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Abstract Servitivation is a global trend in manufacturing industry that requires a
challenging and complex transformation. In this context, engineering and design
Product-Service System (PSS), capturing both product and service perspectives and
balancing customer satisfaction and internal efficiency, are becoming more and
more essential. To this purpose, the SEEM (SErvice Engineering Methodology)
methodology is proposed and the SEEM Modeling toolkit supporting its implemen-
tation is presented. Lastly, this chapter describes the metholodgy and the tool im-
plementations in a case study in an Italian manufacturing company.
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1. Introduction

Success stories such as Rolls-Royce, Alstom, Ericsson, Thales, ABB, IBM and
Xerox, have highlighted the opportunity to exploit a “servitization” strategy in man-
ufacturing (Vandermerwe and Rada, 1988). Servitisation is described as the inte-
gration of traditional product-based offerings with value-added services, defined in
the literature as Product-Service Systems (PSS) (Mont, 2002; Pirola et al., 2020).

Although it is evident that selling product-service solutions fosters closer rela-
tionships with customers and generates higher and more stable revenue streams than
pure product offerings, the literature points to several cases of failure where the
solutions are not properly developed (Kowalkowski 2016). Above all, manufactur-
ing firms generally do not think systematically about the solution as an overall, be-
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cause historically, while product design has a focal role in the business develop-
ment, services have only a marginal role and are typically defined, not engineered,
only after the product has been released on the market and managed either by the
after-sales or marketing departments.

In this perspective, the definition of methodologies and tools for engineering
Product-Service Systems has been discussed in the literature for about 20 years.
Although different methodologies and methods have been developed over these
years to support companies in systematically engineering their solutions, many of
them are still on paper and require a computer-based tool to be largely adopted. This
can help companies correctly use the theorized engineering processes and create a
repository of knowledge and projects already developed.

In addition, companies still encounter difficulties in formulating a PSS value
proposition that primarily focuses on fulfilling customer needs. In particular, there
is still a lack of modeling methods and computer-based tools that support the PSS
design and engineering taking customer satisfaction as a starting point but also look-
ing at the internal efficiency of the service delivery processes.

In this chapter, the SEEM Modeling Toolkit implementing the SEEM (SErvice
Engineering Methodology) methodology (Pezzotta et al. 2016) developed in the
ADOxx platform is described to fill the gaps. The SEEM methodology is focused
on the engineering and re-engineering of the PSS offering and specifically on the
modeling of the service delivery process within the PSS solution, balancing cus-
tomer satisfaction and internal efficiency. This methodology is composed of four
steps and in each step, one or more methods are suggested.

To this purpose, the following section describes the SEEM methodology high-
lighting its main perspectives and the model requirements, section 3 presents the
model conceptualization, while section 4 describes the SEEM Modeling toolkit im-
plementation in a case study in an Italian manufacturing company. Then, section 5
concludes the chapter with some remarks and further developments.

2. The SErvice Engineering Methodology (SEEM): Perspectives
and Modeling Requirements

SEEM aims to support companies shifting from a traditional product-based ser-
vice offering toward a more advanced PSS value proposition. In particular, SEEM
supports companies in engineering and re-engineering their PSS while balancing
the value perceived by customers with the service delivery processes’ internal effi-
ciency and productivity. The SEEM methodology, shown in Fig. 1, is divided into
two main areas:

e Customer area: The analysis of customer needs, representing the starting point
to design new product-services, and the re-arrangement of the company service
portfolio.
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o Company area: It deals with the design and assessment of the service delivery
process to support the definition of a service delivery process considering the
company’s external and internal performance.
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Fig. 1 - The SErvice Engineering Methodology (SEEM) (Pezzotta et al., 2016)

As shown in Fig. 1, the first two phases belong to the customer area, while the
remaining two address the company area. These four phases have been used as
guideline in the development of the conceptual model and the metamodel described
in the following section. In particular, the development of these two models have
been led by the three main perspectives at the basis of the SEEM methodology,
namely:

Customer perspective aims at modeling the main characteristics of the cus-
tomers in terms of demographics, needs, values, issues, and so on, also con-
sidering the offering already available on the market. This perspective is the
starting point based on which the company can conceptualize a new PSS
solution.

Solution perspective defines the combination of products and services
(namely solution) offered to customers to satisfy their needs. This dimen-
sion also comprises the main resources (both tangible and intangible) needed
to deliver the solution.

Process perspective aims at modeling the service delivery process of the
identified solution, taking into consideration the internal activites and deci-
sions carried out by the company to provide the solution to customers and
highlighting the activities made in direct contact with the customers. This
perspective is useful to evaluate internal performance and ensure a balance
between company efficiency and customer satisfaction, with the final aim to
provide successful and profitable PSS solutions.

Fig. 2 shows these three main perspectives along with the main elements and
their relationships.
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In the remaining of this section, the SEEM phases are described highlighting the
links with the three above-mentioned perspectives and the models suggested in each
of them.

2.1. Phase 1: Customer Needs Analysis

Focusing on the customer perspective, the main objective of the customer anal-
ysis is the representation of the customers’ needs (expressed or not expressed), de-
fined through feedback and complaints analysis (if an offer already exists), market
research, interviews, focus groups, or more innovative tools such as sentiment anal-
ysis. Thus, the purpose of this phase is to obtain a clear understanding of the cus-
tomers’ needs and requirements in terms of products, services, and expected perfor-
mance. This analysis can also lead to the segmentation of customers in several
homogeneous classes in terms of main needs. In this phase, the modeling type Per-
sona Model (PM), coming from Design Thinking theory, is proposed as a model to
collect and present information about customers. This model is based on Personas,
fictional people describing the prototypical users of a product or service in terms of
demographics and main values or needs. These Personas are the company reference
point when engineering and defining the service offering (Pirola et al., 2014).

