. The CEO/CTO remains involved 

in every step of the innovation project process, as mentioned by the Project Supervisor: 

“Interviewee X is involved in every project from A to Z” (Transcript D4, p. 6). Although the 

CEO/CTO stated that there is a project manager, this role/function is still missing within UMS. 

This was also mentioned by the COO: “… we do not really have one project manager, or one 

person responsible for the project” (Transcript D5, p. 8). The engineering department indicated 

that, in addition to their work, they also have to manage the projects.  

Analysis 

The results showed that roles and responsibilities within UMS are divided per 

department/function. The strategic involvement of all managers helps to define project 

requirements and manage the project portfolio. However, the CEO/CTO remains involved in 

every step of the project, making roles and responsibilities unclear and sometimes disturb the 

process. Furthermore, there is no project manager who has an overview of all current and 
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potential projects, makes sure that everything runs smoothly, and ensures that the innovation 

project meets the set requirements. As a result, other departments, including engineering, do 

not get enough time for their activities and to develop and implement projects because they also 

partially execute the role of project management.  

4.2.4 Innovation project portfolio management and leadership 

Results 

To ensure that innovation projects result in successes, the process related to it should be 

managed. The management of the innovation project portfolio is related to all functions of 

MIOS by Lekkerkerk (2012). As aforementioned, management of UMS is strategically 

involved in innovation projects to determine which partners they need, how and who shares 

development costs, and how the project should be executed. Operationally the involvement is 

less, but all projects are discussed in the weekly Monday morning meeting. In this meeting the 

management team and all group leaders are present. The Project Supervisor mentioned: 

“Monday morning … everything is discussed. There is always a survey between all managers, 

who have certain issues or want to do something different” (Transcript D4, p. 11). Moreover, 

Manager Finance said the meeting is about: “To see what the priorities are, where we stand as 

an organisation. But during the week … interviewee X manages and controls a lot. … I think 

that … we need to hire someone who manages the projects” (Transcript D3, p. 18). This relates 

to what was mentioned by the COO: “We do not have a clear middle management layer who 

brings a team together after the meeting to say: this has been discussed and this has an impact. 

That is still something that is missing…”(Transcript D5, p. 9). However, according to the 

Project Supervisor, since UMS is a start-up organisation, the communication lines are very 

short. A meeting structure has been drawn up for the application of the ISO certificate (see 

overview in Appendix Ⅷ). Moreover, according to the CEO/CTO, a customised project 

application is currently being developed for UMS to keep track of the project process and time 
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management. This application will also be linked to the ERP-system.  

 The leadership role of the CEO/CTO plays a major role in the management of innovation 

projects. As stated before, the CEO/CTO is involved in every step of the process. Manager 

Finance said: “… interviewee X still has a lot of control. He may have to let go of some strings, 

to ensure that there is a good plan” (Transcript D3, p. 19).  Moreover, Manager R&D indicated: 

“… sometimes he comes right through your entire schedule and well… then explain to someone 

in the workshop that they should not listen to interviewee X” (Transcript D8, p. 11). The Project 

Supervisor said: “Also interviewee X gives his unvarnished opinion, how to do it and how not 

to do it” (Transcript D4, p. 6). The CEO/CTO indicated that he wants to be involved in every 

step of the project: “With everything they do I have to be in the CC. Whether it’s R&D, 

drawings, you name it, I want to know everything” (Transcript D1, p. 11). Even though the 

management of innovation projects is not very structured, Manager Engineering mentioned that 

his department is full of guidelines and review-points to guarantee quality.  

