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Abstract

Recently, value-in-use has become a key concept in enhancing the value of Product-Service Systems (PSS). The philosophy of value-in-use is 
that the value of products and services varies depending on the contexts where customers use the products and services. Based on this 
philosophy, products and services should apply to customer requirements depending on context. Context where customer uses the products and 
services is very often different from context assumed in design phase. Therefore, assumed value is very often not created. Changing customer’s
context is effective for solving this problem. This study finally aims to support context transformation by encouraging customer recognition.
As the first step to achieve that, this paper proposes a method to analyze the context that prevents realization of the desired value proposition.
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1. Introduction

Due to product commoditization and customer needs 
diversification, manufactures are forced to create an 
innovative business model. As one of the solutions to this 
problem, Product-Service Systems (PSS) [1] have attracted 
much attention. PSS is a business concept characterized by 
the integration products, services and various stakeholders 
who provide and receive the integrated offerings of products 
and services [2].

In PSS design, it is important to consider customer value. 
Vargo and Lusch, who proposed service-dominant logic
(SDL) in marketing research, have emphasized the 
importance of considering “value-in-use” to realize servitized 
businesses in manufacturing companies [3]. Value-in-use can 
be regarded as a way of thinking that the value of a product is
determined by customers, depending on their own contexts of
using the product and/or service. It means that context differs 
depend on customers for a same situation. Therefore, there is 
the problem that the assumed value by the provider cannot be 
realized due to the customer context is different from what
was assumed at product and/or service design phase.

To solve the problem mentioned above, the provider not 

only provides products and services of high value to the 
customer according to their own contexts but also transforms 
the customer contexts as necessary in order to apply the 
appropriate competency to realize the value. To improve 
value-in-use by transforming the customer contexts, there are 
two ways to transform the context. The first is the way to
change the context by changing the circumstances 
surrounding the customer. For example, a driving support 
technology that changes the situation, which a driver has a 
blind spot by attaching a sensor to automobile. The second is 
way to change the context by encouraging the customer's 
recognition. For example, a driving support technology that 
realizes driver's security by presenting information on how 
many accidents actually occurred at that turning angle when 
approaching a corner where a blind spot exists. In the many 
context transform technologies related to products, the former 
way is adopted [4]. However, more effective results can be 
realized by adopting the latter way in consideration of 
cognitive aspects as well as the former way of encouraging on 
the situation.

According to mentioned above, our study aims to support 
context transformation by encouraging customer recognition. 
As an initial research for that, in this paper we propose a 
method to analyze the context that prevents realization of the 
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provider’s desired value.

2. Related studies

2.1. A context categorization method in two different 
perspective

Perera et al. propose a context categorization method in 
context-aware computing [4]. In this method, conceptual and 
operational perspectives categorize specific elements of 
context. Fig. 1 shows an example of context categorization.

Conceptual categorization schemes show which concept 
each contextual element is about. This helps analysts 
understand conceptual relationships among these contextual 
elements. Perera et al. point to activity, time, identity, and 
location as examples of types for conceptual categorization.

On the other hand, operational categorization schemes 
show how each contextual element is acquired. If context 
acquisition errors happen, operational categorization helps 
analysts identify at which stages of context acquisition they
happen. Perera et al. highlight primary and secondary 
schemes as examples of operational categorization schemes. 
A primary contextual element is any information retrieved 
without using existing contextual elements nor any kind of 
sensor data fusion operations. For example, location data from 
GPS sensor is a primary contextual element. A secondary 
contextual element is any information that can be computed 
via a primary context. For example, the distance data of two 
sensors computed using GPS values is regarded as a
secondary contextual element.

Fig. 1. A context categorization example using two perspectives [4]

2.2. Scope of context in services

In the research field of context awareness as mentioned
above, the main constituent that acquires and generates the 
context information is the computer. Moreover, context is 
treated as a situation that target contents is placed under a 
certain environment.

Among context aware research, there are some studies that 
conducting research on cognitive support of automobile 
drivers. Shakshuki et al. propose a Context-Aware Driver 

Assistance System to ensure the safety of driving situations 
and to reduce the collision rates [5]. The proposed system has 
a set of functions. For example, if there is a car in the blind 
spot, the message such as “avoid lane changing” is displayed. 
In this study, context is regarded as information about the 
physical environment such as “whether there is a car in the 
blind spot or not”. On the other hand, in the SDL mentioned 
in chapter 1, it is insisted on the importance of understanding 
services as a network structure consisting of many 
stakeholders. For services, the entity is stakeholders such as 
providers and customers. Therefore, the context depends on 
the perception of the situation of each one, and the 
information included in the context may differ between 
providers and customers for the same service. From these 
reasons, in the service, it is necessary to treat context in 
consideration of the differences in actor personality. In other 
words, context in the service includes not only the contents 
but also the actors themselves that recognize them, as well as
the situations in which they are (2).

Fig. 2. Scope of context.

2.3. Requirement analysis in services field

The requirement analysis template was proposed to analyze 
the customer and to identify the requirements of a service [6].
This template enables designers to extract an exhaustive list of 
customer requirements and to provide objective evidence for 
the extraction of them. 

Fig. 3. Overview of the requirement analysis template [6]

As shown in Fig 3., the requirement analysis template 
consists of four kinds of template: a persona template, a script 
template, a keywords template, and a requirement 
identification template. The first step in the requirement 
analysis is identifying the target customer. For the 
identification of the customer, a modelling concept called 
persona [7] is adopted to describe a representative customer in 
the form of personal information. The concept of persona is 
frequently used in the practical design of software interfaces. 
The persona can be used as a tool that generates a simplified 
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