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The ever rising role of products and technologies in humans’ lives is increasing the call 
for ways to understand and investigate their influences, in the form of prospective 
analytical methods. This paper proposes one such method, based upon the Product 
Impact Tool. This Tool was developed to combine both philosophy of technology and 
design for usability perspectives. Its effects offer potential for prospective and 
reflective purposes, and can be used to investigate and structure ideas about the 
impacts of both current and future technologies. The proposed method offers an 
addition to existing tools within the field of prospective analysis. This added value is 
demonstrated through a case study of a concept for future personal transport. 
Through this case study, it is shown that the proposed method can help uncover 
information that remained hidden by conventional approaches, by inducing a critical 
investigation of the subject from multiple perspectives. Such information will aid 
analysts and strategists in their work, leading to more effective, desirable, and 
responsible technologies being developed and implemented. 
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1 Introduction 
The role of technology has become ever more important in the daily lives of humans. The products 
that they use change who they are and what they do. This prominence brings with it a need for 
analytical methods to investigate and discuss the potential impact of future developments. Current 
methods for analysis and strategic development of new technologies mainly focus on economic and 
logistical aspects, like price and roadmapping. However, they often do not take into account aspects 
like societal impact and human-technology relations (Raub, 2017). This represents an opportunity 
for the development of investigation methods that do look at new technologies from this 
perspective. One means for such a method can be found in the Product Impact Tool (PIT) (Dorrestijn, 
2012). This paper will propose and discuss an analytical method of using the PIT to study future 
innovations, in an effort to aid analysts and strategists in their work.  
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 In the first section, the PIT itself will be discussed. The focus will lie on both the prospective 
and reflective capabilities of the PIT’s four quadrants. This section will also examine the potential for 
extending the PIT’s scope beyond specific and material products, towards also more abstract 
concepts like (innovation) strategies. 

 The second section will present the proposed analytical method of using the PIT. Both this 
method and the PIT in itself are compared to existing strategic approaches, in order to discern its 
place within and relation to the field of prospective analysis.  

 The third section describes a case study, where the proposed method is applied to a concept 
for future personal transport by the Dutch Study Centre for Technology Trends (STT). The concept 
proposes a system wherein autonomous vehicles become a rentable service, that fulfils people’s 
everyday needs for transportation. This system is analysed with the PIT, to investigate its impact on 
its users and on society as a whole. In doing so, it can be shown what added value both the PIT and 
the proposed method can bring to the field of prospective thinking. 

2 Product Impact Tool 
The PIT, as developed and refined by Dorrestijn (2012), consists of four ‘quadrants’, each containing 
three ‘effects’ (figure 1). The twelve effects together aim to represent the ways in which products 
and technologies impact the lives of individuals, as well as society as a whole. These effects originate 
from the fields of philosophy of technology and design for usability. The PIT is meant to induce 
reflection on the way technology influences humans. Descriptions of each of the effects can be 
found on the PIT’s website (Dorrestijn, 2016). In the following, each of the PIT’s quadrants and 
effects will be shortly discussed on their potential for reflective and prospective thinking. For the 
purposes of this paper, the most recent iteration as of writing will be used (Dorrestijn, 2017). 

 
Figure 1 Product Impact Tool (Dorrestijn, 2016; http://stevendorrestijn.nl/tool/) 

http://stevendorrestijn.nl/tool/english.html#/overview


2.1 Before the eye 
The before-the-eye quadrant details the ways in which technology influences the cognitive systems, 
often making use of humans’ senses. Through this direction, products impact the decision-making 
process, by providing information and ideas to their user, while still offering them a free choice. This 
can for example be seen in the usage cues of products, like how the user interface of a washing 
machine communicates to the user what each of its settings means and does. 

The effects in the quadrant can be used early on in the design process, to consciously plan 
the message that a product communicates, and how it wants its user to act, and align this with the 
design intentions. For a more reflective purpose, they can be used near the end of the design 
process to study the contents and quality of a product’s communications and cues, so that they can 
be evaluated for their desirability, and thereby also provide information for potential redesigns. 

