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‘Art is making something out of nothing, and selling it’ 
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Abstract 

NIfTI is a technology developed at Radboud University which has the means to become a 

mode of transportation for future generations. While technological developments are being 

made, it becomes more and more important to examine possible viable ways to introduce the 

technology to society. This study had the aim of providing initial impressions of factors NIfTI 

has to consider in order to become an accepted technology. In order to do so, mixed-method 

approach was utilized. A self-devised methodology [reverse-funnel] has been developed to 

meet the specific and fuzzy requirements of the study. The core findings of this study purport 

the importance of pricing, NIfTI’s potential role in improving quality of life, increased levels 

of social inclusivity and sustainability.  
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1. Introduction 

When Microsoft introduced its well-known virtual assistant Clippy in 1997, it automatically 

popped up at times to give users information on how to operate the software they were using. 

However, after poor customer feedback, Clippy was defaulted to being off until its final 

termination in Office 2007. Clippy makes for a clear example of a bad fit between customers’ 

needs and the vision of a company. Microsoft developed the piece of software to be of aid for 

users new to the digital word processing industry. While there definitely was a demand for 

guidance in the new digital age, the often-irritating paperclip was not the answer. How could 

Microsoft, a big Fortune-500 company get it so wrong? How do organizations cope with 

incorporating customer’s needs and requirements into new products and services? How can 

companies make sure - from the very earliest stages of development - that they are in touch 

with their customers and their desires?  

In the development of any new product or service, identifying opportunities for business 

models and examining possibilities for new technologies is one of the first steps. Many 

researchers have attempted to create clarity in this fuzzy front-end [FFE] of innovation. The 

FFE is a crucial phase in product development, as it has the highest impact on the future 

project trajectory (Herstatt & Verworn, 2001). The main goal of FFE-management is ensuring 

[or at least attempt] to steer a project in a direction in which commercial success might lay 

ahead. One of the implicit problems in dealing with FFE is - unsurprisingly - its fuzziness. It 

has proven to be very challenging to develop a methodology that tackles the earliest stages of 

innovation.  

The innovative technology that concerns this study is a new technology that has the potential 

to be a way of transportation for the future. NIfTI is a technology that utilizes magnetism and 

electromagnetic coils to propel a so called ‘pod’ over the road. In essence, the road becomes 

the engine. Without the need for an engine, wheels, brakes or heavy batteries, the system has 

the potential to be far more sustainable than current alternatives. While the technology that 

lies at the core of NIfTI is set, the exact way in which the system might be shaped is still 

completely open and the developmental trajectory is still to be determined. As mentioned, 

defining design requirements, possible viable business models and identifying search fields is 

one of the first steps in developing new technologies, and can play a major role in determining 

the degree of future success (Herstatt & Verworn, 2001). Therefore, the aim of this research 

paper is to take the first steps in making NIfTI’s fuzzy front-end tangible, and to examine 

various factors that may influence NIfTI’s degree of adaptation. The result is an explorative 
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study in which the main focus is to examine different viewpoints from various stakeholders 

and to find out if they think NIfTI should exist and, more importantly, how NIfTI might one 

day exist. After all, without a compelling reason to exist, a product is doomed to failure 

despite the quality of the process, the experience of the engineers, or the skill level of the 

managers (Bazzani, 2013).   

If brought to successful completion and with proper guidance, the NIfTI technology has the 

potential to be a means of transportation for the future.  

Based on the problems proposed in the previous paragraph, the main question this exploratory 

study seeks to answer is; 

‘What are some different stakeholder perspectives on the application of NIfTI technology in 

the future, and what can we say about factors that might influence its adoption?’ 

An important question that has to be addressed before we can answer this main question is; 

when do we think of NIfTI as a success? For this study, a high adoption [or, acceptance] rate 

will be the main objective. Therefore, the purpose of this thesis is to examine the factors that 

may influence the adoption rates of NIfTI and how it might potentially look like in terms of 

use and design. This is based on the assumption that high acceptance [i.e., a high number of 

active users] provides NIfTI the opportunity to build a viable business model around it and be 

considered a commercial success. This paradigm is also used as a main guideline during 

collection and analysis; what data relates the closest to this goal and what does that data tell us 

about reaching said goal?  

In order reach a conclusive answer to these questions, this study first examines current 

literature on dealing with the fuzzy front-end of innovation, the first steps in identifying 

opportunities and examining multiple perspectives. Next, a mixed-methods approach will be 

employed, consisting of interviews, a focus group, and a hackathon. The interviews will be 

conducted with individuals who have expertise in transportation and technology to gain 

insights into the potential barriers to adoption and how they can be overcome. The focus 

group will consist of potential users of NIfTI who will provide their opinions on the 

technology and how it can be improved to meet their needs. Finally, the hackathon will bring 

together students from a business master and will provide additional data regarding NIfTI’s 

barriers and opportunities. The result of these collected efforts is then presented and analysed 

in chapter 4. Lastly, the final chapter [5] is aimed at discussing the implications of the data 

and answering the research questions, as well as suggesting opportunities for continued 
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research. The ultimate goal is for the NIfTI development team to gain sense of direction and 

opportunity, to have clarification as to which potential directions might be worth examining 

further and to lay the foundation on which a viable business model can be built.  
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2. Literature review 

The following chapter will examine current literature on fuzzy front-end innovation, and 

present some well-known views on how to cope with the uncertainty that is inherent to this 

stage of innovation. A brief summary and a discussion of the work is given in the last 

paragraph of this chapter. 

2.1 Two ends of innovation 

In current literature, innovation is grossly divided into two parts – Front End Innovation and 

Back End Innovation [FEI and BEI respectively]. FEI and BEI each indicate a separate stage 

of the innovative process. As a general rule, BEI is the phase that follows up on FEI. It is in 

the FEI-stage where creativity and idea generation are focused on. Once an organisation has 

established the innovation to proceed with, FEI becomes BEI. In modern management 

literature, FEI is often referred to as the ‘fuzzy front end’.  In general, the front-end ranges 

from the generation of an idea to either its approval for development or its termination 

(Murphy and Kumar, 1997). Fig. 1 distinguishes between said fuzzy front end and BEI and 

provides characteristics for five stages of an innovative process (Herstatt and Verworn, 2001).  

 

 

 

 

 

 

 

 

Given the scope of this study and the developmental phase of the study subject [NIfTI], We 

can see that in this study we classify as FEI. More specifically, the pre-zero phase as 

discussed later in this paragraph. Dealing with the inherently fuzzy nature of FEI has been a 

Figure 1: Phases of development 
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topic for research in many occasions [e.g. (Cooper and Kleinschmidt, 1994) (Verganti, 1997) 

(Khurana and Rosenthal, 1998)].  

Vast numbers of models and theories have been developed in order to cope with structuring 

and mitigating risk in FEI. One of the major models in current literature is the stage-gate 

approach (Cooper, 1988). The stage-gate model distinguishes four phases, ranging from idea 

generation to product development. Between each phase, a ‘go’ or ‘no go’ is given. Based on 

both a market and a technological perspective [i.e. ‘Can we still identify a minimum demand’ 

or ‘Does this project still seem technologically achievable?’], a team can decide on whether to 

continue or discontinue a program. Probably one of the most sophisticated models for 

structuring the fuzzy front end is illustrated in figure 2. Khurana and Rosenthal (1998) define 

the front end to include product strategy formulation and communication, opportunity 

identification and assessment, idea generation, product definition, project planning, and 

executive reviews (Herstatt and Verworn, 2001).  

 

 

 

 

 

 

 

 

 

 

 

The utilisation of Cooper’s stage-gate approach as well as Khurana and Rosenthal’s 

visualization of FEI have proved to be successful in structuring innovation processes. 

However, given the sequential approach of these theories they mainly prove to be successful 

in cases of incremental innovation (Herstatt and Verworn, 2001). In cases where both market 

and technological uncertainty is present, a learning-based approach is more appropriate (Lynn 

Figure 2: FEI visualization 
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and Akgun, 1998) (Lynn and Green, 1998) (Rice et. al., 1998). The main cause of this lies in 

the nature of radical innovation; high uncertainty demands for high investments on both time 

and financial resources. There is a lack of structure and certainty, rendering the use of a 

sequential approach [stage-gate] ineffective. Nevertheless, such structured approaches are still 

very valuable in later stages of innovation and must therefore not be overlooked. The subject 

of this study can be identified as a radical innovation on most fronts; there currently are 

vehicles in operation that show similarities with the subject [i.e., maglev, autonomous 

operation etc.], but none yet combine them all. So, then the question becomes; how can one 

shape the future of such a radical project? Unfortunately, very little is documented on 

structuring such processes. A combination of theories and models can however provide basic 

guidelines assisting in achieving the goal of this research. 

