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Abstract. Individualization is considered a megatrend in postmodern societies. 
The markets react with the individualization of products. However, many ap-
proaches fail after considerable sums have already been invested. Therefore, this 
paper presents a benefit-oriented method to identify potentials for the personali-
zation of products. It first accompanies the product through its life cycle (product 
journey) in order to identify various users and then these users on their user jour-
ney in order to observe the product experience. From these observations, a set of 
ideas for personalization is derived, which together with the associated benefits 
represent the personalization potential. The method has successfully been tested 
by individuals and teams in face-to-face workshops and online events using sce-
narios from the mobility, construction and service sectors. The learning effort is 
low. The personnel input per analysis amounts to approx. 150 hours. The method 
is to be further evaluated using concrete use cases in industrial practice. 
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1 Problem and Objective 

Individualization is considered a stable megatrend and a determining factor for post-
modern societies [1]. Markets are responding to this with the individualization of prod-
ucts. The classic approach to product personalization through mass customization fo-
cusses on the idea of differentiation as a market strategy [2]. Mass customization adapts 
the product to customer needs at the time of the purchase decision. Changes of users’ 
needs during the product life cycle are typically not anticipated. In contrast, we use the 
term “mass personalization” to emphasize the further development of mass customiza-
tion under the changed boundary conditions of today's product creation. It focuses on 
radical user-centricity and the benefits for all users over the entire life cycle of a product 
instance [3, 4] exploiting the cost advantages of mass production and automated end-
to-end processes.  

However, many personalized products do not meet the expectations placed in them 
and serve only a niche market or, in the worst case, fail after considerable sums have 
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already been invested in their development and production. Therefore, a method or tool 
for strategic product management is being sought that can be used to identify the po-
tential for personalizing products with little effort.  

2 State of the Art 

Most existing methods for personalization in product creation follow a process-oriented 
sequential approach. Requirements are elicited first and in the second step, products are 
adapted accordingly (e. g. [5, 6]). However, the meaningfulness of the product adjust-
ments from the user perspective as well as the cost-benefit ratio are not in the focus of 
these methods. They start rather late in the development process, are too time-consum-
ing, and are tailored to conventional mass customization.  

In innovation management, identifying the potential of new technologies in early 
phases plays a crucial role in meeting the needs of the market and users [7]. Foresight 
methods like the scenario technique are used to show development possibilities through 
extrapolation and to derive new fields of action by identifying influencing factors [8]. 
However, if the direction of the innovation is already determined - towards personali-
zation in our case - this method is not suitable. In addition, those methods are targeted 
at technologies rather than users. 

More recent approaches in innovation management, on the other hand, focus on in-
teraction and customer centricity in the product development process. Examples include 
methods such as Design Thinking or Empathy Maps, which actively involve the user 
in the adaptation process and are thus intended to ensure the success of new develop-
ments [9]. Hence, recent approaches show a shift from analytical to participatory meth-
ods, with a focus on the user perspective. 

This user perspective is mostly represented in the area of usability and customer 
experience engineering. For example, customer journeys are an established tool for 
modelling the customer experience. Their roots lie primarily in service engineering [10] 
but it is also widely used in marketing [11–13]. A customer journey deals with the 
touchpoints customers have with a company's offering over a period of time, while the 
considered time period can vary widely [14]. Customer journey maps can be used to 
analyze the surveyed or presumed current state of an existing offering as well as to 
shape the target state of a product or service to be adapted or created [14]. Typically, 
customers and users are assumed to be the same person and not changing over the time 
period under consideration. Hence, people who may encounter the service in roles other 
than as a customer are often not considered. The occasionally used term "user journey" 
is predominantly understood as a synonym [14], but might in practice indicate that other 
groups of users and their experience of use (user experience) are also considered.  

Customer journey mapping can also be applied in an adapted form to industrial prod-
uct-service systems [15]. The considered procurement decisions and processes in the 
business-to-business environment are characterized by the involvement of stakeholders 
with different roles. The authors therefore stress the necessity to identify all relevant 
participants prior to the actual mapping process [15]. However, the focus on the pro-
curement process means that end users were not considered in the case studies de-
scribed.  
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To sum up, there are relevant approaches and methodical components related to the 
defined problem, but no integrated method and no tool, which fulfil the needs for a 
user-centric and lifecycle-aware personalization. 