2.2 To the hand 
In the to-the-hand quadrant, the influences work directly on the user, skipping over the decision-
making process. These effects need not always be physical to function as described. It looks at the 
ways that both users’ actions and their routines can be restricted or changed. The effects are visible 
in for example the safety caps that are put on containers of medical and chemical products, or how 
supermarkets often use the smell of freshly baked goods to entice customers and make them feel 
comfortable in a subliminal manner that overrules the customer’s conscious decision-making 
process. 

The effects in this quadrant can be consciously added early on in a design process, in order 
to improve for example safety and effectiveness. As a reflective measure, it is viable to look at the 
direct influences that are present in a designed product, evaluating whether they are desirable and 
effective, and whether users will be willing to accept them. 

2.3 Behind the back 
The effects in the behind-the-back quadrant are more indirect in the impacts they represent than 
the other quadrants. These effects relate to the environment surrounding the technologies, and how 
technologies and the environment influence each other. For example, the introduction of mobile 
phones has had the side effect that humans now feel a need to always be available and in contact 
with others, and has moreover lead to a need for strong ICT infrastructure. These effects are difficult 
to consciously apply when designing a new technology, but should nonetheless be studied to 
minimize potential negative consequences or product failure.  

During development of a new product, knowledge of potential consequences and conditions 
can be useful to ensure successful and desirable implementation. It can also serve as a reflective 
means, to look at the societal effects that an existing product has had, and what environmental 
factors played a role. 

2.4 Above the head 
The above-the-head quadrant focusses less on specific effects, and rather on general views on the 
role of technology in society. It is mainly meant for ethical reflection and discussion. These 
reflections can be used in a development process to think about how users may react to the 
introduction of the product that is being designed. It also forces one to look from a perspective that 
may differ from one’s own, thereby potentially finding out new ideas. For a historical example, the 
deployment of the atom bomb near the end of World War II can be seen as a sort of turning point, 
that changed the widespread societal perception of technology from a utopian to a dystopian view. 

 When designing a new product, it can help to try to look at it from different angles, to more 
clearly see how it can change society overall in either positive or negative ways. Similarly, it can 
prove useful to also reflectively subject existing products and technologies to these perspectives, to 
potentially learn how negative consequences can be avoided in the future, while ensuring that the 
desirable ones will still be maintained. 



 

2.5 Scope of the Tool 
Up until now the PIT has mainly been used as a framework for product designers, with the goal of 
better products being designed that can lead to a more desirable future (Dorrestijn & Eggink, 2014). 
This scope can be extended further, to also be used for more abstract concepts, like innovations, 
strategies, and corporate identities. Strategic development carries with it a relation with society, 
much like product design does, with decisions that are made having an impact. The PIT could serve 
as an aid in this field, providing insight into the different relationships that are present. The 
strategists will be able to affect society in a more conscious and responsible manner. As such, more 
effective strategies can be developed that serve more desirable goals. 

2.6 Proposed method 
The PIT can be used as an analytical method in itself, to analyse (future) innovations and policies. 
Using its model’s effects as a sort of checklist, different aspects of a particular subject can be listed 
and discussed. By analysing the chosen subject based on each of the PIT’s twelve effects, one is 
forced to take a critical stance and to see things from more perspectives (Raub, 2017). The method is 
meant to be used by for example designers or strategists, in the form of workshops wherein the 
impact of a new idea is analysed. Diagrams can be used to complement the analysis with visual data 
(figure 2). 

3 Comparison with existing tools 
To gain insight into how this method relates to the larger field of prospective analysis, it has proven 
useful to compare it with existing analytical means. Within the field of prospective and strategic 
development, different tools exist. The choice was made to distinguish two types, namely between 
corporate- and innovation-oriented perspectives. For each of these perspectives, different tools 
exist. In the following, a selection of existing tools is discussed and compared for their relation to the 
PIT and the proposed analytical method. The selection was made based on prevalence within the 
field and literature (cf. Glaister & Falshaw, 1999; Johnson, Scholes, & Whittington, 2008). 