2.2 Kano model 

A key aspect in developing a radical innovation is early market testing. Is there actually a 

demand for the technology we are developing? If so, what clues does the market give us to 

shape this new technology? Kano’s model is a widely used tool for understanding the voice of 

customers and their impact on customer satisfaction. Customer satisfaction is a desirable and 

important aspect in NPD, as it can be seen as a quantification of success. It depicts the degree 

to which the market is satisfied with a new product or service.  A classical view of the 

relationship between customer requirements (CR) [i.e. what characteristics does a customer 

expect], and customer satisfaction (CS) [i.e. to which degree are customers satisfied with the 

inclusion of said characteristics] is one-dimensional; the more a CR is met, the higher CS. 

However, fulfilling customer expectations to a greater extent does not necessarily guarantee a 

higher level of customer satisfaction (Matzler and Hinterhuber, 1998). Kano’s model 

identifies different categories of customer requirements based on how well they are able to 

achieve customer satisfaction. The three categories; must-be, one-dimensional and attractive 

attributes have different impacts on customer satisfaction as the level of fulfilment for 

customer requirements varies (Kano et al, 1984). 
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As shown above, the three categories have different relationships with customer satisfaction: 

Must-be attributes are taken for granted when fulfilled. Not meeting these attributes leads to 

customer dissatisfaction.  

One-dimensional attributes have a linear relationship with CS. The more these attributes are 

met, the higher the CS.  

Attractive attributes in general are not expected by customers. Fulfilment leads to greater than 

proportional satisfaction, but absence does not lead to dissatisfaction as attractive attributes 

are not expected by the customer.  

Besides these three main categories, Kano et al. define three more categories in addition; 

indifferent, reverse and questionable. In order to categorize CR’s into these six categories, a 

Kano–questionnaire can be developed. A Kano-questionnaire examines each CR with a pair 

of questions, in both functional and dysfunctional form. There are five answers [Likert-scale] 

to each pair of questions. Based on the combination of customer response to both questions, 

the CR is classified as one of the six Kano categories for that customer by checking the Kano 

evaluation table. Generally, the mode is considered as the final Kano category for that CR 

(Kano et al., 1984) (Wang & Ji, 2010). Ranking requirements can fulfil an important role in 

radical innovation processes. It gives direction for development by both indicating market 

demand for certain elements, while ranking those elements based on importance to that 

market simultaneously. We identify Kano’s approach as being the most quantitative in this 

study.  

Figure 3: Attribute - Attractiveness curve 



 13 

2.3 Quality Function Deployment [QFD] 

Claimed to be a main pilar for successful total quality management and product development 

(Zairi and Youssef, 1995), quality function deployment [QFD] is another method that aims to 

give direction in the troubled waters of front-end development. Quality Function Deployment 

[QFD] is a heavily researched topic and therefore goes by a multitude of definitions. In the 

scope of this study a summarized definition by Zairi & Youssef (1995) provides the main 

principle based on a multitude of definitions (Lynch & Cross, 1991)(Hauser & Clausing, 

1988)(Garvin, 1988)(Bossert, 1991)(Maddux et. al., 1991)(Fortuna,1988)(Adams & 

Gavoor,1990);  

‘Whether QFD is viewed as a process, a method, a system, or even a philosophy, it ensures 

that customer requirements are integrated into new products as early as the design stage. It is 

therefore necessary to survey customers and discuss these needs’ QFD aims to incorporate 

customer requirements into a product or service in an early design stage [pre phase zero]. 

Various methods are developed in an effort to achieve this. QFD is most often visualised by 

the so-called house of quality. 

 

 

A house of quality is used to provide information on customer requirements [whats] and 

design requirements [hows], priorities of the customer requirements, priorities of the design 

Figure 4: House of Quality 
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requirements, as well as correlation between the hows and the correlations between the hows 

and whats. These six components together make up the HoQ. While QFD can be of great help 

in mapping CNs, the method is not uncriticized. A typical QFD process requires the 

involvement of multiple stakeholders, such as customers, designers/engineers and marketing 

teams. It also depends on the customer’s ability to articulate their needs, as well as the 

designer’s ability to understand and address these needs. As a result, the QFD process can be 

labour-intensive and time consuming (Wang et. al., 2021). Compared to more simplistic 

models such as the one discussed in the previous paragraph [Kano], QFD relies on more input 

from the side of the organisation looking to innovate. However, this does not render QFD 

methodology useless. While examining fuzzy innovations, surveying the market using a 

combination of QFD and other approaches provide structure in not only finding direction, but 

also prioritizing in a later stage of research.  

It becomes clear that literature based on quantitative analysis does not lend itself well for the 

explorative nature of this study. The models discussed up until this point have all been reliant 

on data to be entered into a model. However, how does one operate when there is no data yet 

to be discussed? When there are no tangible properties defined? Based on this, we might look 

for literature that seeks to define said data and/or properties.  

2.4 Grounded Innovation 

Gathering your first anchor points for any innovation or development is by definition a fuzzy 

process; you do not yet have any starting points. You have to create them. An angle to the 

problem of this fuzziness in early stages of innovation is proposed by Henning Breuer and Fee 

Steinhoff (2010). Based on Grounded Theory (Glaser & Strauss, 1967), Breuer & Steinhoff 

developed a Grounded Innovation approach. The Grounded Innovation approach intends to 

discover new search fields for innovation from heterogeneous data sources and findings. 

While the aforementioned literature mainly focusses on shaping the products of FFI generated 

in a rather ad hoc [i.e., fuzzy] fashion, Grounded Innovation presents a systematic yet open 

ended approach to identify business opportunities and search fields for innovation (Breuer & 

Steinhoff, 2010). Figure 4 provides a visual impression of the Grounded Innovation model.  
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The Grounded Innovation model distinguishes between three ‘stages’; search fields, areas of 

interest and business opportunity. Ranging from broad to more specific respectively. In brief, 

a search field confines of an area of potential interest that might be worth further examination. 

Next, areas of interest are more focussed and can be seen as search fields within search fields. 

Areas of interest consist of a cluster of business opportunities. Business opportunities provide 

the possibility to create a viable business model off of. The main approach for ‘filling in’ the 

model above is qualitative data collection. This consists of extensive document reviews and 

interviewing [potential] stakeholders. Stakeholders may be people already involved in a 

project, as well as external experts and even potential customers [early adopters]. After data 

collection is complete, analysis begins. Data analysis in the Grounded Innovation model 

consists of labelling all the findings from the data collection and assigning them to search 

fields, areas of interest or business opportunities. Two factors play an important role in 

categorising findings and assessing their usefulness. Strategic topics are there to ensure that 

the findings are kept within the scope of the organisation. In other words; the relevance of the 

findings is assured by either adjusting them to an organisation’s strategy, or rejecting them 

altogether. Secondly, Preconditions and trends may impact the innovation in various ways. 

For example; new regulations may render some areas of interests irrelevant or a demographic 

trend may pose an opening for new business opportunities.  

Figure 5: Grounded Innovation 
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A literature review shows us that several attempts have been made to defog the fuzzy front-

end of innovation. The distinction between FEI and BEI underlines the generally accepted 

sequency of innovation, as depicted by Herstatt & Verworn (2001) as well as possibilities of 

managing said phases [e.g., Cooper’s stage-gate model]. Kano attempts to quantify the search 

for achieving customer satisfaction by proposing a survey-based approach where the product 

is a list of properties to include and the degree to which these assist in achieving customer 

satisfaction [and the main goal; adoption]. The Quality Function Deployment [QFD] method 

takes a more general view, stating that quality and customer interaction should be built into 

the development process from the start to maximise customer satisfaction with a final product. 

However, most of the aforementioned models are only applicable in later stages of innovation 

where there is at least a general sense of direction or functions and requirements to include. 

These are stages where ideas have already been generated and a general direction is already 

defined. There appears to be a literary gap at the pre-zero FFI phase. Bauer & Strauss 

recognize this and have made an attempt to provide guidance by proposing a framework of 

constant reporting, memo keeping and iterative data collection. That mentioned, the general 

absence of guidance and literature in the pre-zero phase of FFE far outweighs the literature 

that is present for later phases. Dealing with such a gap is inherent to exploratory research. 