Analysis 

The innovation project portfolio is currently being managed during the Monday morning 

meeting. There is no project manager who has an overview of the portfolio. Given the position 

of the COO, he should have that overview, but in reality, he is more of a business office 

manager. This indicates, together with the aforementioned results, that IPPM is not present 

within UMS at the moment. The intensive operational involvement and behaviour of the 

CEO/CTO results in disruptions or unwanted changes in other managers’ schedules and work-

procedures. The meeting structure, that has been drawn up for the application for ISO 9001 

certificate, is not strictly adhered to. This is could be one of the reasons why interviewees 

indicate that communication within UMS from the management-team to other employees could 

be improved. The implementation of the innovation project process application can enhance the 

success of innovation projects due to reliable time management and review points. However, it 
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can also damage the confidence and responsibilities of employees because the CEO/CTO keeps 

an eye on everything.  

4.2.5 Innovation project portfolio criteria  

Results 

The selection of projects depends on whether a project meets the set criteria. Interviewees 

indicate that UMS has no criteria that projects must meet, but that it depends on the choices 

that the CEO/CTO makes. Manager Sales stated: “… interviewee X is decisive in the 

innovation projects in what we will do and what we will not do” (Transcript D2, p. 13). 

However, the CEO/CTO indicated that he needs to see that there is a market for that 

innovation project and he has to believe in it. Moreover, projects must be consistent with the 

roadbook and strategy of UMS. The roadbook includes passenger transport, inner-city 

transport, heavy equipment, and recently hydrogen has been added. Besides the roadbook, 

partners must be strategically selected to realise innovation projects.  

 Lerch and Spieth (2012) state that resources must be optimally allocated to 

successfully implement innovation projects. UMS indicates that prior to a project it is 

analysed whether they have the resources to execute an innovation project. Resources for 

innovation projects also include employees. The Project Supervisor said: “… we do not have 

enough people in the workshop. … that also limits you in accepting new projects. You cannot 

start hundreds of projects with five people” (Transcript D4, p. 14). Besides the lack of people 

in the workshop, there is also a limited capacity of engineers. UMS does not only rely on 

internal resources but also makes use of external resources and knowledge. As indicated by 

the Project Supervisor, UMS uses 60 percent internal resources and 40 percent external 

resources.  

 Next to the availability of resources to execute innovation projects, the innovation 
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project itself should maximise the organisational value (Patanakul, 2015). Interviewees 

mentioned that as soon as there is sufficient margin to contribute to the fixed costs within 

UMS, a project can be accepted. As mentioned before, UMS has one-off innovation projects 

and serial projects, Manager Finance stated: “There will be one-off projects and nothing will 

follow. Then it must be clear from the start of a project that it is profitable” (Transcript D3, p. 

10). In the case of a serial project, the COO mentioned that it must be clear that the project is 

reproducible and the development- and engineering costs and time can be spread over a large 

number of use case, so the probability of success must be predictable.  

 Last, the predictability of innovation projects is, as aforementioned, based on 

experience, engineering time, delivery times of resources, and agreements by the CEO/CTO 

made with customers. The process concerning the criteria for accepting innovation project 

proposals is shown in Appendix Ⅸ.  

Analysis 

Generally, the criteria for accepting innovation projects within UMS are not established. 

Nothing has been documented about this either. Strategic alignment of innovation projects as a 

criterion is difficult to achieve because the strategy has not been clearly defined yet. It can 

indeed be checked whether an innovation project fits with the roadbook of UMS, but then it 

must be recorded and communicated. Furthermore, due to the limited capacity of personnel, 

UMS is not able to always meet the demand from the market that is why they often look for 

outsourcing solutions or partnerships. Additionally, innovation projects should be financially 

viable. Currently, the Manager Finance makes an estimation of the probability of success of an 

innovation project and the time to get a return on investment, however when the CEO/CTO 

wants to execute a project then that also happens. Also, innovation project time to completion 

is often based on experience or agreements made by the CEO/CTO and not on a reliable 

forecast. This sometimes results in accepting projects when there is no time and therefore 
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deadlines cannot be met. Finally, innovation project proposals are often communicated during 

the Monday morning meeting, but if the CEO/CTO does not want to share this then suddenly a 

project needs to be executed where nobody knows anything about.  

