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Abstract

A service platform has a modular structure that consists of resources in a service system and
plays an important role of facilitating the interaction among stakeholders for value creation and
liquefying and bundling their resources. Resource liquefaction and bundles in a service platform
has a common concept in a product platform. Both platforms have building relationship by
modules as devices or resources in common. Through focusing on common point, we can refer
to ingredients of a product platform in a service system and relationship between a product
platform and a service system. In this research, we evaluated the role of a product platform in a
service system through multiple case studies. As findings in this research, resource liquefaction
by a product platform facilitates modification of stakeholders’ role and resource bundles by a
product platform facilitate coordination of resources and community integration. Also, a product
platform in a service system has a role of integrating and coordinating modular and sub-service
systems and facilitates forming a service system and actors’ value creation.

Keywords: Service System, Service Platform, Resource Liquefaction, Resource bundles.

1 Introduction

Recently, to meet the customers’ needs, ICT has the architecture of products changing.
Smartphones have devices such as communication apparatus, displays and cameras and appli-
cations for taking information. So, the architecture of products such as smartphones has the
functions to get the data and to transform the information, and the application to utilize the data
and information. The transitions in the role of products indicate that articles as product and in-
formation as function could be divided by ICT, and that it becomes important for products to
transmit service value to stakeholders in a service system. The service system is defined as
“self-contained, self-adjusting systems of mostly loosely coupled social and economic (re-
source-integrating) actors connected by shared institutional logics and mutual value creation
through service exchange" in Service Dominant Logic (SDL)[1]. Value is created in use of
propositions by the integration and application of resources in a specific context [1]. As the
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products in ICT facilitate connecting resources and stakeholders in a service system through the
products by their resources (ex. knowledge and skills).

In a service system, a service platform leverages resource liquefaction and resource bundles and
influences interacting actors [2]. The resource liquefaction builds new stakeholders’ relationship
and resources bundle enhances interaction between stakeholders. The functions of resource
liquefaction and resource bundle are likewise involved in the product platform and product ar-
chitecture. The sub-systems or layers are deployed among some products in the product platform
to liquefy the functional elements [3]. In this way, resource liquefaction and resource bundle is
common concept between a service platform and a product platform.

From the viewpoints of resource liquefaction and bundles, we consider that the position of
products as inter-mediators for integrating resource could become clear. Also, division of func-
tions in products indicates the change of architecture of products. Thus, it is required that the
existed product platform for efficiency of value chains and product provision to a variety of
segments is changed to a new product platform responding to a service system. In brief, service
providers get competitive advantages from not only creating function values of products but also
designing value-in-use in the service system [4]. The service providers need to improve capa-
bility of designing the product platform or product architecture as a space to create service value
in the service system. Anderson indicates to transform architecture corresponding to changes of
circumstances creates opportunities for new innovations [5]. Whereas, the architecture of ICT
infrastructure was proposed not from the point of value creation but the component of product
[2]. In SDL, the importance of the products is recognized [1], but the role of the products in a
service system has not become clear.

Accordingly, we discuss the architecture of a service system for the value of various stakeholders
by building relationship. From multiple case studies, we analyze the components of a product
platform in terms of resource liquefaction and bundles, where we focus what roles of the prod-
ucts is in the information transfer among stakeholders in a service system and what sub-systems
are connected in a service system. In this paper, we demonstrate the service architecture in-
cluding a product platform in a service system and propose a model to construct a product plat-
form responding both to enhance function of products and to correspond to a service platform in
terms of resource liquefaction and resource bundle.

2 Resource Liquefaction and Resource Bundles in a Product
Platform and a Service Platform

2.1 The Modular Architecture in a Product Platform

The product platform optimizes supply chain and appropriate adjustment to segments of cus-
tomers. The product platform relates to product architecture composing of functional modules
and layers or sub-systems of products and product portfolio classifying products responding to
customer needs [3][6]. The product platform has two aspects [3]. One is to aggregate existing
modules as function elements in products, which are common in some products [7], another is
the interface among sub-systems to effectively develop derivative products by synchronizing
customer needs and functions of products [8].
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It is possible to design products matching customer needs by compounding modules repre-
senting functions in such as a product platform. Also, it is easier to distribute information by
modules among in the organization, because modules indicate the characteristic as functions.
Furthermore, as product developers can interact their ideas and knowledge with information of
modules, the firms can provide products having high competitive advantage. The product plat-
form consists of modular architecture and interfaces of modules and sub-systems [3].