One appears to be forced to ‘learn as they go’ and apply an explorative approach. To reiterate: 

in cases where both market and technological uncertainty is present, a learning-based 

approach is more appropriate (Lynn and Akgun, 1998) (Lynn and Green, 1998) (Rice et. al., 

1998). The main conclusion appears to be that in such early stages of development, a 

researcher should attempt to predefine what is relevant and use these definitions to comb 

through their data. This means that the methodology of the exploratory study must be shaped 

primarily by the researcher. The researcher must identify the most important research 

questions and objectives, as well as the most appropriate research methods for exploring these 

questions. It is important to have a clear understanding of the research problem, the target 

audience, and the research context. In addition, it is essential to have a grounded 

understanding of the current state of the technology and its potential benefits and limitations. 

This will enable the researcher to identify potential customer needs and requirements that 

influence adoption, and to develop an appropriate research strategy for exploring these needs. 

Overall, the exploratory study must be carefully designed and executed to ensure that it 

provides useful insights into the potential of the new technology and the factors that may 

influence its adoption. By taking a grounded and flexible approach to the research process, the 

researcher can ensure that the study can be relevant, meaningful, and impactful. 
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Figure 6: Reverse-Funnel 

3. Methods 

As mentioned previously, this research has adhered to a predominantly qualitative method of 

data collection, given the fuzzy nature of the research topic and environment. The mixed 

methods used for data collection were; interviews, focus group and a hackathon. This 

triangular approach resulted in a self-coined and -developed ‘reverse-funnel’. Data iterates 

between the qualitative/ quantitative spectrum and in between the mixed methods. For 

illustration, please see the figure below; 

 

 Interviews  Focus Group   Hackathon 

 

 

 

 

 

 

 

First, the interviews allowed for in-depth analysis of certain specific stakeholder perspectives. 

Having examined these, there now was a basic framework upon which the researcher could 

build a focus group; knowledge obtained by the highly qualitative interviews was reflected on 

an increased number of focus group participants. The findings of the focus group then were 

compared to the output of the hackathon. All in all, the entire process was iterative; there was 

a constant comparison between the three methods of data collection in order to extract the 

most valuable data from it. The philosophy behind this ‘reverse-funnel’ approach is as 

follows; wicked problems are presented to experts in the field, who may give researchers 

initial impressions and guidelines as to which route to take going forward. Once initial key 

knowledge is obtained, this then is reflected towards a slightly larger set of subjects [the focus 

group]. Lastly, a more quantitative approach [such as a hackathon] is used to be able to 

combine both qualitative and quantitative methods that may lay the foundation for further 

research. In other words; this approach attempts to make something out of nothing. The goal 
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during all data collection phases and the entire process was to generate as much stakeholder 

perspectives as possible and compare/ iterate between them, following the qualitative 

Grounded Innovation approach as discussed in the previous chapter as a mainstay.  

Given the highly limited pre-existing knowledge and lack of literary mainstay, it was 

important to establish what was and was not relevant data for this study. The following was 

decided upon in that regard; anything that could be logically linked back to the objective and 

research question was deemed relevant. This was also in line with the explorative character of 

this research. To reiterate; during collection and analysis of the data, the goal and relationship 

to adaptation/ acceptance was constantly kept in mind, assuming that a high acceptance rate 

gives NIfTI the means to be a viable business and novel mode of transportation.  

3.1 Interviews  

Collection 

In-depth interviews were the vantage point for this study by providing intricate initial insights 

from specific perspectives [current consumer market, Industrial Design and an inside 

perspective]. The goal of the interviews was to lay the foundation for the rest of the study and 

data collection. The table below depict each interviewee’s background and alias.   

Interviewee Background 

Peter Manager key accounts major car lease firm 

Nigel Project manager NIfTI 

Tom Industrial Design [ID] lecturer 

Figure 7: Interviewee overview 

The chosen method of conducting the interviews was an unstructured approach due to the 

fuzzy nature of NIfTI’s pre-zero phase. An open/ unstructured approach was necessary to 

allow the interviewees to share their experiences, opinions, and perspectives without being 

constrained by predefined questions or categories. Unstructured interviews were also deemed 

appropriate for this study as they allowed for an exploratory and flexible approach, enabling 

the researcher to delve deeper into the topic and obtain rich, in-depth data. Furthermore, this 

approach allowed the researcher to delve deeper into certain aspects of the conversation that 

might be valuable for the study.  

Nevertheless, the aforementioned goal of obtaining initial sense of direction and mainstay 

remained the main focus. Most of the interviews were held online, using either Microsoft 
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Teams of Zoom software. During -and after- the interviews, notetaking ensured the 

prevention of data loss. Memo-keeping was used for documenting the interview findings 

based on the notes and [when recording was allowed by the subject] transcripts, following the 

Grounded Innovation approach.  

Analysis 

At the commence of each in-depth interview, permission to record the session was requested. 

While two interviewees granted this permission, there was also a case where permission was 

denied. For the unrecorded interview, memo-keeping and examination was the main method 

of analysis. During the interview, the interviewer kept notes on the interviewee’s main 

insights and points of view, relative to the topics discussed. After the interview, additional 

notes and impressions were written down. Writing said noted directly after the interview 

aided in preserving as much data as possible. The notes were then analysed by using the codes 

found in the transcribed interviews [appendix 2 & 3], to see if there was matching data and 

additional insights.  

The recorded interviews were first transcribed using VLC’s media player software which 

allowed for slowed down playback in order for the researcher to keep up during transcription 

and provide additional context where needed. Each interview transcript was saved in a 

separate Word-file. Given the open scope of this study, an inductive coding method was used. 

This allowed the researcher to interpretate the interviews freely, without the need to stick to 

predefined codes. To then code the interviews, a full text read through was done, after which 

sentences that stood out were highlighted and given a short description describing the 

relevance of the sentence relative to the research question using Word’s commenting feature. 

After the first step of coding, patterns began to show and thus each individual pattern was 

provided its own code. This is in line with a grounded theory design. Grounded theory was 

advocated and developed by Strauss and Glaser in the 1960s [Birks & Mills, 2001]. Open 

coding was the first step where – as mentioned before – initial possibly valuable data/ 

sentenced were labelled. After labelling, trends and commonalities were identified [axial 

coding]. Once categories were formed, the relationships between them were triangulated to 

form a core category [selective coding] to aid in obtaining the desired outcome. In chapter 

‘Findings’ [4], a brief summary of each interview is given, including the codes identified. 
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3.2 Focus group 

Collection 

After obtaining initial data and impressions from the interviews, a focus group was held in an 

attempt to generalize the detailed interview codes and findings. This can be seen as the next 

step following the reverse-funnel model. Participants were recruited using convenience 

sampling, using the direct network of the researcher. The focus group was held on February 

28th, 2022. A total of eight people participated, with ages ranging from 20 – 26 and from 

various educational backgrounds. The aim was to have 6 – 10 participants in the session. The 

limited age range was likely caused by the convenience sampling method, using the 

researcher’s direct surrounding network. Nonetheless, the participants provided valuable 

information given the relatively high use of public transport [similar to NIfTI], while also 

including participants whose main mode of transport is a car or other private vehicle. A brief 

introduction was given to familiarize the participants with the concept of NIfTI and the goal 

of the session. The session was guided by predefined questions. Said questions were based on 

previously collected data and with achieving the study’s goal in mind. After the focus group 

was finished, the questions were divided into three categories; functional, comfort and privacy 

for legibility and presentation reasons. Mentimeter’s in- and output was presented to the 

participants through their phone, as well as being projected on a large screen. Furthermore, all 

data generated could be downloaded into a .pdf-file after the session. This data is presented in 

appendix [4]. Moreover, Mentimeter’s open-ended answer option was used, this allowed for 

participants to see each other’s answers on the projected screen. This public [but anonymous] 

display of answers proved to be helpful in creating discussion as to why certain answers were 

given.  

To make the setting and discussion as natural as possible, the focus group session was held at 

the researcher’s home in an informal setting. The goal was to have the participants feel 

comfortable and open, gaining as much information as possible. This goal was achieved by 

offering the participants beverages and playing games in between the Mentimeter slides. 

During the session the researcher [and one appointed assistant] made sure the discussions 

were kept relevant and in line with the objective. Memo-keeping by the discussion leader and 

assistant aided in capturing information. Interventions were sometimes necessary to keep the 

participants focussed on the subject of discussion.   
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Analysis 

The main data collected from the focus group was the Mentimeter output [appendix 5]. This 

data did not pose a challenge to analyse. In the Mentimeter output, each question and its 

respective answers were preserved in its entirety. This meant for an easy comparison to the 

other data collection methods and the easy recognition of patterns, similarities and additional 

insights. The main findings from the focus group are displayed in ‘Findings’ [4] chapter 

directly after the session, along with a brief summary per discussed topic. Based on the 

identified overlaps and outliers, conclusions could be drawn, aiding in reaching a conclusive 

answer to the research question and objective. In order to do so in a structured manner, a table 

presented multiple interesting statements, and the needs and values that are believed to have 

led to these statements. Working in this way assisted in extracting a deeper meaning from the 

data. The main objective was for the FG to take its place in the chronological nature of this 

study. This meant that one the one hand, it provided an extra layer of potential customer 

feedback, on top of the experts’ opinions gathered in the interviews. Moreover, the focus 

group provided a vantage point for analysing the hackathon.  