4.3 MIOS 
According to Lekkerkerk (2012), organisations can improve their innovations by better 

organising critical functions. This can be done by integrated management, which means 

dividing and coordinating tasks within the organisation. As aforementioned, MIOS provides a 

way to structure the innovation project process and contribute to the success of innovative 

outcomes.  The concept of innovation and IPPM are combined in this model and therefore forms 

a clear overview of the results and analysis of this research. This overview is displayed in Table 

10, Appendix Ⅹ. Results and analysis have shown that IPPM is currently not present within 

UMS. At the strategic level of UMS, several essential functions and tasks are not well 

organised, documented, and arranged, starting with defining an innovation strategy. Because 

central functions have not been properly designed, the effectiveness of the innovation process 

reduces (Innovation (I) functions and Supply (V) functions). This can be improved by explicitly 

describing and executing functions and tasks so that the intended growth strategy has a greater 

chance of success.  
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5. Conclusion 
This chapter provides an answer to the research question that has been studied during this 

research: How to design and implement IPPM for UMS to contribute to their innovation 

projects? 

The findings showed that IPPM can contribute to the success of innovation projects in high-

tech start-up organisations. As indicated UMS is a start-up organisation without a clearly 

defined primary process, regarding operations management, so the innovation process 

coincides with this. Considering the IPPM literature, a conceptual translation can be made 

regarding high-tech start-up organisations like UMS. These types of organisations can be seen 

as a company with a set of customer orders that are at the same time their innovation projects.  

On a strategic level, the results and analysis showed that the organisational as well as the 

innovation strategy have not been clearly defined and are not organisationally wide known. As 

a consequence, EtO, CtO, and innovation projects cannot be strategically aligned. Moreover, 

there are no criteria set, except for the technical feasibility, regarding the acceptance of project 

proposals. As a result, project proposals are accepted too quickly and customer requirements 

are often unclear. This results in an unbalanced portfolio of projects. Furthermore, in the field 

of management and leadership, there is no project manager role who has an overview of the 

complete portfolio of innovation projects, and decisions regarding projects are made by the 

CEO/CTO. Everything regarding the different types of projects is discussed during the Monday 

morning meeting through a priority list. Eventually, the CEO/CTO is decisive and determines 

everything concerning innovation projects. So, although the organisation has a very open and 

flexible culture, which is characteristic of a start-up organisations, the CEO/CTO is leading.  

 On a tactical level, the innovation process formalisation has been set up for the 

application of an ISO certificate. However, this process is not always adhered to and some 

elements need to be revised. Innovation project portfolio- and resource management is currently 
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not actively deployed, but the engineering department takes its steps in this and has drawn up a 

structure itself. The innovation process is characterised by the organisation itself as learning by 

doing, which is reflected in ‘start and run’; doing is the main element, and learning is limitedly 

seen withing UMS. There are no gates or review points in the innovation process.  

 On an operational level, innovation projects are proposed by the CEO/CTO or customers 

in the search phase. As mentioned, innovation projects, as well as CtO and EtO projects, are 

selected based on the enthusiasm of the CEO/CTO and the technical feasibility instead of 

defined criteria. Also, new suppliers for the different types of projects are chosen based on the 

availability of resources and capabilities, and good understanding. The projects are then 

implemented, from a technical/engineering perspective, as modular as possible. It depends on 

the novelty, for the organisation, of the innovation whether a completely new engineering 

solution needs to be developed or existing solutions can be used. Instead of setting up a project 

team, the projects run through the different departments of UMS. The lead-time of projects is 

based on agreements with customers and is often too short for all the work that must be carried 

out, which results in project delays. Finally, the value of innovation projects is currently 

captured in terms of sales, since customer orders are seen as innovation projects. In addition, 

UMS creates new knowledge about the electrification of vehicles.  