3.1 Corporate-oriented tools 
3.1.1 SWOT-analysis 
SWOT-analysis serves as a strategic planning tool for businesses and organisations to analyse their 
position in the market, based on the four areas of Strengths, Weaknesses, Opportunities, and 
Threats (Osita, Onyebuchi, & Justina, 2014). SWOT largely focusses on investigating and structuring 
the results of a particular technology or policy, rather than looking at the particular explanations for 
those results. This relation to consequences of particular developments shows a kinship with the 
‘behind-the-back’ quadrant of the PIT, specifically with the effect of ‘side effects’. The PIT can add 
more user-interaction and societally related factors to SWOT’s mainly economic and market-position 
focussed features. From this perspective, the right-hand side of the PIT’s model (before-the-eye and 
to-the-hand) looks at factors mainly internally to the company, relating to SWOT’s Strengths and 
Weaknesses, while the left-hand side (above-the-head and behind-the-back) looks at external 
factors, which in turn show similarities to the Opportunities and Threats of SWOT. The PIT can in this 
way supplement SWOT’s information output. 

3.1.2 Five Forces Model 
The Five Forces Model of Michael Porter uses five dimensions that show the inherent potential for 
growth and profit in a particular market sector, and that need to be kept in mind by companies in 
order to successfully defend their position: the threat of potential entrants; the threat of substitute 
products; the bargaining power of suppliers; the bargaining power of buyers; and the rivalry among 
existing firms (Porter M. E., 1980, pp. 3-33). Porter’s framework concerns itself with fairly abstract,  



 
Figure 2 Example diagram of PIT, based on the sector of ICT Companies (Raub, 2017) 



business-focussed concepts, meaning less attention is given to the specific impact that a particular 
strategy or product can have in society. However, the Five Forces Model does relate to the 
‘background conditions’ effect in ‘behind-the-back’, as it looks at how external factors influence a 
proposed project. The two models handle these kinds of themes differently, with Five Forces taking 
a business-oriented approach, whereas the PIT looks more at societal and technological factors. 
Usage of both tools therefore can provide strategists and analysts with two important perspectives 
on which environmental factors may play a role. 

3.1.3 PEST-analysis 
PEST-analysis serves as a framework for analysing environmental market-factors, clustered in 
Politics, Economics, Social circumstances, and Technological developments, and for each of these 
factors, separate influences can be listed to provide an image of the industry being worked on 
(Johnson, Scholes, & Whittington, 2008, pp. 55-57). Comparison with the PIT shows a certain 
amount of overlap between PEST’s focus on environmental factors and the PIT’s ‘behind-the-back’ 
quadrant, particularly the effect of ‘background conditions’. This can for example be seen in the 
model of ICT companies (figure 2), where it mentions the technologies’ reliance on not only 
infrastructure but also users’ familiarity with technology. Both tools aim to analyse the role of 
influences in the environment on a product, service, or organisation. The PIT however adds one 
extra dimension to the discussion, mainly through the ‘technical determinism’ effect. This effect 
signifies how society not only influences (technological) developments, but that the reverse also 
happens, with said developments impacting and changing society. In this way, the PIT adds a new 
perspective to the conventional PEST-framework. 