3.3 Hackathon 

Collection 

The final method of data collection utilized in this study was a Hackathon. Data hackathons, 

also known as data dives, are intense events where teams of data scientists, computer 

programmers, graphic and interface designers and project managers try to creatively tackle 

data problems and prototype data analytics products. Hackathons typically last between a day 

and a week. Some data hackathons are intended simply for educational or social purposes, 

although in many cases the goal is to create usable data analytics products. Data hackathons 

tend to have a specific focus, which can include specific data sources, methodologies, 

technologies and applications but in other cases, there is no restriction on the type of data 

analytics product being created (What is a Hackathon?, 2019). In the case of this study, the 

hackathon had the duration of one day [07-10-2022]. A total of 52 participants were divided 

into eight groups of six to seven people. The goal set for the day was to get customer insights 

to a NIfTI concept/ prototype. This puts it in line with this study’s objective of obtaining 

factors that may influence its adoption. In order to facilitate the hackathon process, the 

participants went through nine phases which are described and elaborated upon in the 
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appendix [7]. The global set-up was as follows; each group first thought about the case/ 

problem of NIfTI in general lines. These problems and cases were then narrowed down, 

brainstorm sessions were held and customer interviews were conducted. After this, the teams 

came up with and discussed about possible viable solutions and/ or business models. The 

result was a large amount of data that was relevant in both providing a view into the NIfTI 

problem [of adaptation and development], as well as possible solutions for said problems and 

barriers. The data from the hackathon was collected using the web-app www.mural.co. Mural 

is a piece of software that allows teams to join a workspace where they can visually and 

textually share ideas and brainstorm. Each of the nine hackathon phases was given its own 

Mural board, resulting in a total of 63 boards to gather data from. The researcher had been 

given full access to the boards and was able to review them both during and after the event. 

Analysis 

For analysing the hackathon, all 63 murals were observed. It proved to be a challenge to comb 

through the large amount of qualitative data and deciding on its relevance, also given the 

graphical nature of a lot of data. To cope with this challenge, the reverse-funnel approach 

demonstrated its effectiveness by going into this with pre-existing knowledge and 

impressions. This allowed the researcher to distinguish relevant from irrelevant data. Each of 

the hackathon’s nine phases required its own tailor-made approach for presentation and 

analysis, given that each phase used a different format. The product of this can be found in the 

appendix. After observing the Murals, the data that was deemed most relevant for each phase 

was put into tables [appendix 7], which allowed comparing the hackathon data to the other 

data with relative ease. The analysis itself mainly consisted of attempting to recognise 

patterns and similarities. When multiple hackathon groups and/or participants came up with 

similar ideas for factors that might influence acceptance -or otherwise relevant information- 

this was put into the tables as found in the appendix. Once the tables for all nine phases were 

complete, they then were ready for comparison to the other data collection methods. By 

iterating between these comparisons, conclusions could be drawn that aided in achieving the 

research goal.  

 

 

http://www.mural.co/
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3.4 Ethics  

In the scope of ethical considerations, this study adhered to a code of conduct to ensure 

confidentiality and privacy of its participants and respondents. The goal of these 

considerations was threefold; protection of rights, enhancement of research validity and the 

maintenance of scientific validity. Since qualitative research often involves a more detailed 

report on an individual’s points of view and opinions, integrity and confidentiality were all the 

more important. In order to guarantee the anonymity of every person that contributes to this 

study, no names or any other details that might reveal an individual’s identity are shown, with 

the exception of Nigel, NIfTI’s project manager who gave explicit permission to be named.  
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4. Findings 

4.1 In-depth interviews 

4.1.1 Peter  

Peter is employed by one of Europe’s largest car leasing firms as a key account manager. This 

put him in the position to give insights in the current state of a large portion of the mobility 

industry, as well as particular trends and an informed view on NIfTI’s ambitions. One of the 

first takeaways from the conversation was the large economic incentive that buyers -whether 

it being corporations or individuals- adhere to when seeking out a new mode of transportation. 

When asked about the ratio between economic and ecologic motives for choosing electric 

vehicles, Peter indicated that economic benefits and incentives -i.e., lower taxation, lower 

[close to zero] fuel costs et cetera- far outweighed the ecological considerations in a major 

number of cases. Another notable, partly economical finding was that pay-per-use vehicles 

are gaining popularity. Moreover, Peter expressed faith in the future of autonomous vehicles 

and the many problems it might solve. This includes eliminating traffic congestion, as well as 

greatly improving occupant- and pedestrian safety. Peter noted that one of the major themes 

for realizing NIfTI might be privacy. Since NIfTI can be seen as a hybrid between private and 

public transport, the degree to which passengers experience privacy -i.e., sitting in the vehicle 

by themselves or with strangers, visibility from the outside in, possible camera surveillance et 

cetera- is likely to be of large significance. Furthermore, given that the occupants are not 

concerned with piloting the vehicle, modes of entertainment and interior comfort and 

properties were also a large theme. Peter gave examples such as;  

‘Will I be able to get work done? Are there going to be tables?’ 

‘Since I’m not busy controlling the vehicle, a large screen could have great benefits. Also, a 

good sound system might be a priority’ 

Above statements are a good illustration of the final key point that arose during the interview. 

At the close, Peter mentioned the complete vanishing of the importance of driving 

characteristics. More specifically; since the occupants are not actively giving input for 

controlling the vehicle whatsoever, variables such as pedal- and steering feel become 

irrelevant as a whole and can therefore be disregarded. However, this is not to say NIfTI 

should not put effort into making journeys as comfortable as possible. 
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 In summary; economics, privacy and design properties that can pose opportunities and 

barriers were on top of Peter’s mind and are the first impressions that may steer further 

research. 

4.1.2 Nigel 

The second interview conducted was with one of NIfTI’s project leaders, Nigel Hussey. In his 

role as project leader, Nigel can be viewed as a spider in the web that’s called NIfTI. While 

concerned with a large number of facets of the project, he was mainly involved in the 

development of the technology itself, from the first hour. This did not mean however that no 

thought was given on other aspects, such as the political and environmental impacts. Nigel’s 

central role rendered him excellent in providing inside views on the current state of the tech, 

but also thoughts on other factors that might impact NIfTI and its environment, as well as 

factors that impact NIfTI’s acceptance. The current development for NIfTI is in its very early 

stages. At the moment of interviewing, there was a proof of concept in the form of a box that 

was approximately the size of a matchbox being able to float in a straight line for 

approximately 2 meters. Nigel did however underline that the eventual goal was to transport 

people. He acknowledged that there was a long way to go until this vision would become a 

reality, however. After briefly discussing the current state of development, several benefits 

that NIfTI would have over its alternatives were discussed. This was one of the major sources 

for data that would later prove beneficial in iterating between other data. In that sense, this 

second interview may be seen as an ‘umbrella’, where individual topics from other interviews, 

as well as the focus group and hackathon were viewed from an internal perspective. The five 

USP’s Nigel touched upon gave a good impression of the main impressions from this second 

interview: 

- No fatalities 

NIfTI has the potential to achieve the ambition of many governments to have zero traffic-

related deaths. This has to do with the light weight of a ‘pod’; no engine, batteries or wheels 

mean that a NIfTI vehicle will be much lighter than alternatives. The chance of a collision 

happening is already very slim thanks to the AI controlling the vehicles. Even in the scenario 

of a collision, NIfTI’s low velocity means that an impact will be much less severe at the same 

speed than the heavy alternatives, such as cars.  
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- No congestion 

The AI powered system calculates a route in advance, and waits for the pod to be released 

until a path without stopping is available. This means no congestion and very consistent travel 

times.  

- No pollution 

Even with the electrification of current cars, they still pollute in large amount. The project 

manager even claimed that if all current cars were to go electric, pollution levels would 

increase. The main polluter is not exhaust gasses, but rather small particulates that come from 

brake pads and rotors, as well as the wheels. Given the larger weight of electric vehicles, the 

emission of these particles will increase and the net pollution will be higher than the current 

status  quo. Since NIfTI has no wheels or brakes, these particles will be inexistent and 

therefore NIfTI proves to be a much cleaner solution.   