2.2 The Modular Architecture in a Service Platform

The Service platform in a service system, to be similar to a product platform, is proposed in SDL.
While function and utility as value for customers is embedded in products, service is represented
as the process creating value to integrate the value proposed by firms with customers’ knowledge
and skill [4]. Products in SDL indicate medium exchanging value in FP3 [1] and service is the
value creation process applying to the context of users and their stakeholders [9].

As referred to above, the service platform has relevance to a service system in configuration of
resources for creation of service value [2]. A service system is composed of resources for value
creation, which are modules facilitating the interaction between actors for value creation and
resources [11]. To enhance the interaction between stakeholders for value creation, in a service
platform, resources are composed of modules in some layers [10], and through facilitating cre-
ating value applying to stakeholders’ context, it is expected that opportunities for enhancing
resource liquefaction for value creation and resource bundles expand. To create value appropriate
resources should be chosen for resource liquefaction and by bundling these resources value cre-
ation could be enhanced [2].

In a service system, to enhance the value-in-context reciprocally, networks of stakeholders and
some sub-service system are utilized [10]. Service providers provide this high order sub service
systems, which enhance building relationship for customers’ value. To increase value-in-context
reciprocally, their resource are liquefied and then are bundled [2]. So, the role of a product plat-
form is to liquefy and bundle their resources in response to customer context.

2.3 Common Concept in a Product Platform and a Service Platform

As an ICT product has resources liquefied and bundled to provide useful information to various
stakeholders, it plays an important role in a service platform. To develop products for facilitating
value creation in a service system, service providers have to design a service platform for re-
source liquefaction and resource bundle. Resource liquefaction and resource bundle is a common
concept in both a service platform and a product platform. Still, modules in a service platform are
defined tangible or intangible knowledge and skill combining other resources [1], this definition
is common to a product platform, too [3]. Furthermore, the interface among modules is a com-
mon concept in both a service platform and a product platform, and could provide the relation
among modules. The interface facilitates resource liquefaction and bundles [3].

Considering the commonality between a service platform and a product platform and indicating
the role of the products as modules in a service platform, we could gain a principal of product
development for service innovation. As value in service depends on the context when the pro-
vided service is used [1], the service system is comprised of modules, and sub-systems to un-
derstand stakeholders’ context [1]. Accordingly, we indicate the role of a product platform as the
service platform in a service system from viewpoints of relation among resources.
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3 Research design: aim and method

This research aims to propose a new architecture of a service system indicating the role of
products from the viewpoint of resource liquefaction and resource bundles. We focus our anal-
ysis on the relation between resources of stakeholders and modules of smartphones and the po-
sition of smartphones in the service system. Moreover, we analyzed resource liquefaction and
resource bundle in the product platform and relation among resources of stakeholders in the
service system.

Considering the nature of the subject matter under investigation, this study uses a qualitative
method that utilizes multiple case studies. As several researchers note qualitative methods are
useful for obtaining a novel understanding of existing phenomena [12][13].

To investigate the relationship between products and stakeholders in a service system, we chose
the companies providing mobile health devices. We have two reasons for choosing such com-
panies. One reason is that the mobile health devices are involved in the service system that has
several stakeholders, for example, doctors, patients, pharmacies, and government. Another rea-
son is that the recent mobile health devices embed the sensors and devices as modules. The
companies were chosen through an internet search for companies which provide some products
and have published the journals or research papers to investigate the relation and the activity with
the stakeholders.

In case studies, we describe some cases by using the system chart which expresses the relation
between stakeholders and products and analyzed the service system in the term of resource lig-
uefaction and resource bundle; whether the functions of the products are divided or combined,
how the function of products or the information about products is shared among resources, and
how the divided and combined resources changed the structure of the service system. Therefore
we showed elements in a service system by following table.1.

Table.1 the diagram in service chart

Products & Sub-System
Stakeholders Layer

i L T TN pm———————
Liquefied . “. |Liquefied Sub-| K
Products & ¢ ! | System Laver . ,
Stakeholders R 4 ¥ ve Lmmm e -

Bundlad
Products & © guntdledLSaub- D
Stakeholders ystem Layer

4 Findings in case studies

We demonstrate four cases of mobile health devices, where roles of modules of smartphones are
explained from the point of resource liquefaction and resource bundles.

4.1 Case 1: Bundled sub-systems and resource bundles
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As ICT enhances transfer of information, stakeholders in the service system easily share their
information, and thereby interaction among stakeholders could be facilitated. The enhancement
of sharing information leads to resource bundle by providing useful information for stakeholders.
We explain “chk4.me” such as an example. The service of “chk4.me” is the information the
sharing system among healthcare providers involving patients having “Medicine Notebook”,
where patients’ records for taking medicines based on the doctors’ writing prescription have
mentioned. Recently, patients access records of their own Medicine Notebooks through the in-
ternet services. Doctors and pharmacies are only allowed to access the patients’ records. Also,
the records in the Medicine Notebooks are not allowed to share among different Medical
Notebook service providers. But, by using “chk4.me”, the records of patients in the Medical
Notebook are allowed to access among some other Medical Notebook service providers. (Figure
1) The cooperation among providers leads to many opportunities of the access of various phar-
macies. Furthermore, as patients’ families, doctors and pharmacies that patients have not used are
allowed to access the records, health care providers can always deal with patients corresponding
to their condition or information.