3.2 Innovation-oriented tools 
3.2.1 Technology assessment 
Technology assessment encompasses the practice of analysing the societal impact of new 
technologies, and is a tool for advising political changes and decisions by anticipating positive and 
negative consequences of future developments (Porter A. L., 1995, p. 136; Van Est & Brom, 2012). 
Both technology assessment and the PIT wish to investigate the potential consequences that may 
occur as a result of a particular technology being implemented in society. For the latter, this is most 
apparent in the ‘behind-the-back’ quadrant’s effect of ‘side effects’. For both methodologies, 
awareness of these impacts and consequences is meant to ensure that they are used in societally 
beneficial ways. The PIT can aid in technology assessment practices by structuring the different 
factors that play a role, with possible (moral) issues being shown in ‘behind-the-back’, whereas 
‘above-the-head’ shows potential directions in which a particular technology can take society. The 
model for ICT companies (figure 2) for example discusses how technologies can come ‘between 
users’, stifling interactions. Meanwhile, the ‘before-the-eye’ and ‘to-the-hand’ quadrants show the 
available means to ‘steer’ a particular innovation in such a way that beneficial effects are ensured 
and negative ones are avoided as much as possible. 

3.2.2 Scenario planning 
Scenario planning makes use of short narratives to analyse potential future situations that may come 
as a result of certain decisions and developments, helping analysts to consider and prepare for 
futures that are not readily apparent and may be overlooked (Schoemaker, 1995; Eggink, Reinders, 
& Van der Meulen, 2009). As has already been investigated by Dorrestijn, Van der Voort, and 
Verbeek (2014), there are certain ways in which scenario planning can be combined with and 
improved by the PIT. Overlap can mainly be seen in the left side of the PIT’s model, in the quadrants 
‘behind-the-back’ and ‘above-the-head’. Within the proposed analytical method, the ‘above-the-
head’ quadrant is used to present three scenarios of possible future states surrounding a particular 
development, as can for example be seen in the model of ICT companies (figure 2).  Meanwhile, the 
findings listed in the ‘behind-the-back’ quadrant show the environmental factors and impacts that 
could potentially lead to those futures. In these ways, the PIT can be used to both create and 
improve scenarios, by raising understanding of the role of potential technologies in society.  



3.2.3 Technology roadmapping 
A technology roadmap presents a plan or strategy for how a particular new technology or product 
can be developed and implemented in society, meant to be made in cooperation with as many 
relevant stakeholders as possible (International Energy Agency (IEA), 2014). The technology 
roadmapping process starts with an analytical phase, in which the PIT can prove useful. During this 
phase, different environmental factors that play a role are investigated, showing a relation to the 
effects in the ‘behind-the-back’ quadrant, particularly ‘background conditions’. By understanding the 
factors that a particular new concept relies on, and the potential impact that it can have, it becomes 
easier to determine a desirable means of implementation. Moreover, the ‘above-the-head’ 
quadrant, through the potential futures that it presents, can provide information applicable for the 
‘envisioning’ stage of the roadmapping process. Lastly, the PIT could be used as part of workshops 
with stakeholders. 

3.2.4 Technology forecasting 
Technology forecasting concerns itself with anticipating and understanding future technological 
changes and innovations, looking also at potential (social) impacts that may come as a result of a 
particular technology’s introduction (Firat, Woon, & Madnick, 2008). Technology forecasting uses 
various different tools in its pursuit of predicting future changes and impacts. Most of these take an 
economic or statistical approach. The PIT could be used to also add a philosophically and ethically 
oriented perspective that is not yet present. Looking at both desirable and undesirable 
consequences that may occur as a result of a particular technology’s introduction can help when 
forecasting what possible futures said technology can lead to. The interaction-oriented effects in the 
‘before-the-eye’ and ‘to-the-hand’ quadrants can help to show how an innovations effects can to an 
extent be ‘steered’ so that more desirable results are achieved. In these ways, the PIT can offer a 
valuable addition for the practice of technology forecasting. 

3.2.5 Technological innovation systems 
The approach of technological innovation systems seeks to analyse technological change by looking 
at the broader social structures that connect different companies and organisations, and how these 
institutions impact a particular technology or technological field (Suurs, 2009). Inherent to the 
technological innovation system is the idea that social structures influence and impact technologies. 
This shows overlap with the views of the PIT, most noticeably in the ‘behind-the-back’ quadrant. In 
this regard, the PIT however also adds the perspective of technology’s vice versa influence on 
society. The PIT and proposed methodology can structure those ideas that are relevant when 
studying the innovation system of a particular technology, while also adding this aforementioned 
perspective of the overall interdependency of technology and society. 