To properly design and implement IPPM at UMS, the organisation should first define 

their strategy, make it explicit, and communicate it within the organisation. The strategy 

functions as a compass direction. Moreover, a distinction should be made between the 

innovation project portfolio and the customer order portfolio where the innovation project 

portfolio could contain subprojects that are related to and integrated in the customer order 

portfolio. In start-up organisations, like UMS, agility, and flexibility must always be taken into 

account. Making everything very bureaucratic does not work since the organisation needs to be 
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able to switch quickly. Therefore, the four global process phases (search, select, implement, 

and capture) should be defined for all levels of the organisation. After every stage, there should 

be a review/evaluation (go/kill) point, starting with innovation project portfolio selection 

criteria after the search phase. These criteria should be linked to the strategy and roadmap of 

the organisation, technical capabilities, and organisational capabilities (e.g. availability of 

resources and suppliers). Additionally, new project ideas must be assessed interdependently 

with other projects. This has a positive influence on the balance between the availability of 

resources and the number of projects in the innovation project portfolio, particularly since UMS 

tries to build modular and uses the same knowledge for multiple projects. Thereafter, when 

innovation projects are selected, customer requirements, taking into account the engineering 

principles, should be clearly documented. This should result in an accurate (e.g. meeting specs) 

and reliable (e.g. time and costs) delivery of the innovation. Moreover, through this document 

project requirements are communicated within the organisation and can be fed back to the 

customer. This is very important because currently, it is not always clear to everyone what 

needs to happen regarding all the innovation projects. To improve internal communication, the 

Monday morning meeting should become more structured. There should be a report back on 

running innovation projects, including progress, duration, and issues. This report is used as a 

KPI measurement, as a kind of plan-do-check-act cycle, that indicates the occupation in the 

future. The project specifications must be clearly defined and a project planning must be made. 

The project manager indicates on Friday what the subjects for the Monday morning meeting 

will be so that there can be effective decisions made about which projects will continue to 

improve. Also, the meeting should be objective and focused on team effort, respect, and 

ownership. By creating ownership for actions and results, the CEO/CTO does no longer need 

to be involved in everything that happens regarding innovation projects within UMS. Finally, 

a project manager role should be appointed, which could be the COO, to monitor the innovation 
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project process from the select phase onwards. A role, which can be fulfilled by various persons, 

is preferred, resulting in a more flexible organisation.  
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6. Discussion 
This chapter elaborates on the practical and scientific contributions of previously discussed 

conclusions of this research. Additionally, the limitations of this research are explained to be 

able to qualify the conclusions that have been made and their influence on practice and theory. 

Related to the limitations, suggestions for further research have been made. Last, the chapter 

ends with a reflection of the researcher on the research process.  

6.1 Managerial contribution 
The results of this research showed that IPPM is suitable for high-tech start-up organisations 

and can contribute to the success of their innovation projects and the growth of the organisation. 

The insights of this study provide tools for UMS and other organisations to design and 

implement IPPM. By highlighting the most essential factors of IPPM for start-up organisations, 

the awareness enlarges of what the priorities are regarding IPPM, what the benefits for the 

organisation are when managing the portfolio of innovation projects, and how IPPM can 

contribute to organisational growth. Implementing IPPM in start-up organisations from the start 

of the company provides more structure and reliability for the next growth phase of the 

organisation. Moreover, this research showed that designing and implementing IPPM involves 

more considerations than just applying some tools and techniques. Different aspects, especially 

the flexible and agile character of start-up organisations, should be taken into account when 

choosing suitable tools and techniques.  