As mentioned above, “chk4.me” provides the opportunities building relationship to patients’
stakeholders by their Medicine Notebook and integrate some Medicine Notebook service pro-
viders. So, the service platform bundled stakeholders about Medicine Notebook and shared in-
formation among service providers, where indicated medical notebook providers share infor-
mation among resources. That is, in the case of “chk4.me”, the role of products is to bundles
stakeholders and to provide opportunities of selecting service provides and the service system is
formed by bundled sub-systems.

Medical
stitution,

|

i .

| Technclogy

o |eof Customers
! changing b $ (Patients)
! connsction || (Used

: of Servers || Other harmaocy,

Medical Notebook

Lo _T_._ — System

Figure.1 Service Chart of “chk4.me”

4.2 Case 2: Resource Bundles & Utilized Relation among Sub-systems

Cellscope are a system of the microscopes utilizing the cameras in smartphones, and are used for
pathology, education and oceanography. Furthermore, by utilizing the core technology of optics
in microscopes, otoscopes were also developed. To develop products relevant to users, co-tests
were tried. For example, to suppose that doctors in developing countries who are not pathologists
and don’t usually use microscopies, the firm asked junior high school students try to use their
prototype microscopies for collecting information about using the microscopies.

The service system in Cellscope consists of the product platform corresponding to user needs,
and sharing information about the situation of using products through co-test among organiza-
tion. (Figure 2) In the co-test projects, Cellscope shares the information and evaluation of stu-
dents’ usage condition among other projects. It is useful for the projects to develop microscopes
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in response to different customer needs. The shared information among the projects is liquefied
in response to different customer needs, and bundled with technology in the projects for various
developing products among the product platform. So, the product platform includes sharing
information and information bundles and technology as core competence. In case of Cellscope,
the product platform has relation to customers in segments in the sub-system layers in the service
system and plays a role as an inter-mediator for resource bundles such as core competence and

users’ evaluation.
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Figure 2 The Service Chart in Cellscope

4.3 Case 3: Resource liquefaction by inter-mediators and resource bundles by a
product platform

EyeNetra provides the ophthalmoscope, inspection equipment and lens meters on the basis of
technology in optics. So far, in America, when patients buy glasses, they should get their pre-
scriptions that a ophthalmologist makes out by using above devices and then need to go to an
optician's shop with their prescriptions. (Figure 3) To make the process much effort of patients
easy, EyeNetra constructed the product platform by independently developing required tech-
nique. (fig.3) Furthermore, these devices were installed in an optician's shop, and patients
measure indexes of their eyes by themselves using these devices. Then, an ophthalmologist
should be present at patients’ measurement in order to confirm whether the measurement is
proper. So, the role of ophthalmologist and patients has changed in making prescriptions and

examination.
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Figure 3 The Service Chart in Eyenetra
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In service system of this case, the role of doctors and patients has changed by using devices in
the product platform. The role of stakeholders was liquefied in the service system. In EyeNetra,
service providers to patients are changed from optician’s shop and doctors to optician’s shop and
EyeNetra. This means that the products have the role of stakeholders liquefied and resource
bundled in the product platform as a sub-system in the service system. Until EyeNetra provided
the service, the prescriptions used to be handled from doctors to optician’s shop. But EyeNetra
makes the role of optician’ shop co-operator with patients. The product platform in EyeNetra
causes a change of the role of optician’s shop.

4.4 Case 4: Resource liquefaction for changing the role of stakeholders

It is important to liquefy the role of stakeholders especially in communities as a sub-system in the
service system, thereby the product platform needs to play an important role in the service sys-
tem. Peekvision has the product platform composed of the ophthalmoscope and opt meters, and
provides medical services with the medical communities by utilizing this product platform.

(Figure 4)
Medical
Community

| |
Visual )
Co-development @ ! /;'{‘*-WQ?\&BJ_Q-’
- | between )
|
[

. Doctors

~— -

|

|

|

: doctors & p Ophthalm

i Scientists ?fE_O_‘E_S- @
i 'd e |

|

Figure 4 The service chart in Peekvision

In Peekvision, the trained health care providers examine patients’ eyes by using the ophthalmo-
scope utilizing the cameras of smartphones and sent information about examination data and the
situation of examination. Doctors diagnose with information gained from the ophthalmoscope
through the network system. Also, health care providers belong to the medical communities, and
are engaged in hospital practice by utilizing some medical equipment with devices in Peekvision.