3.2.6 Technology acceptance model 
The technology acceptance model provides different factors that play a role in whether a user will 
want to use a particular product, and how they will use it, mainly focussing on the two factors of 
‘perceived usefulness’ and ‘perceived ease of use’ (Davis, 1989; Venkatesh & Davis, 2000). The 
technology acceptance model’s focus on particularly the ‘perceived’ usefulness and usability can 
clearly be related to the PIT’s ‘before-the-eye’ and to a somewhat lesser extent ‘to-the-hand’ 
quadrants. Study of these specific fields during analysis with the PIT can thus provide useful insights 
when determining whether a user will be willing to ‘accept’ a particular new product or technology. 
Moreover, the scope can be extended to not only look at whether users will accept a particular 
technology, but also to investigate whether said technology will be accepted by society overall 
according to its values. In this manner, the PIT can provide additional insights that further analyses 
using the technology acceptance model can benefit from. 

3.3 Summary of results 
It can be seen that the PIT can serve as a useful addition for the field of future planning and 
prospective analysis. In the investigations of the different existing methods, no explicitly notable 



difference in potential was found between the two categories of corporate- and innovation-oriented 
tools. By looking at societal impact and human-technology relations, the PIT adds new perspectives 
and dimensions to the perspectives by the existing methodologies. Conversely, current 
methodologies also provided information that could serve as effective input for analyses that use 
the proposed analytical method of the PIT. In this way, the PIT and existing methods and models can 
complement and benefit from each other, leading to more useful information being found. It is 
expected that the knowledge garnered in this manner will in turn prove valuable when planning the 
implementation of new strategies or innovations, by allowing those responsible to do so in an 
effective, desirable, and responsible manner.  

4 Case study of future transport 
A case study will be presented to illustrate how the PIT can be used to analyse current and future 
concepts. Doing so can further demonstrate the added value that the PIT and the proposed 
methodology can offer to the field. While both corporate- and innovation-oriented subjects showed 
potential, the choice was made here to focus on an innovation-oriented subject. To this end, the 
following will first present a concept for future personal transportation, originally developed by the 
Dutch Study Centre for Technology Trends (STT), which will then be analysed using the PIT. STT 
serves as an institute that explores potential future concepts and scenarios surrounding innovative 
technologies, while also posing challenges and risks. Their approach can broadly be described as 
technology forecasting, to the end of which workshops are used with relevant stakeholders, as well 
as for example students, combined with desk research and interviews. For illustrative purposes, they 
also make use of scenarios. For the theme of future personal transportation, STT presents three 
concepts (Van Voorst tot Voorst & Hoogerwerf, 2014). While each of these have been analysed 
(Raub, 2017), the following will only present the analysis of one concept. In their report of the 
concept, STT themselves also offer an analysis of the potential impact (Van Voorst tot Voorst & 
Hoogerwerf, 2014, pp. 19-24), thereby offering a good point of comparison for the results that were 
found with the PIT.  

4.1 STT’s concept: Transportation on Demand 
In the proposed concept, in the year 2040, personal transportation will largely take place using 
autonomously driving cars. Moreover, people will no longer own their own vehicles, because these 
cars will be rentable on demand. The concept includes a so-called ‘digital journey assistant’, which 
will be used to operate the rental system. The expected form of this ‘assistant’ is a smartphone app. 
Shorter distance transport would be taken care of by individual vehicles, which will also be able to 
transport passengers to ‘transport hubs’, where the passengers can change over to other forms of 
travel, like train or plane, for longer distance travel. After transport, the vehicles can find a parking 
spot and charging station by themselves, where they will wait until they are needed again. The 
concept envisions that these services will be provided by not only conventional automotive 
companies, but also by lifestyle brands, like Apple or Walmart (ibid., pp. 19-24). 