- Sustainable development 

For the production of electric vehicles, a lot of natural resources are required. So much so that 

if all cars were to go electric, the resource crisis that the world is already facing would 

become a serious bottleneck. The main material used for the production of NIfTI is 

aluminium, a material that can be found in abundance across the globe. Precious materials 

such as cobalt and lithium [used in the production of electric cars] can be spared and used for 

other applications such as consumer electronics.  

- Inclusivity 

NIfTI does not need a driver. Rather, it drives itself and anyone who is in it. This means that 

individuals who are unable or not allowed to drive a car become mobile again. Moreover, the 

NIfTI does not adhere to the design rules of a traditional vehicle, meaning that entry- and exit 

points can be designed in such a fashion that individuals with disabilities can easily access the 

vehicle. Voice commands inside the vehicle could help individuals with poor eyesight. These 

are some examples that illustrate NIfTI’s potential to significantly improve social inclusivity.  

The points mentioned above clearly illustrate the project manager’s sentiment; NIfTI has the 

potential to solve issues that electric cars cannot. It should be noted that claims about the 

USP’s above were not backed by scientific evidence. They do however illustrate the 

innovative mindset and the mental model of the project manager, and provide further insights 

in factors that may influence NIfTI’s adoption.  
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4.1.3 Tom 

The final in-depth interview was held with an Industrial Design [ID] lecturer. The main topic 

of this interview was design and acceptance; what are some considerations when designing a 

new mode of transportation, and how can one improve the likelihood of acceptance for this 

new vehicle? One of the first key takeaways from this interview was the notion that design 

should be integral; it should appeal to the emotion that one wants associated with the 

technology. For example; if you would want NIfTI to express feelings of safety and 

consistency, it is essential that this is recognisable in the design. This also touches on the 

second main takeaway; in order to improve levels of acceptance or adoption, it is important to 

design NIfTI in such a fashion that is radiates both innovation and conservation. The public 

tends to reject technology that looks too novel, or unfamiliar. Therefore, a NIfTI pod should 

not look too alien, while still expressing technological advancements. In scientific terms this 

is also known as the Maya-principal; Most Advanced Yet Acceptable. Tom also expressed 

concerns regarding NIfTI’s automation; 

‘When you start making vehicles idiot-proof, you begin creating idiots.’ 

By making this statement, Tom meant to say that at the core of new technology there are 

humans, and humans make mistakes. If you were to create a technology that makes it virtually 

unnecessary for humans to intervene, they may become uncapable to do so in the sporadic 

occasion that it is necessary.  

One of the final points discussed was the target audience for NIfTI. Tom expressed little 

concerns when asked about this.  

‘Studies suggest that even BMW-drivers [who tend to like the activity of driving] are willing 

to give up some control, for example on the highway.’ 

Individuals from various demographics are likely to accept a technology such as NIfTI, given 

the fact that it has the potential to significantly lift the intensity of travel, which allows for 

people to spend their time more efficiently [i.e., on work or leisure].  

To summarize, the three main takeaways from this interview are:  

1. Design should be integral. 

2. To improve levels of acceptance it is important to design NIfTI in such a fashion that 

is radiates both innovation and conservation [MAYA]. 
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3. At the core of new technologies, there are humans. While technological advancement 

is something to be celebrated, thought should also go into manual inputs. 

In summary, the third interviewee provided valuable insights in terms of design and 

acceptance, as well as indicating potential barriers for said acceptance. The general sentiment 

is that there is a balance to be struck between novelty and conservatism; lean too much either 

way and NIfTI’s adoption may be suboptimal.  

4.1.4 Interview insights 

The interviews were conducted with people from three different industries, providing three 

valuable in-depth perspectives. One of the key differences that stood out was the difference in 

emphasis on economics. It was no surprise that the account manager was most concerned with 

this, having a commercial position in their firm. Quite some answers given appeared to be 

focussed around maximizing market adaptation [gaining market share], and factors that might 

contribute or pose a barrier for it. The project leader and industrial designer were both 

concerned about economics as well, given the inherent function of cost in design. However, it 

appeared that both the project manager and the ID lecturer allowed themselves to ‘dream’ 

more. That is, imagining a future for NIfTI where form, functions and features were 

paramount while cost was something secondary. Linking this back to theory; it becomes clear 

that interviewee 2 and 3 [project manager and lecturer] are experienced being in the pre-zero, 

or idea generation phase. The account manager’s scope was more related to phase one 

innovation. One in which creativity is slowly being replaced by business modelling and 

focussing on economics.  

Another overlapping theme throughout the interviews was ‘acceptance’, where each 

interviewee had a different take on what would be the most important to achieve the highest 

acceptance rate. From Peter’s perspective, the primary driver for acceptance is economics; 

make NIfTI affordable and interesting from an economic point of view, and people will adapt 

it. Nigel on the other hand, was certain that NIfTI’s acceptance would be almost a given when 

executed properly. The KSP’s Nigel talked about in the interview attest to that. However, 

given that Nigel is the project manager for NIfTI it comes as no surprise that he thinks of 

NIfTI as a technology and solution in high regard. In essence, each KSP contributes to 

NIfTI’s acceptance, according to Nigel. Lastly, Tom provided a unique perspective from an 

ID point of view. His Industrial Design background came clearly forward during the 

interview. Factors such as newness, attractiveness and functionality characterize the last 
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interview. In that respect, Tom’s input touched more upon the ‘intangible’ aspect of 

adaptation/ acceptance. On the one hand, NIfTI must not look too alien or it will push people 

away. However, it also should not look too conservative, since after all, it is a highly 

innovative concept. Taking these three perspectives into account underlines the multi-

disciplinary approach in developing novel technologies such as NIfTI.  

Further, the interview with NIfTI’s project manager Nigel is arguably not an objective 

indication of NIfTI’s achievability; given his role, it’s evident that Nigel thinks highly of the 

technology and its possibilities. However, the interview does provide insights regarding some 

of the key elements that the team is currently focussing on. These elements [five USP’s] can 

be compared to data collected during other phases of this study. In that fashion, we might get 

an indication of the alignment between what the team is currently focussing on and the results 

from the rest of this study’s data.  
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4.2 Focus Group  

The focus group’s introductory exercise had the main objective of getting an indication on the 

participant’s transport needs. The chart below presents the most frequent mode of transport 

for each participant.  

Mode of transport Frequency 

On foot 1 

Car 2 

Bike 2 

Public transport 4 

Motorcycle 1 

Figure 8: Focus group most frequent mode of transport 

The in-dept interviews provided intricate perspectives on certain key aspects in developing 

NIfTI. Moreover, they gave initial impressions as to what a broader audience [i.e., the 

‘general public’] may find valuable. The focus group provided the opportunity to add an 

additional layer of data, moving from individual perspectives more towards a broader group. 

The FG was divided into three main categories [derived from the interviews]; functional, 

comfort and privacy. While the categories provided structure, the participants were not 

limited to discussions only touching on these subjects. For each category, multiple statements 

were formulated to stir up the discussion.  

Functional 

‘Speed is very important to me’ 

Most participants found speed to be an important aspect of transportation. However, 

economic and ecological factors play a role. In general, the participants did not mind giving 

up some speed if it meant less expensive or cleaner transportation.  

‘What do you think about public transport?’ 

This general question was added to examine benefits and pitfalls of public transport and the 

possible implications for NIfTI. Most participants thought the public transport network in the 

Netherlands to be sufficiently consistent and fast. Moreover, durability was a significant plus 

and therefore a motive to choose a train -for example- over a car. Cost is comparable [if not a 

little less expensive] to that of a car or motorcycle. However, it should be noted most of the 

participants benefit from the free public transport for students provided by the Dutch 
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government. When asked about negative aspects, the dependence on the fixed travel 

schedules and possible outage were the main issues of concern.  

Comfort 

‘How do you entertain yourself during a trip?’ 

The general trend shown was multimedia; music, podcasts or Netflix were among the 

favourite ways to stay entertained during a trip. Some participants also found just looking out 

the window to be relaxing. Motivation to work during travels was relatively low amongst the 

focus group participants.  

‘What would your ideal mode of transportation look like?’ 

Inexpensive, fast and comfortable was the main consensus. Safety also was of importance, but 

less so than the aforementioned three elements. Complementary elements that contributed to 

larger categories [i.e., a good audio installation relates to comfort] were also mentioned. 

Productivity did not appear to be a large topic, while numerous participants agreed on the 

benefits of a table in the vehicle [not necessarily for productivity].  

Privacy 

‘Do you prefer traveling alone?’ 

Most participants did not have a strong feeling either for or against traveling alone. As long as 

people did not bother them [i.e., being loud or unhygienic] the participants were fine with 

sharing a vehicle with someone else. They did suggest giving travellers an option to choose 

whether you want a private pod or a shared one [perhaps at lower cost].  