The ophthalmoscope in Peekvision divides the examination with diagnose, where both were the
doctor’s role. The products made doctor’s roles liquefied and trained health workers played new
role of integrating sub-systems as intermediates. Also, Peekvision made medical communities
by providing the product platform. Furthermore, the information of examination by
tele-medicine doctors was fed back to doctors in a medical community and shared. So, in
Peekvision, the product platform liquefies the role of stakeholders such as doctors and health
workers according to sub-systems. Then the liquefaction leads to sub-systems bundles by in-
termediators as health workers.

5 Discussion

Based on the above cases, we consider the role of a product platform in the service system in
terms of resource liquefaction and resource bundles and the relation among sub-systems.
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We found that the product platform led to resource liquefaction and resource bundles in a service
system. The product platform supports to construct relationship among stakeholders and bundle
stakeholders as resources in a service system in case of “chk4.me”. Also, the product platform
led to bundle core competence and information about the situation of using products by sharing
among organization in Cellscope. As for resource liquefaction, in EyeNetra, the role of oph-
thalmologists was transported by some devices in the product platform, and the role of oph-
thalmologists is liquefied. The changing role of ophthalmologists was operated in Peekvision.

The resource liquefaction and bundles in the product platform build the relation among
sub-systems in a service system changes: to structure the new relationship among sub-systems
and to utilize the existed sub-systems. As for structuring new relationship among sub-systems, in
Peekvision, products provide the inter-mediators and stimulate them to bundle the communities
in different sub-systems. Also, in “chk4.me”, by integrating stakeholders and bundling the some
health notebook service providers, the service system was structured by layered sub-systems. As
for utilizing the existed sub-systems of a product platform, in Cellscope, resource of stakeholders
are bundled among a product family. Also, in EyeNetra, the products liquefy the role of doctors
in the existed sub-systems as relationship among stakeholders.

We summarize a service system in terms of the role of a product platform and the relation among
sub-systems (Figure 5). In this manner, service systems are classified into four sections.

E Case3 Case2
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o 2 & &
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w u Structured Relation Structured Relation
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° Utilized Relation among sub-systems for various
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Liguefaction Bundle

The Role of Product / Product Platform

Figure 5 The Classification of the Service System

From the classification, we consider a service system is composed of modules such as resources,
stakeholders and information (Table 2). Especially, information is an important factor in not only
the role of a product platform but also the relation among sub-systems. Information stimulates
the role of the modules to change by liquefaction and bundles.

In the product architecture, the combination of modules and decomposition of modularity pro-
vide the function of the product [14], on the other hand, in the service architecture, the value
chain enhances the change the configuration of a service system. On the basis of information for
building relationship among stakeholders, modules in a service system are liquefied and inte-
grated and the configuration of sub-systems changes relationship between stakeholders for value
chains. The service systems could correspond to diverse value of stakeholders. To make the
resource liquefaction and bundles effective, sub-service systems need to make function to cor-
respond to stakeholders’ context [1]. The product platform in a service system facilitates not
only
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the interaction of stakeholders, but also the interaction of information and stakeholders.

Table 2 The role of modules of the Service Architecture

Role Modules Methods

Product Platform |+ Changing the roles of
stakeholders
« Sharing information among
stakeholders

Building Relationship

among Stakeholders Resources « Resource Liguefaction
Stakeholders « Forming Community to share
information

« Changing the role of
stakeholders

. Product Platform |+ Changing Configuration of
Value Creation Service System
Value Chain
Resources * Resource bundle

6 Conclusion

In this research, we focus the resource liquefaction and resource bundles of the service platform
in a service system and demonstrate the configuration of the product platform having the same
function as the service platform. Based on findings from cases, we propose the architecture of the
service system, which is composed of the product platform, stakeholders and resources. We
assume the product platform facilitates changing the roles of stakeholders and sharing infor-
mation by the inter-mediators through the resource liquefaction, and enhance the cooperation of
the resources, sharing information, and the formation of communities through the resource
bundles. The operation of a product platform enhances formation of a service system for creating
value in service.

In the cases of this research, we choose the companies developing the unique technology on the
basis of the mobile platform. In such a service system, technology is applied in term of Service
Dominant Logic as well [8]. We presume that the relationship between the product platform and
its role for the servitization is important [15]. For the future issue in this article, we need to re-
search the relationship between modules in the product platform and a service system in detail
using more cases.
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