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[bookmark: _GoBack]Introduction
This paper is the story of my personal journey, and how doing a PhD study at the TU Delft faculty of Technology, Policy, and Management (TPM) was instrumental for paving my path to the future. As will be explained, this research under the guidance of dr. H.G. Sol and dr. ir. A. Verbraeck, created the compass on which I navigate the challenges encountered in my professional life. Because this is a personal story, I decided to write it from a first person perspective.
From early life I was fascinated by technology and innovation. As a child the world of aviation and stories about the early aviation pioneers captured my imagination. I was not the kind of child who would only read about it; I was the kind of person who wanted to live it and do it. And so I did! I made flying model aircraft, took lessons in a glider at around age fifteen, and eventually decided to study aerospace engineering. 
In addition I was exposed to computers from a very young age. I remember playing with an Apple II in the early 1980s and making my first computer program on an MSX computer. I was born just in time to experience the entire evolution of the PC. During my aerospace study my programming skills did not go unnoticed by the faculty staff and I scored my first programming job at the university. 
In my early career I merged my fascination for aviation with my passion for computers, which in retrospect was really a passion for pioneering technology and innovation. As a graduate student and later on as a researcher at the aerospace faculty, I specialized in developing computer simulations which eventually led to my PhD research in 2003 at the TBM Systems Engineering department. 
Initiation, research question and research approach
As a member of the Systems Engineering department, I found myself surrounded by an ambitious and enthusiastic group of scientists and PhD students who were redefining the world of computer simulation. Based on Professor Sol’s paradigm for simulation as a method of enquiry (Sol 1982), simulation was not only seen from a pure technical perspective but also as a methodology. In this methodology people, processes and technology came together in a collaborative environment: the Decision Enhancement Studio. 
I took this concept of studio based decision making as the starting point for my PhD research (Chin 2007). The research was shaped around a project that was conducted in close cooperation with the Port of Rotterdam. The port was in the process of changing from a public organization to a privatized organization. As such it found that it needed to be more competitive, which meant that its long standing business processes needed to be reshaped. The focus of the research project was on area planning teams at the port (Smits et al 2005). These multi-disciplinary teams made five-year spatial plans for specific port areas, in order to contribute to the strategic development of the port. The problem was that making an area plan could take up to ten months, while commercial deals needed to be closed within much shorter time intervals. Consequently there was a tension between the commercial department and the spatial planning teams. The commercial department needed the planning reports as input for customer negotiations and simply could not wait for ten months. At the same time the planning teams felt that they were put under pressure to deliver the reports too quickly, while they wanted to deliver spatial plans that were in line with the long-term strategic goals of the organization.  
The objective of the PhD study was to investigate if a suite of software services could be designed to effectively support the area planning teams. This objective was translated into the following main research question:
Can we create a suite of services to support the actors in a studio based planning process that improves their effectiveness in mainport planning? (Chin 2007)
This research question was answered by setting up a close cooperation with key stakeholders at the port. Prototyping was an important research tool, because it allowed the involved stakeholders to get a feeling of studio based planning. It helped them to understand how the software could help them in area planning, and it provided them regular feedback moments. Furthermore, prototyping made them part of the design process and as such they owned the solution. 
Contributing to a body of knowledge
From a technical standpoint, prototyping also helped in making technology choices. The suite of planning services was based on what was the state of the art in web technology at the time. By merging the Java Portlet standard with Web 2.0 (AJAX) technology, a scalable, customizable, web-based suite of services was realized. Furthermore, we enabled the integration of the port’s GIS data in the suite through interactive web-based maps.
From a personal standpoint I approached the PhD research mainly from a technical perspective, and I focused the thesis on the technology needed to develop a scalable web-based suite of decision support services. In hindsight, the port’s main interest was not in the technology, but in what the technology and the prototypes facilitated. From their perspective, the cooperation with TU Delft helped them to review and reorganize the way in which area planning was conducted. It helped them to get all the stakeholders on the same table, and discuss the underlying issues, i.e. the tension between short term commercial benefits and long term strategic development. 