‘How do you see privacy related to travel?’ 

“As long as my travel information is not shared with anyone and is well encrypted, I’m fine 

with data collection” 

Above quote is taken from one of the participants and depicts the overall sentiment in the 

group. The participants appear to realize that a lot of their information is already being saved 

by corporations to improve their services. If one can benefit from it, data collection [i.e., 

frequently visited locations, travel times et cetera] does not appear to pose a substantial 

problem as long as it is managed properly.  

Implications 
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Throughout the focus group multiple discussions were held and answers were given that 

indicate a deeper overall meaning. In order get to this deeper meaning, the table below depicts 

several statements that are believed to portray needs and values which are in turn valuable for 

getting a deeper understanding of the reasons why different answers were given. This data can 

then in turn be used further down the line in the sense that it contributes to the chronological 

nature of this study.  

A basic assumption was that the statements given during the FG were the consequence of 

certain needs being/ not being met [satisfiers/ dissatisfiers]. Those needs in turn come forth 

out of certain values. In the table below, an attempt has been made to extract pertinent 

statements and deduct them into needs and values. The general idea is that this approach 

allows us to gain an indication as to what some values of the FG members were. We can then 

relate those values to the findings of the hackathon. 

Statement  Need Value 

Participants did not mind 

giving up some speed if it 

meant less expensive or cleaner 

transportation 

Inexpensive and clean 

transportation 

Cost, sustainability 

PT in NL is sufficiently 

consistent and fast 

Consistent and fast ways of 

travel 

Time-efficiency 

Cost of PT is comparable to 

that of a car 

Affordable transportation Cost 

Dependence on fixed schedules 

and possible outage are a 

negative 

Consistent and reliable 

transportation 

Reliability, consistency 

Ideal transport would be 

inexpensive, fast and 

comfortable.  

Inexpensive, fast and 

comfortable means of 

transportation 

Cost, time-efficiency, 

comfort 

A table would be beneficial A place to put belongings, 

might be for both 

productivity and leisure 

purposes 

Entertainment, productivity 

Sharing a vehicle is not a 

problem if not bothered 

Certain degree of 

privateness during travels 

Privacy, comfort 



 33 

Data collection is fine, as long 

as it’s done in a safe manner.  

Private information stored in 

an integer manner.  

Privacy 

 

As we can see in the table above, by presenting multiple summarizing statements, we can 

deduct needs and values from the answers of the participants. For example; when participants 

indicated that they think public transport in the Netherlands is sufficiently consistent and fast, 

we can deduct the need for a system that is consistent and fast. The value assigned to such a 

statement is time-efficiency; participants value their time to be utilized as effective as 

possible. All the statements were analysed in a similar manner. In total, this resulted in the 

identification of nine individual values; cost, sustainability, time-efficiency, reliability, 

consistency, comfort, entertainment, productivity, privacy. When comparing these values to 

the expectations created by the expert-interviews, we can find a significant overlap. For 

example; both Peter and Nigel indicated that economics [i.e., costs] might be large factors for 

developing NIfTI and more importantly, increasing adaptation levels. An interesting 

distinction is that the focus group respondents clearly showed that they valued not only cost 

and other values similar to those proposed by the interviewees, but also consistency, time-

efficiency and reliability. In this regard, it becomes clear that the FG respondents’ view is 

more from the consumers’ side, not so much the developers’. While the developers/ experts 

appeared to be more concerned with the physical properties of the vehicle [e.g., what should 

be in it, how can we produce and draw it?], the consumers do not really appear to care about 

this as much, so long as the vehicle gets them to their destination in an efficient, timely and 

cost-effective manner.  

In summary, the focus group reinforces the initial impressions gathered during the interviews, 

while also providing valuable additional insights. Various similar themes surfaced, including; 

importance of economics, privacy concerns or lack thereof, importance of social inclusivity 

and attractiveness through design and luxury features. The distinction between the 

developers’ perspective and the consumers’ perspective is something to take into account 

when analysing the hackathon. To what degree might a larger group, placed in a hackathon 

session provide confirmation or additional insights? That said, the combined product of the 

interviews and the focus group provide a solid vantage point for analysing the hackathon. One 

of the main concerns will yet again be identifying any overlaps and differences in output. 

Elements that arise during a) the interviews, b) the focus group and c) the hackathon are 
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definitely of high importance for NIfTI to consider and therefore a highly valuable product of 

this study.  

4.3 Hackathon 

Consisting of a total of 48 participants, the hackathon provided a great amount in valuable 

data. With each of the nine phases approaching the NIfTI case from a different angle, the data 

becomes more than just a collection of impressions. Through the sequential process of going 

through the multiple phases we can see the participants train of thought evolving from 

providing initial impressions and thoughts, towards deciding which features and factors to 

discard and even be able to create a storyboard in the final phase. The multi-faceted angle of 

the hackathon meant that participants often thought about the same issues multiple times, 

given that there was significant overlap throughout the different phases. In analysing the data, 

this helped in reinforcing certain notions or patterns that were recognized. By asking subjects 

effectively the same thing, phrased differently, and still getting similar results, one can 

conclude with a high degree of certainty that the data that is extracted is in fact valid.  In line 

with this, a notable theme throughout the phases were the similarities not only in answers 

from the same subjects, but moreover similarities in answers between subjects and even 

groups. The groups were not in contact with each other during most of the phases, yet still 

came up with the same competitors, target audiences, design requirements, et cetera. Some 

concrete examples include;  

- Commuters are likely a key target demographic 

- Economics are a large part of the problem 

- Sustainability will play a big role in achieving adaptation 

- Inclusivity is deemed as being important, also by individuals that are not impaired 

themselves. 

- Expected barriers include; economics, governance and adaptation.  

- A well-designed product with ample features is necessary to ensure adoption. 

When compared to the interviews and focus group the hackathon data showed a high degree 

of correspondence. An example of this occurred during the brainstorming session. First, teams 

individually identified possible barriers of acceptance for NIfTI. Among these were; NIfTI 

being too new/ alien, cost of entry being too high, legislation barriers and accessibility/ 

inclusivity concerns. Next, solutions were generated and included showing prototypes at the 

airport, ensuring accessibility by practical solutions such as wide doors and entry ramps, 
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making it an attractive design and ensuring privacy. All these points also came forward in 

both the interviews, as well as during the focus group. For a complete overview of the 

hackathon phases and a display of all collected data, please see appendix [8]. While not all 

phases are worth talking about in this chapter due to their limited added value, certain ones 

deserve their own paragraph given the significant additional value they provided. In the 

following paragraphs, certain phases and their contribution are elaborated upon.  

Design your worst competitor 

This exercise during the hackathon provided valuable insights. By thinking about what 

NIfTI’s worst competitor is, we can get an impression of the things NIfTI definitely should -

or should not- do, or include. If we can’t beat the worst student in the class, how can we 

expect NIfTI to be a success? First, a table provides an overview of all the worst competitors 

listed by the participants. Next, overall impressions are given and main takeaways are 

presented and elaborated upon.  

Competitor Description 

The Boring Company Underground tunnels 

‘shooting’ you to destination 

Tesla Existing electric vehicles 

centrally guided by software or 

supercomputer 

Motorcycle Fossil-fueled two-wheeler that 

is flexible, fast and cheap to 

run. 

Hummer Large off-road vehicle, fossil 

fueled.  

Fossil-fueled cars Fossil-fueled four-wheeler. 

Uses existing infrastructure. 

NS/ Public Transport Established public transport 

system in the Netherlands.  

Electric shared scooters Electric two-wheeler, open for 

public use.  

Hummer Large off-road vehicle, fossil 

fueled.  
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Whilst asking this question to the participants, one of the first issues that arose was the duality 

in which the question ‘What is NIfTI’s worst competitor?’ might be interpreted. While most 

of the groups went for solutions that are currently NIfTI’s biggest threat [i.e., already 

operating successfully or might in the near future], some interpreted the question as if 

searching for the worst players currently in the industry [what should NIfTI definitely not do]. 

Nonetheless, the competitors each have their own take on a solutions or technology similar to 

NIfTI. All competitors provide a solution to a mobility problem, but there is differentiation 

between these problems. To illustrate; a Hummer is made to travel long distances, often on 

unpaved roads. Electric sharing scooters are mainly for urban, short distance use. When 

speaking to Nigel [NIfTI’s project manager], he voiced the ambition for NIfTI to be deployed 

in urban areas first, possibly making use of a hub-and-spoke-like solution. That being said, 

not all ‘competitors’ listed above are actual competitors as they provide solutions to different 

problems than those that NIfTI seeks to solve.  