6.2 Scientific contribution 
The results of this research have made different scientific contributions. First, the results 

contribute to existing scientific literature regarding IPPM since, as mentioned before in Chapter 

3,  not much research on IPPM has been performed in start-up organisations, especially in the 

high-tech industry. Where the literature review by Martinsuo (2013) focused on IPPM in the 

context of large(r) corporations, this research showed that IPPM is also beneficial for start-up 
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organisations but should be designed considering the culture of the organisation, need for 

flexibility and agility. Secondly, besides showing how IPPM contributes to high-tech start-up 

organisations, this study also links concepts regarding innovation to concepts of IPPM. By 

linking those concepts it has been found that exploration and exploitation play an important 

role in the innovation project portfolio and the way it should be managed. Last, this study adds 

to the research by Lekkerkerk (2012) by investigating the innovation- and organisation 

structures in a high-tech start-up environment.  

6.3 Limitations and future research  
In this research, due to time constraints, a single diagnostic case has been studied. This limits 

the generalisability of the results of this research. Nevertheless, these findings can be applied 

to other studies regarding IPPM in start-up organisations in the Netherlands and abroad. To 

enhance external dependability, more diagnostic case studies should be performed to determine 

how IPPM could be optimally designed and implemented in high-tech start-up organisations.  

 Furthermore, UMS is a start-up organisation and does not have a lot of internal 

organisational documents. This means that not much was known about the innovation process 

and innovation projects of UMS in advance of the analysis of this research. Therefore, the data 

of this research has mainly been based on interviews with management and employees. Their 

opinions might be influenced by their backgrounds or relationship and feelings with the 

organisation. Also, the results of the research showed that organisational culture, especially the 

behaviour of the CEO/CTO, plays a major role within UMS. Consequently, this research may 

have been influenced by their biased perspectives. Also, due to the restrictions regarding 

COVID-19 and thus limitations in social contact, observations (e.g. during Monday morning 

meetings) could not be conducted. Therefore, this research could have missed out on useful 

information. It could be useful for future research to study what has already been written down 

in start-up organisation about IPPM and involve data extracted from observations to gain more 
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insight into how IPPM should be designed and implemented.  

 Last, the scope of this research was limited to the high-tech start-up organisation UMS 

and its innovation project process. UMS indicates that they have partnerships with other 

organisations to develop innovation projects. Additionally, they have close relationships with 

their suppliers. This study did not investigate the perspectives of those partners and suppliers 

regarding IPPM within UMS. Future research could investigate how partnerships of an 

organisation within a supply chain could contribute to innovation projects and subsequently 

IPPM. Taking this a step further, it could be interesting to investigate IPPM in an ecosystem of 

high-tech start-up organisations.  

6.4 Reflection 
The emergence of the COVID-19 virus has had a large impact on this study. After finishing the 

research proposal, the intention was to be present at UMS to conduct interviews and 

observations. Unfortunately, due to restrictions regarding social contact, this could not happen. 

Because of this, I was not able to introduce myself in person and get to know everyone before 

the interviews were held. The limitations in personal contact were also net very beneficial in 

the communication between the organisation and me because responses took longer and the 

quality of the interview records reduced due to bad internet connections.   

 Also, due to the pressure on my supervisor to enable online education, there was a delay 

in providing feedback on this study. Besides, I was not able to meet my supervisor in person. 

This meant that I had to catch up a lot after receiving my feedback, but fortunately, everyone 

from UMS was very understanding, helpful, and enthusiastic.  

 Furthermore, in my role as a researcher, I might have influenced the responses of the 

last few interviewees since my knowledge about the organisation and the topic IPPM enhanced 

during desk research and the first interviews. However, I was always open to respondents’ 
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perspectives and I became enthusiastic about their stories about the organisation. The 

enthusiasm regarding the organisation and the subject also influenced my view on innovation 

projects causing a conceptual error. I have taken a critical look at this and corrected my 

mistakes.   

 Last, although I could not be personally present within the organisation, I have learned 

a lot from the conversations with employees and managers of UMS during this study. It showed 

me the differences between start-up organisations and large(r) corporations, and it enabled me 

to gather useful information and expand my knowledge about IPPM. Additionally, it provided 

me with insights to critically review the different perspectives of respondents and create my 

own.  
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