In retrospect, I could have written a completely different PhD thesis based on the exact same research. Instead of answering the question of “can we create a suite of services?”, the question could also have been “how can R&D and prototyping facilitate organizational transformation?”. While the durability of the state-of-the-art in technology is limited as developments are moving very fast, the latter topic would have resulted in a more durable contribution.
Exploration and pioneering product innovations
Yet, during the years that followed upon completing my PhD in 2007, I worked on applying my technical skills by joining a technology startup. I used my PhD research as input for the development of the company’s core product. I merged the existing software of the company with what I learned from my PhD to create a new software platform for web-based simulation. Turning PhD research into a commercial product came with a whole new set of challenges. I had to manage in two directions: first I was leading a small team of talented software engineers, and second I had to “sell” my ideas to the company’s management. Furthermore, in contrast to developing prototypes, production software cannot be thrown away. Any design errors or shortcuts would eventually lead to symptoms that would not go away anymore, i.e. starting over is not an option or at least very complex. Consequently developing commercial software requires a long-term vision, dedication, and a strong focus, which is often in stark contrast to the short-term objectives of sales & marketing. 
While building state of the art web software was certainly very challenging, it were the managerial challenges that turned out to be more challenging and also more intriguing. Developing a completely new product requires much more than addressing technical challenges. It also requires working with management on the positioning of the new product in line with the corporate vision and strategy. Furthermore, it requires setting up a team of developers who will design and build the new product from scratch. In reality this team was not a new team, but it consisted of the same people who already used to work on the company’s existing product portfolio. 
Creating a generic understanding
Making a new and innovative product requires a change in the way of working and how people think about their work. It is not a matter of making things lean and mean, because that is about incrementally optimizing a production system (Swink et al 2014). Optimization is about getting rid of waste and making things more efficient. Popular software development methods such as SCRUM are meant to make the process leaner by creating a feedback loop, e.g. in the form of a burndown chart. That is not what we are trying to achieve when starting on a new product. Making things more efficient is not what this is all about; instead it is really a matter of achieving effectiveness.
As Ackoff (1978, 1998) explained, efficiency is about doing things right while effectiveness is about doing the right things. He also stated that it is much better to do the right thing wrong than to do the wrong thing right. When starting out right one can always improve the solution later on, but when taking shortcuts design flaws will be introduced which cannot be corrected anymore later on. Especially in the world of software development this turned out to be a dangerous trap. Often it is easy and quick to program something that sort of works, but building upon a prototype is like building a house without a foundation. Eventually it will collapse under its own weight. Therefore, it is important to realize and accept that prototypes must be thrown away. These should not be seen as the start of the final product development, but as learning opportunities which will be used as input for the final solution. In that sense creating waste is a crucial part of the innovation process.
There is a world of difference between improving upon existing software products and innovating new solutions. To innovate means to manage change. Not only the product portfolio will change, but everything will change: the way of working, the targeted market, branding & marketing, functions and roles in the organization, leadership and management etc. The result will be a complete transformation of the organization; a change of the status quo. 
Developing a contribution
Managing this change has been my personal challenge during the course of my career. Before I realized what I was actually trying to achieve, and when I still had a technology focused mindset, this was often an enormous struggle. While developing the technology was difficult enough in itself, it were these “external distractions” which seemed to be the biggest obstacle and for which I relied on other people, i.e. my managers. With the best of intentions, management tried to convince me that introducing lean and mean processes such as SCRUM, and more formal procedures would be the path to success. While this is definitely true for the incremental improvement of the existing product portfolio, it does not help the innovation of new products. As argued above making things efficient is not going to help in increasing effectiveness.
To effectively manage change requires one to realize what change really is: the manifestation of a new situation. We are not talking about an incremental change but about changing the status quo. As described by Hill (1937), this requires a strong desire and a vision to start with. Next, one has to deeply believe that the change is within reach and truly accept the situation that will result from the manifestation of the change. Furthermore, one needs to sincerely intend to move to the desired situation and take appropriate action. One has to learn how to live as if the change already occurred and only then the conditions for the change to really happen are fully met. 