For each worst competitor, the teams were asked to name aspects they are good at. These can 

be seen as satisfiers [or dissatisfiers in their absence] and should therefore be taken into 

consideration. One of the most frequently occurring themes was freedom. The freedom of 

going anywhere you want to go, whenever you want to appeared to appeal to a lot of the 

participants. Also, luxury whilst traveling was something the participants named when 

thinking about NIfTI’s competitors. While luxury is a relative concept, we can assume it to be 

multi-faceted. Meaning; luxury might manifest itself in terms of travel time, privacy, general 

comfort, facilities on-board et cetera. However, the data is not exhaustive enough to provide a 

definite list on this matter.  

Plane map 

The plane map required the participants to think about what some of NIfTI’s challenges might 

be, i.e.; what do we need to consider and fix in order to increase acceptance rates? This phase 

consisted of multiple questions, but one question was interesting in particular; what is the 

challenge? The answers given to this question says something about a) what do the subjects 

expect to be important barriers for NIfTI and consequently, b) what do we need to take into 

account during the further development of NIfTI? Given the results of the interviews and 

focus group, the expectation was that answers included; high cost of operation, lack of 

accessibility, large ecological footprint et cetera. This expectancy proved to be mostly correct. 

The groups did indeed come up with similar challenges as the interviewees already indicated 

and pointed out by the focus group participants. Some new additions included but were not 
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limited to; creating partnerships [with currently established brands], convincing governments, 

source technicians, job losses in existing industries, et. cetera. These barriers listed distinguish 

themselves from the other findings in that they have an incidental character; they were named 

once or twice, but were not a recurring ‘theme’ throughout the results. While these are 

interesting findings, the main scope of this study is to identify recurring issues/ themes and 

based on that, identify key characteristics of NIfTI’s first drafts. The additional value of the 

‘plane map’ exercise is best formulated as our expectations based on the interviews, focus 

group and other hackathon exercises being reinforced.  

Storyboard 

The third and final phase that is explicitly highlighted in the analysis is the ‘storyboard’ 

phase. This exercise at the end of the hackathon summarizes all of the teams’ work into a 

story in which key elements are highlighted; how do users experience NIfTI? What are they 

happy or sad about? In which way contributes NIfTI in making lives easier? Themes recurring 

in this phase confirm and reinforce previous findings, therefore this is a good ‘summary’ 

phase where we get final impressions on what is expected of the final product by our largest 

group of subjects. Each team formulated one story, resulting in a total of eight user stories. 

Below is a table that summarizes each group’s story’s synopsis, along with the values 

extracted from the storyboard. For the full storyboards and detailed presentation, please see 

appendix [7 & 8].  

Group# Synopsis Values 

1 The year is 2040. Julia is able to safely 

travel from door to door using NIfTI 

without emissions. 

Safety, sustainability. 

2 Piet wakes up and sends the children to 

school with NIfTI. Piet himself travels to 

work with the pod, does some work in the 

pod with a coffee. Everybody returns 

home using NIfTI. The pod is ready for a 

next day’s use.  

Productivity, comfort, safety.  

3 Willem is a young professional, working 

in finance and has a busy schedule. NIfTI 

Productivity, comfort. 
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allows him to get work done while 

traveling in comfort.  

4 Mother sends of kids to school with NIfTI. 

Can see the status at all times. Kids are 

entertained in the pod. NIfTI drops kids 

off at home at end of the day.  

Safety, entertainment 

5 Henk is a café-owner at Texel, a small 

island. NIfTI provides sustainable travel 

for his guests and banishes cars from the 

island. Moreover, guests can have a drink 

and are still mobile. 

Safety, sustainability 

6 Wessel is a disabled student. NIfTI allows 

him to travel independently and he can do 

schoolwork whilst traveling. The pod is 

safe and gets him where he needs to be.  

Inclusivity, productivity, safety.  

7 Miguel is an account manager for Deloitte. 

He uses NIfTI to travel for work and is 

productive while traveling. He values his 

privacy and wants his time to be allocated 

as efficiently as possible.  

Productivity, comfort, privacy, 

efficiency. 

8 Hans uses PodFriends, a social medium 

linked to NIfTI. Travels to Zuidas and is 

productive on his way. On Friday he uses 

NIfTI to go clubbing and gets home fast 

and safe.  

Social, productivity, speed, safety.  

 

Yet again, we find values similar to those in earlier stages of this study. That said, we have 

now analyzed the data and have found certain recurring values/ categories of off which we 

can base a well-founded conclusion.  

All in all, a high degree of similarity was found between the data using various methods. The 

overlapping themes can be grossly summarized as; economics, design and inclusivity. Each of 

these themes recurred multiple times in each method of collection and thereby achieve this 

study’s goal of identifying factors that may influence NIfTI’s success.  
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Based on the aggregate of data collected using all three methods, similarities and overlaps 

were found and codified. The codes each represent recurring themes, factors or issues that 

arose from the triangular reverse-funnel approach and therefore make a meaningful 

contribution to this study. All individually identified codes throughout all data discussed are 

shown in the display below. In gross, each open code could be assigned to one of the three 

axial codes. 

Open Axial Definition 

Barriers Strategy Comments that have 

implications for the business 

strategy NIfTI could utilize. 

Business 

Pricing 

Comfort Properties Comments that have 

implications for the physical 

properties of a NIfTI system.  

Safety 

Speed 

Design 

USP 

Convenience 

Inclusivity Social Comments that have 

implications for the 

sociological considerations 

around the NIfTI 

technology. 

Privacy 

Sustainability 

Target customers 

Core category: NIfTI system 

Figure 8: Code summary 

NIfTI system was chosen as core category, given that all codes and axial codes are to be seen 

as subcategories/ properties of the NIfTI system and are therefore linked to this core category. 

It should be noted that – depending on interpretation – some open codes could be assigned to 

multiple categories. For the sake of data reduction, each code was assigned to one category 

only.  

Lastly, the display below provides an overview of all collected data and the main takeaways 

and implications they have had for this study. Moreover, a brief summary is given on A) Each 

axial code, and B) Each method of data collection.  
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Data/ Code Strategy Properties Social Summary 

Interview 1 Expects large economic 

incentive. Pay-per use 

would be an option. 

Low taxation, fuel costs 

etc. are important.  

Autonomy will 

satisfy peoples’ 

needs for 

convenience. 

Infotainment on-

board is a must.  

Economics to be 

more important 

than 

sustainability. 

Privacy 

something to 

keep in mind.  

Commercial function of 

interviewee provided 

insights in economic 

opportunities. Good 

economics is the basis 

from which a successful 

platform can be built.  

Interview 2 Has not given the topic 

of strategy much 

thought, mainly 

concerned with 

technological 

development.  

The five USP’s as 

explained in the 

interview are all 

contributing to the 

added value a 

NIfTI system will 

have over regular 

modes of 

transport.  

When executed 

properly, NIfTI 

has the potential 

to change 

society.  

The project manager 

was very ambitious, 

which became clear 

throughout the 

interview. Has the firm 

belief that NIfTI is the 

means of transport for 

future generations.  

Interview 3 Taking away barriers as 

much as possible will 

significantly increase 

the chance of NIfTI 

becoming a success 

[MAYA-principle].  

A NIfTI pod 

should not look 

too foreign. 

Thought has to go 

into the designing 

process; what do 

we want NIfTI to 

express in terms of 

emotions?  

By creating tech 

that is not too 

novel, yet 

innovative you 

will achieve the 

highest 

acceptance rate. 

Looking at NIfTI from 

the perspective of ID, it 

was evident that 

emotions have to be 

taken into account. 

Create something that 

people find both 

fascinating, yet not too 

unfamiliar.  

Focus Group Subjects indicated that 

they were willing to 

give up some speed, 

comfort to reduce cost, 

indicating a large 

economic incentive.  

While safety was 

high on the list, 

economic factors 

were paramount. 

Entertainment on 

board was also 

very essential.    

Most subjects 

valued their 

privacy. Also, 

sustainability was 

an important 

factor for the 

As long as the subject 

can get from A to B 

against low costs, issues 

such as comfort and 

speed are not that 

important. 
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acceptance of 

NIfTI.  

Sustainability, however, 

is.  

Hackathon The subjects from the 

hackathon expressed 

that there are a lot of 

barriers to be overcome. 

Also, pricing appeared 

to be higher on their 

thoughts than factors 

such as privacy or 

safety.  

Convenience was 

the most important 

property for 

NIfTI. The core of 

the system should 

be to make their 

lives easier.  

While factors 

such as 

inclusivity and 

sustainability 

were not top-of-

mind, a moderate 

amount of 

subjects were 

concerned about 

it.  