3 Methodological Approach 

The basic idea behind differentiation through mass customization [2] is the willingness 
of customers to pay for the benefits of personalization. Benefits are usually understood 
as a measure of products’ ability to satisfy needs [16]. We follow this view and focus 
on finding personalization options for a product which satisfy needs of customers or 
users better than the current state without personalization. The notion of need is not 
limited to certain types of requirements and includes functional, economic, as well as 
procedural utility needs as well as emotional and social ones. 

By potential we understand a set of development possibilities for a product. They are 
represented by the set of development options that better fulfil user needs and thus de-
liver added value. Therefore, personalization potentials consist of a set of personaliza-
tion options together with needs, which can be fulfilled in addition for the customer or 
user.  

In the user-centered lifecycle approach both users and their needs may change. Needs 
can be person-dependent, time-dependent and/or situation-dependent. Users may in-
clude "end users" of the product as well as production workers, maintenance personnel 
or recyclers. They can be natural persons such as John Doe or corporate bodies such as 
a company operating the product. 

The fulfilment of needs happens through interaction between user and product at 
their touchpoints (Fig. 1). Interactions may also occur in pre- and post-usage stages like 
marketing experience, purchase process, and product disposal. 

 

 

Fig. 1. Product and user journeys 

According to this model, personalization options can be found when considering in-
teractions between users and the product over the lifetime of a product. Ideally, all 
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possible users in all possible states and all possible interactions are considered in order 
to develop personalization ideas for them and evaluate them regarding their benefits.  

In real life, we must limit our efforts and work with user samples and representative 
interactions to identity potentials. It is well known from user-centered product design 
[17] that in usability engineering working with small user samples is sufficient to iden-
tify optimization potentials. Observation (field studies), user surveys (interviews), or 
the use of prior knowledge of individuals or groups (workshops) are appropriate for the 
examination of interaction. The latter is particularly suitable for interdisciplinary groups 
in companies for orienting work on their product portfolios and product strategies. 
Costs, personnel capacity and implementation time are comparatively low for this case. 
The procedures to be applied will not require any special expertise and will be familiar 
at least to some of the players involved. Techniques from usability engineering and 
market research are particularly helpful here, since they start with the customers and 
their needs. We take up the principle of the customer or user journey mentioned above 
and apply it twofold (Fig. 1). First, we accompany a product on its way from the cradle 
to the grave in order to identify the users with whom it comes into contact.  

We call this lifecycle consideration the product journey, borrowing from the notion 
of product journey mapping, which has been also applied in the context of sustainability 
studies [18]. We then follow users on their journey from initial contact with the product 
to the end of use, where we look at interactions with the product to find ideas for per-
sonalization. We call those user journeys, in agreement with the terminology used in 
marketing and usability or user experience engineering.  

4 Method and Tool for the Analysis of Potentials 

Based on this approach, a tool for the analysis of potentials using product and user 
journeys was developed for small and medium-sized teams. It can be used synchro-
nously or asynchronously both in face-to-face workshops and in digital collaboration. 
An interdisciplinary team with people from e.g. marketing/sales, portfolio and product 
management and production as well as representative users is recommended for the 
implementation of the method in order to be able to cover all relevant aspects.  

For identifying users in the product journey, we use the concept of personas, which 
describes users and their goals [19]. Since creating validated personas is very time-
consuming, we chose proto-personas which are quickly to implement [20]. Proto-per-
sonas are created in brainstorming sessions [20] and in our case, are described in a 
minimalistic way by a combination of first and last name. The last name represents a 
character trait or activity of the user (e.g., Colin Commute). The first name is used for 
naming and to perceive the persona as a person. The proto-personas are plotted as users 
along the horizontal axis in a product journey schema (see Fig. 2). The lifecycle of the 
product is followed to identify relevant personas as far as possible.  
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Fig. 2. Product journey schema with example for an e-scooter (translated from German) 

Subsequently, the proto-personas are prioritized regarding their representativeness 
for the relevant target groups. The value development per user is analyzed and the ex-
perienced benefit or the quality of the user experience is represented by positioning the 
persona on the vertical axis. Depending on the product, the graph can also show the 
course of value creation or value development (e.g., for real estate). 
 