Kotter & Cohen (2012), describe how to successfully achieve the process of change management in organizations. They identified eight steps which are largely in line with the steps mentioned above, only formalized for an organizational setting: creating a sense of urgency (strong desire), building a guiding coalition, creating a vision, communicating buy in (acceptance), empowering action (faith), creating short term wins (intentions), don’t let it up (taking action), and making it stick (live it).
Each of these steps comes with its own challenges. As described by Heifetz et al (2009) the challenges that should be addressed can be separated in technical challenges and adaptive challenges. For technical challenges the problem and the solution are well defined, while for the adaptive challenges the problem and solution are ill-defined due to bounded rationality (Simon 1976). Addressing the adaptive challenges requires building a deep understanding of the underlying forces. Diagnosis is needed to become aware of these subconscious forces, such as company politics, resistance to change, conflicting interests etc. One has to learn how to read between the lines, to learn about “the song beneath the words” (Heifetz et al 2009).   
Managing change requires a systemic approach to transformational leadership as agued by Ackoff (1998). He mentions a number of characteristics of this leadership style: facilitating employee growth and development, providing learning and training opportunities, managing interactions (not actions), creating a cooperative environment, and facilitating organizational learning. Rooke & Torbert (2005) provide a classification of leadership styles and how one style can transform into another. The lower leadership styles are mainly concerned with individual contributions, managing administrative tasks, and catching opportunities. More advanced, i.e. transformational leadership styles deal with facilitating personal, organizational and social transformations. These leadership styles aim to transform and grow the organization as a whole as well as the individual members of the organization.
To summarize, technological innovation leads to a change in the status quo. It allows a company to serve its customers in different ways and open up new market opportunities. At the same time, it triggers the need for an organizational transformation that goes way beyond the technical challenges. To successfully manage this change requires one to become fully aware of the adaptive challenges and to address these systematically. The 8-step framework of Kotter & Cohen provides structure and situational awareness, and developing a transformational leadership style is required to manage change effectively. 
Instantiation and Evaluation
Looking back, developing change management skills was not something I planned to pursue, but it was merely the result of my passion for innovation. In the beginning it was a huge struggle, mainly because of a lack of awareness: I simply tried to solve new problems with an old mindset. Working in a young company with very little diversity, i.e. engineers, also meant that there was nobody to learn the required skills from. 
Moreover, coming from a technical angle meant that there were also a lot of technical issues on my plate. In other words, programming was (and still is) an important part of the daily job. Apparently, the software development skills which I developed over the past decades are rather unique. In fact, my skills are so unique and in demand that my managers and colleagues developed a dependency on them. While this used to be an advantage, it had become a serious obstacle for my personal development. It is extremely hard to switch between doing programming work and doing managerial tasks, because it requires a completely different mindset. Technical work requires a deep focus on a single task for a longer period of time, while managerial tasks and transformational leadership require more of a helicopter view to see the bigger picture. 
It was not until I had read the work of Covey (1989) that I understood the missing link. Covey explained that there are three phases in life: complete dependence as a child, achieving independence as an adult, and eventually mastering inter-dependence. Doing a PhD leads to achieving independence as one learns to be pro-active, set priorities, and have a clear focus. To master inter-dependence three additional habits need to be developed according to Covey: active listening (understanding others), to think win-win, and to create synergies. The latter three habits are a requirement for progressing in life and for becoming an effective transformational leader.
Knowing this it was time to take back control over my own progression in life, which led me to start doing a part-time Executive MBA study at RSM Erasmus University. This Executive MBA program will help me to make the next step in my career and to successfully address the adaptive leadership challenges that I will encounter. 
Epilogue
My PhD was the start of an interesting journey. The journey started with a technical challenge formulated as a “can we create?” - question. This was a major and interesting challenge to begin with, but along the way even more interesting challenges came along. The technical challenges turned into questions of change management and transformational leadership. Instead of becoming a software architect, my goal turned into becoming an architect of change. 
The foundations of systems engineering turned out to be invaluable in this journey. As such my PhD research did not only get me started, but also provided me with a lifelong compass for personal development. I would not be in this position today without the continued support of my promotor, Professor dr. H.G. Sol.
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