 In the following, this concept will be analysed using the PIT. The analysis was performed by 
the authors themselves. For each of the PIT’s twelve effects, ideas were generated for the potential 
impact that this concept will have. These ideas will be further explained in the text. A visual diagram 
was made to summarise the findings (figure 3).  



 
Figure 3 Analysis model “Transportation on Demand” (Raub, 2017) 



4.2 Before the eye 
The proposed implementation of rentable autonomous vehicles will need to convey information to 
its users and customers. Clear and neutral information will need to be given, but the service 
providers will most likely also want to apply persuasion. The concept specifically brings forward 
branding, so the effect of image will also play a part. 

4.2.1 Guidance 
Guidance in this concept will first come as part of the ‘digital journey assistant’, that provides users 
with information about the transport they requested. The app needs to clearly communicate how 
the users will reach their intended destinations. The concept does not go into detail about 
information that the vehicles themselves will provide, but guidance will be needed here too. This can 
be in the form of for example displays that indicate how far the user is from their destination, or 
sound cues. Another aspect that is missing is the information for other people around the car, like 
pedestrians and cyclists. These actors will require information about what the vehicle is doing or 
about to do, in order to increase safety, which could be communicated using for example lights or 
sound. 

4.2.2 Persuasion 
The service providers will want to persuade users towards using their particular cars. Though the 
concept does not go into detail about this, an idea about how this could be done is through 
marketing. Using adverts or special offers, vehicle providers can encourage users to choose their 
particular services. Similarly, the providers of the different ‘digital journey assistant’ apps will need 
to use such measures to convince consumers to choose their particular offerings. Another question 
about the concept is how it can lead people around the car, like pedestrians, towards correct and 
safe behaviour. 

4.2.3 Image 
According to the concept, different lifestyle brands will try to get a stake in the self-driving vehicle 
market. These different brands will each offer a certain image. The Apple-brand car would be 
considered modern and functional, whereas the Walmart-branded one is seen as convenient and 
affordable, to name a few examples. The technology and its experience are in this concept meant to 
be somewhat customisable. Users will be allowed to create a driving experience that fits not only 
their particular needs, but also their personal image and lifestyle. The overall image of the proposed 
self-driving vehicle system will most likely be one of convenience and ease. There will also, at least at 
first, likely be an image of luxury, as the act of being driven around reminds one of the image of 
having a personal chauffeur. 

4.3 To the hand 
This concept will interact with users in a direct manner as well. Coercive elements will be in place 
that limit the users’ options. The technology is meant to merge seamlessly with people’s activities. 
The self-driving cars will also have certain aspects of subliminal affect, that lead users to repeat 
usage of the services in the future. 

4.3.1 Coercion 
After a user sits down in the car they requested, the vehicle will start driving on its own. It will follow 
a pre-planned route, leaving the passenger with little freedom of choice. Moreover, while the 
vehicle is moving, the user will be confined inside, needing to wait until they reach their destination 
or the car is stopped. This last point is especially relevant, since discussions by both STT and others 
often focus on the idea that passengers will be able to do other things while travelling, whereas the 
fact that they will still be confined to the car’s interior is often forgotten. These two aspects 
represent ways in which freedom of action is taken from users through the proposed introduction of 
autonomous vehicles. 



4.3.2 Embodiment 
The practice of ordering a self-driving vehicle, entering it, and then being driven to one’s destination 
is meant to merge seamlessly with and become embedded in people’s natural routines. To this end, 
the service will need to be easily accessible, so that it can become, after the first few uses, natural to 
the user to order a car this way. After it is embodied in this way, the user will no longer need to put 
active thought and effort into the ordering- and travelling-processes. 