 

Fig. 3. User journey schema with example for the proto-persona “Tim Tourist” 
 (translated from German) 

Then we perform a user journey for the selected proto-personas by analyzing their 
interactions with the product for their typical use case. Each user journey is documented 
using a schema as shown in Fehler! Verweisquelle konnte nicht gefunden werden.. 
The stations of the user journey are named and plotted along the horizontal axis over 
time, while the vertical axis quantifies the user experience. Based on the interactions at 
the touchpoints, suggestions for improving the user experience are identified and op-
tions for personalization are specified. Not all ideas for improving the user experience 
might be related to personalization, but they represent further development potential. 
For each personalization option, the benefit for the customer (added value or fulfilled 
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need from the user's perspective) is explicitly specified. Then the cost-benefit ratio is 
estimated from the company's point of view and qualitatively evaluated with plus or 
minus in a simple case. The set of personalization options with a positively assessed 
cost-benefit ratio together with their customer benefits represent the personalization 
potential, which is the final result. 

5 Exemplary Testing 

The method for potential analysis with product and user journey was tested based on 
three products: hotel accommodation, real estate and electric scooter. Since the testing 
was mostly conducted after the COVID-19 outbreak, the methodology is also designed 
for digital formats. Testing took place within the project team as face-to-face workshops 
and online events and was conducted several times online with external participants. 
The use of the developed schemas enables collaborative processing of the respective 
journey as well as rapid visualization in virtual workshops. In the following, the exam-
ple "e-scooter" is described, which was carried out iteratively with different users to 
demonstrate the applicability of the method.  

The e-scooter was used as a product example in external testing because it is readily 
accessible to participants and has been a feature of the urban landscape recently. The 
company in this example is a fictional scooter operator named “Yes” which provides e-
scooters in a sharing mode. These can be rented by the user with the help of an app by 
paying for the time and distance of the ride. In the product journey, proto-personas for 
the lifecycle of the e-scooters were identified together with the external participants 
(see Fig. 2). The course of the graph describes the user experience. 

The proto-persona Tim Tourist was selected as one of the prioritized target groups 
for the e-scooter. An exemplary user journey for the use case sightseeing in Berlin starts 
with the initial contact with the product and ends with the start-up (see Fehler! Ver-
weisquelle konnte nicht gefunden werden.). Personalization options with a positively 
evaluated cost-benefit ratio include, for example, personalized prices and a personal-
ized payment process, which lead to a price advantage and greater transparency for the 
user.  

In terms of effort, our examples show that a product journey as well as a user journey, 
should be estimated at 1.5 hours. For a simple potential analysis, one can assume 5 
personas [21]. This results in a time expenditure of 6 sessions of 1.5 hours each in 
addition to the effort for the preparation by the organizer and the moderator. In total, 
this means 9 hours per participant and with 5 participants, amounts to 45 hours of per-
sonnel input for the participants. If the organizer or moderator is familiar with the 
method and content, 2 weeks of working time for preparation, implementation and fol-
low-up are to be estimated. Realistically, an analysis can be carried out within one 
month, with a personnel input of 150 hours. This applies if the participants are readily 
available. It assumes digital implementation in the case of distributed participants.  
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6 Discussion and Future Work 

The need for the presented method is based on the insight that personalization in itself 
does not deliver any added value customers are willing to pay for. It therefore aims to 
identify potentials that establish customer value. It combines radical user-centeredness, 
lifecycle orientation, and the search for benefits for the customer or user of the product, 
without ignoring the cost-benefit ratio for the manufacturer or operator. It is thus suita-
ble for identifying personalization potentials in early phases of product innovation and 
development.  

The method was tested using examples from the mobility, construction and service 
sectors and its applicability to physical products and services was demonstrated. The 
application to the e-scooter example, which was fictitious for the participants, shows 
that the method can also be applied to new developments if there is at least a basic 
product idea to sketch a product journey. When used for the enhancement of existing 
products, on the other hand, extensive experience or existing market research results 
can be used as input to improve the quality of the outcome. The trials with external 
participants confirm the method is applicable in workshops with an appropriate learning 
effort. This should especially be rated against the fact that the tests were carried out 
both in face-to-face workshops and in online formats with limited interaction possibil-
ities.  

In order to adapt the method to different starting situations, there are various scaling 
options. In an iterative-incremental approach, it can make sense to start with a coarse 
product journey and only a few user journeys in order to first structure the existing 
assumptions. In further iterations, insights previously gained in evaluations can be used 
to further detail these or to consider additional relevant user groups. In this way, the 
effort per iteration can be kept low. Conversely, individual methodological components 
such as the proto-personas can easily be replaced by more detailed approaches, or up-
stream empirical user research can be supplemented. The method therefore offers the 
necessary flexibility to be adapted to specific requirements from the company's point 
of view and to make further use of any findings already available.  
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