The main focus for 

NIfTI should be to 

solve problems and 

make the lives of users 

easier. In order to do so, 

several barriers have 

yet to be overcome. The 

inclusiveness and 

sustainability of the 

system are seen as a 

pro.  

Summary From a strategy 

perspective, economic 

factors appear to be 

paramount, being the 

most important factor 

for acceptance. 

Creating value and 

making the lives 

of users easier 

appear to be the 

main focus. The 

properties that 

NIfTI will have 

should take this 

into consideration.  

NIfTI has the 

potential to 

reshape the way 

people travel. 

Sustainability 

and inclusivity 

are important, but 

not at all cost.   

 

Figure 9: Display overview 
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5. Conclusions and discussion 

This study set out with the goal to identify initial factors that assist in increasing the expected 

adaptation of the NIfTI project and to provide the first building blocks upon which NIfTI’s 

FFE could be made tangible. In order to achieve this goal, an explorative study examined a 

variety of data using a triangular, iterative, mixed-data method, including both highly 

qualitative as well as more quantitative data. The research question that guided the 

accumulated process of this study has been introduced as follows: 

‘What are some different stakeholder perspectives on the application of NIfTI technology in 

the future, and what can we say about factors that might influence its adoption?’ 

As Frank Zappa once put it: ‘Art is making something out of nothing’. This quote touches 

upon one of the key challenges this study ran into: how does one conduct scientific research 

in such an explorative and fuzzy environment? During the course of this study, literature was 

examined and thereafter, a literary gap was identified. This meant the researcher had to 

develop their own methodology to best fit with the purpose of this study. Eventually, a self-

coined ‘reverse-funnel’ approach was devised; the wicked and fuzzy problems the subject 

faced were presented to select individuals who were experts in their fields. Said experts 

provided initial guidance upon which a more general discussion could be built in the form of a 

focus group. Lastly, a hackathon created a more quantitative discussion with a higher number 

of participants. This approach proved to be fruitful in delivering a dataset that was sufficient 

to achieve the purpose of this study and to answer the research question.  

The largest contribution this study delivers is the initial identification of various factors that 

might influence NIfTI’s acceptance-rate. These surfaced independently in each data collection 

method and phase and are thus considered to be valid. This reinforces the reverse-funnel 

model, as it demonstrates that there are evident elements that appear on an expert level, a 

focus group level and at a more ‘quantitative’ hackathon level, and that these levels can 

indeed be compared to each other in an iterative fashion to extract valuable data from them. In 

summary, three key factors were identified throughout this study and across the various data 

methods include the following elements on which NIfTI’s development team may focus their 

attention going forward:  
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- Economics; throughout this study, the most prevalent theme was economics. While 

subjects appear to realize that a novel technology may be expensive, clear indications 

were given that the adoption-rate would be low if current alternatives are less expensive 

to use and operate. Serious thought should go into funding and to which degree the end-

users have to pay for a -possible moderate- increase in mobility and user experience.  

- Design; NIfTI’s design should be both underlining its highly innovative nature while 

taking care not to look too alien, as it may have a negative impact on adoption rates. 

This can be done by implementing new technologies and providing high levels of 

traveling comfort, while still providing customers with certain elements of familiarity.  

- Inclusivity; One of NIfTI’s USP’s is that is has the possibility to make individuals that 

are currently not self-sufficient in their mobility needs mobile again. While this may only 

affect a relatively small number of end-users, findings suggests that a large portion of 

consumers care about this factor.  

That said, the research question has been answered by this study as follows; data suggests that 

pricing seems to be the most determining factor for successfully implementing NIfTI. Several 

interviewed experts, as well as other subjects in this study expressed this economic-heavy 

point of view. Nonetheless, there are other factors in which NIfTI might contribute to society. 

Increasing convenience [through design], sustainability and inclusivity were some recurring 

dimensions that could be identified throughout this study. Privacy did appear to be on the 

mind of a moderate number of stakeholders, but not in such a fashion that it would be a 

significant barrier to acceptance. This was expected to be due to the high amount of data-

collection on individuals that is already taking place. How NIfTI might cope with such ethical 

issues was out of the scope of this study and may be determined in further research. 

What can we say about a product so early in its developmental stages? 

Now that we have had a look at the dimensions that have come forward, we can attempt to 

make a beginning at determining possible design specifications for NIfTI. It should be noted 

that in such early stages of development, defining concrete design specifications is almost 

impossible. Still, with the conclusions previously presented, we can imagine a few 

specifications that we expect to be guiding in the final product. Provided that pricing is the 

most prevalent dimension, cost effectiveness will lie at the heart of NIfTI’s design; easy-to-

manufacture materials and simplicity might contribute to this. Use of high-end materials such 

as leather, sound dampening and isolating windows should be limited in early versions of the 
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vehicle. Also, infotainment options such as high-end audio systems or large flatscreens are 

best to be avoided to lower costs. Attempting to predict what NIfTI might look like [design-

wise] poses a challenge, as it is bound to the specific period in which it will be drawn; what is 

‘too new’ constantly changes throughout the times. When thinking about increasing levels of 

inclusivity, several design specifications can be expected to contribute. A ramp that allows 

wheelchair users to enter easily, easy-to-hear notifications for travel updates, larger fonts for 

visually impaired individuals and larger seats for plus-sized individuals are all examples of 

ways in which NIfTI might increase its inclusivity. While it is best to make decisions about 

specific design elements in later stages of this technology’s development, the aforementioned 

elements all are expected to have a high likelihood of making it to the final product based on 

this study’s results.  

Limitations 

While this study was conducted to the best ability of everyone involved, there were certain 

aspects that proved to be open for improvement.   

One of the main challenges was the absence of a well-established theoretical framework or 

existing methodology to guide the research process. When searching for relevant literature, a 

significant literary gap appeared to exist for pre-zero phases of novel products and 

innovations. Literature on the guidance and testing of the feasibility of initial ideas and 

assumptions was plentiful, but very little literature was concerned with the phase before that. 

How can one begin when the sheet is still empty? Where does one start to explore possible 

ideas and assumptions? Researchers willing to invest in this pre-zero phase of development 

can deliver a highly significant contribution to the current literature. Further research may 

contribute to existing literature by devising models to cope with the pre-zero phase 

uncertainties that this study has touched upon so often. Also, methods to begin exploring 

certain fields without preexisting knowledge can be very valuable. The ‘inverted funnel’ as 

proposed in this study is an example of an attempt to model the pre-zero, fuzzy phase of 

innovation, which still appears to be rather uncharted territory.  

This lack of literary mainstay required the development of a new methodology that combined 

various research methods and approaches, tailored to the specific research questions and 

objectives. While this presented a significant challenge, it also allowed for a more innovative 

and adaptable approach to the study. The development of a new methodology also required a 

rigorous process of trial and error, which involved testing and refining the approach as the 
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study progressed. Ultimately, this allowed for a more nuanced and comprehensive 

understanding of the research topic, and contributed to the originality and value of the 

research findings. A second difficulty that arose during the analysis of the data was that a 

large section of it was not gathered by the main researcher, leading to inconsistencies in 

interpretations [a considerable number of subjects were interviewed by a considerable number 

of different researchers]. In following research, this can be improved by either A) have the 

main researcher do all the data collection, or B) provide external researchers with more 

thorough descriptions for data collection. Another difficulty was dealing with the large 

amount of qualitative data, or rather displaying it in a fashion that was both complete yet 

concise. Lastly, the self-devised ‘reverse-funnel’ approach meant starting with three experts in 

different fields. While significant thought has gone into selecting these individuals, it could be 

argued that other individuals might have been relevant as well and these persons have not 

been interviewed. Then again, in the pre-zero phase one has to start somewhere.  

In summary; this study has achieved its goal of gaining initial sense of direction for the NIfTI 

technology by conducting a qualitative mixed-method analysis. The self-devised methods 

utilized for answering the research question proved to be effective, despite being untested in 

previous research. That said, continued research might build on the main factors this study has 

identified. This could be done by taking each of these factors and conducting more specific 

research in these fields. Next steps can also include more quantitative studies that can attempt 

to further crystallize customers’ needs further and through these needs formulate specific 

design requirements. Researchers seeking to add to existing literature may focus on de-

fogging the pre-zero phase of new technologies. Current literature does not appear to provide 

a solid framework for the earliest stages of development and thus provides opportunity for 

improvement and continued research. In short; this study takes NIfTI out of its pre-zero 

phase, has prepared it for continued research to increase the likelihood of high acceptance 

figures and thus contributes to making NIfTI a means of transportation for the future.  
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