4.3.3 Subliminal affect 
In order to encourage people to make use of self-driving vehicles, the service providers will want to 
make use of subliminal affect. A main factor in this is to make the autonomous cars and the 
transport they offer as convenient and comfortable as possible. By allowing customers to travel 
comfortably, and enabling them to do other enjoyable things during travel, users will associate the 
experience with positive feelings. Thereby they are subconsciously influenced to more likely use the 
services again in the future. 

4.4 Behind the back 
The concept will need to keep certain environmental aspects and factors in mind for it to be 
successfully implemented. Certain side effects may came as a result. The vehicles will also rely on 
certain conditions to function. Lastly, there is the potential for this technology to steer society, and 
change the values that are held. 

4.4.1 Side effects 
One potential consequence of the proposed concept is that certain jobs will become redundant, like 
taxi and bus drivers. However, the act of travelling will be made more accessible and easier, 
potentially improving humans’ cultural and social development. A related advantage of the system 
that STT themselves mention is the added independence for for example older citizens or people 
with no driver’s license, as they will now be able to travel more easily (Van Voorst tot Voorst & 
Hoogerwerf, 2014, p. 23). This may however also first lead to a reduction in social contact for these 
people, as they will no longer be driven around by friends and family, but second also brings forth 
the issue of putting people unfit for driving into a situation where they may still need to take on a 
supervisory role over the system. Another benefit that is listed by STT is the added free time for 
work or leisure, due to passengers no longer needing to drive themselves. It is unknown however 
what people will use this newfound free time for. While the intention is to raise productivity and 
happiness by allowing people to either work or relax during travel, there is the risk that passengers 
will start to experience severe boredom and lack of purpose. This in turn can potentially lead to 
undesirable actions like vandalism of the vehicles, or even lead to mental health problems like 
depression. 

4.4.2 Background conditions 
The concept itself lists certain ‘preconditions’ that need to be met to successfully implement the 
proposed system (ibid., pp. 20-21). First, new road laws will be needed to allow the vehicles to drive 
on the public road. There is also a need for new insurance regulations, so that the right actors can be 
held responsible in case of accidents. Second, autonomous vehicles will need to be accepted by both 
the users themselves, as well as other stakeholders in the transport system. Third, travellers will 
need to put their trust in the service providers, as well as the service providers trusting each other. 
For STT, this is specifically about the sharing of information and data, but in reality this need for trust 
will also concern subjects like safety. Besides these conditions, there is also for example a need for a 
strong ICT infrastructure, that can reliably handle the massive data exchanges that are needed to 
allow the self-driving vehicles to function. 

4.4.3 Technical determinism 
The introduction of ‘transportation on demand’ has the potential to bring certain changes to society 
and its values. First, people will become dependent on the system for their travelling, as they will no 
longer be owning their own cars. The value that is held for human independence may thereby also 



be lessened, as it becomes normalised for people to be driven to their destination by technological 
systems. In addition, if STT’s intentions are fulfilled, the meaning of for example old age may be 
changed, as elderly citizens become once more able to travel easily, removing the stigma of them 
being immobile and isolated. 

4.5 Above the head 
There are different perspectives through which one may look at the social impacts of this concept. 
One can look at it fairly optimistically, seeing the potential benefits it can bring to improve our 
human capabilities. Or one can see its dystopian side, focussing on its possibly undesirable side 
effects. A third perspective would aim to look at the concept in an ambivalent manner, seeing both 
the risks and benefits, and to understand how it could be implemented in the most desirable way. 

4.5.1 Utopian technology 
From a utopian perspective, ‘transport on demand’ will lead to people being able to travel more 
easily and more often than they are currently able. Both long and short distance travel will be made 
available for everyone, even those that currently cannot drive a car. The act of travelling will be 
made more enjoyable, as passengers can spend their time on leisure. With the burden of driving 
taken off the shoulders of passengers, they get extra free time, which they can use to work towards 
fulfilling their true potential as humans undistracted. 

4.5.2 Dystopian technology 
From a dystopian perspective, this concept will lead to humans becoming isolated in their personal 
self-driving cocoons, disconnected from the outer world and the people around them. Elderly 
citizens will lose the contact they had with others, as they are constantly alone while being driven 
around by autonomous vehicles. People’s lives will become even more controlled by brands, as 
companies come to decide over when and how they travel. The free time that is supposedly added 
will only lead to people losing their sense of purpose, becoming bored and depressed. 

4.5.3 Ambivalent technology 
From an ambivalent perspective, society will need to understand that, convenient as ‘transport on 
demand’ may sound, it comes with certain risks and caveats. It needs to be ensured that people, 
especially the elderly, are not made to always be travelling alone in their autonomous vehicles, but 
rather use their newfound free time in the cars to connect with others. The cars themselves will also 
need to be designed to allow passengers to spend their travel time in a valuable and worthwhile 
manner that stimulates them. 

5 Discussion 
Analysis of the concept proposed by STT using the PIT showed that there is an added value in using it 
as a supplementary means of study. By ordering insight inspired by the PIT’s twelve effects into the 
model, it became clear that certain aspects had been neglected by STT’s conventional technology 
forecasting approach. Through use of the PIT, this missing information was found, and thus can be 
taken into consideration when planning the concerning technology’s introduction into society.  

 The quadrants on the right side of the PIT’s model (before-the-eye and to-the-hand) were 
largely used to theorize about how the proposed systems could function in detail, and other aspects 
that needed to be kept in mind with regard to usability and functionality. In doing so, details were 
added that were still missing from STT’s own analyses. 

 The assessment of the concept by STT themselves could be considered fairly optimistic, if 
not utopian. Important negative consequences of the proposed plans had either not been found in 
the approach used by STT, or went unmentioned due to other reasons. That said, there were also 
certain positive effects and consequences of the concept that were not mentioned by STT, but were 
found out during analysis with the PIT. For example the increased accessibility and ease of travelling, 
which can potentially improve cultural development. These types of aspects were mainly 



investigated through the quadrants on the left side of the PIT’s model (behind-the-back and above-
the-head).  

 Overall it became clear during the analysis that the added value of the proposed analytical 
method of using the PIT lies in providing new insights and perspectives. This is achieved by making 
the analysts look critically and from multiple sides on the subject they are working on. This also 
provides them with a more ethically oriented approach. The proposed method serves as an 
additional measure, that should be used in combination with the tools and methods that already 
exist. During the case study, it also became clear that this kind of intricate analysis of potential 
impacts can change one’s perspective and opinion on the desirability and feasibility of a particular 
concept. By using this proposed method, strategists are provided with more information about the 
potential role and impact of their subject in society, aiding them in both studying its desirability and 
in determining the most effective and responsible manner of implementation. 

6 Limitations and future work 
Certain limitations and questions still remain within the research demonstrated in this paper. First, 
the present research did not include a critical assessment of whether the PIT includes all the 
necessary and relevant themes and aspects. The PIT may still require further refining and 
development. Improvements in the PIT will lead to the developed method functioning more 
effectively. Second, the research could benefit from the undertaking of a case study of a corporate-
oriented subject, as the ones that have been done already are innovation-focussed. Third, the case 
study was performed by the authors themselves. The method has not yet been tested with experts 
in the field of strategic development and analysis. Doing so would garner more information about 
the added value of the method in actual practice.  

7 Conclusions 
This paper aimed to demonstrate the potential for using the PIT as an analytical instrument for 
prospective thinking about future strategies and innovations. The PIT’s twelve effects were 
investigated, an application method has been proposed, and its position in relation to existing 
methods in the field has been examined. The method has furthermore been applied in a case study, 
to demonstrate its potential. In doing so, it was shown that usage of the PIT in this manner can 
provide analysts and strategists with new and relevant information. The method is explicitly meant 
to be used in combination with ones that already exist. Because of the reflective and human-centred 
nature of the PIT, analysts are aided in making decisions in the development of new technologies, so 
that these will have a more effective, desirable, and responsible impact in society. 
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