In addition, especially in the case of PSS re-engineering, the Customer Journey
Model (CJM) is suggested to highlight all the customer’s decision-making mo-
ments and all the interactions between customer and company.

2.2. Phase 2: ldeating and Prototyping

Starting from the customer’s needs defined in the previous phase and represented
in the PM, the process prototyping phase includes the generation of the PSS con-
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cepts, their evaluation, the selection of the concept to be added to the value propo-
sition, and, finally, the delivery process's design. This phase covers both the PSS
solution perspective and the process perspective.

2.2.1. Phase 2.1: Solution Definition and Selection

The solution perspective is implemented through the model Product Service
Concept Tree (PSCT) (Rondini et al. 2016), which is based on the principles of
design thinking and functional design. This model aims to support customer needs
analysis, defining the relationship between customer needs, the PSS solutions to be
provided to the customers, and the provider’s resources. The PSCT Model is pre-
sented in Fig. 3 as a tree consisting of four hierarchically arranged levels:

e Needs (N): Elements that customers consider essential or desirable.

o Wishes (W): How customers’ wish to satisfy their needs x.

e  Solutions (S): Possible solutions (product, services or a bundle of them) that
the company can identify to fulfil customers’ wishes and needs x.

e  Resources (R): What are the main human/software resources and/or prod-
ucts and related features necessary to implement a solution.

is fulfilled through
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Fig. 3 - Product Service Concept Tree (PSCT)

The solutions, defined in the PSCT, are evaluated using the Engineering Value
Assessment (EVA) (Rondini, Bertoni, and Pezzotta 2020), a multi-criteria decision-
making approach supporting the selection of the most suitable solution(s) to be
added to the company offering.



The EVA method (Rondini et al., 2018) systematically considers both customer
value and provider value in the evaluation. It proposes a comprehensive set of value
criteria for the assessment, which can be generalized and reused for PSS across in-
dustrial domains. It also considers all relevant ‘ilities” for engineering systems and
value aspects such as knowledge-, emotion- and experience-related dimensions
from a customer perspective. At the same time, the provider value evaluation pro-
posed in the EVA method is not limited to the provision of the best value for cus-
tomers with the most limited amount of investments but also aspects related to the
long-term survival and profitability of the enterprise.

The EVA method is composed of two different steps. The first step uses as input
the list of PSS solutions identified thanks to the PSCT for a high-level evaluation
of the concepts. The output of this phase is the selection of solutions with higher
customer and provider values. It could also entail a refinement and/or a combination
of the solutions into new PSS solutions with high customer value and provider
value. Then, these selected PSS solutions are assessed in more detail in the second
step to come out with the final selection of PSS solutions to be designed and imple-
mented into the company. Two exhaustive sets of evaluation criteria (one for the
provider and one for the customer point of view) are also proposed at each step. To
perform the assessment, the EVA leverages on a mixture of existing methods either
already used in PSS engineering or belonging to other fields. In particular, step 1
uses the Weighted Pugh Matrix, while step 2 uses the TOPSIS method. At the end
of each step, EVA foresees the adoption of the Importance-Performance Analysis
(IPA) matrix) to combine the evaluation scores of the two actors involved (Rondini
etal., 2018).

This phase represents one of the most critical aspects for manufacturing compa-
nies that tend to develop services without analyzing the most appropriate solution
in detail.

Once selected, the PSS solution should be designed in detail, considering both
the product and service components. Product and service design activities will fol-
low separate paths by staying connected thanks to the work done in these prelimi-
nary phases. In particular, if a new product design is foreseen, it will follow the
traditional approaches already available in most companies using the widely spread
product design methods and tools (e.g. CAD tool). Instead, the SEEM methodology
concentrates on the service part of the PSS, providing guidance in the design, engi-
neering and validation of the service delivery process.

2.2.2. Phase 2.2: Process Design

Since the PSS solution should be customer centred, the starting point of this
phase is the customer journey analysis to understand how the customer will use the
designed solution. Thus, with the focus on the process perspective, the Customer
Journey Model related to the specific PSS solution is the model used in this phase.

After this, the focus moves to the internal company process. The detailed service
design consists of the definition of possible alternative delivery processes. In the re-
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engineering case, this phase involves mapping, first, the existing process (if any)
and identifying possible alternatives for improvement. The models proposed to de-
scribe the service delivery process are the BPMN2.0 and the Service Blueprinting
approach. In particular, the pools in BPMN2.0 should correspond to the resources
identified in the PSCT. The activities in the customer pool should reflect those in
the CIM of the PSS solution. At this stage, in order to balance the customer per-
spective with the internal process, the CIM can be modified to allow a better service
delivery.

Referring to process modeling, the SEEM integrates the BPMN2.0 with the Ser-
vice Blueprinting (Bitner et al., 2008; Shostack, 1982) structure for simultaneously
depicting the service delivery process, the points of customer contact, and the phys-
ical evidence of the service delivery from the customer’s point of view. Indeed, the
activities composing the process are classified into four categories: (i) customer’s
activities (performed by the customer), (ii) front-end activities (performed by the
company interacting with the customer), (iii) back-end activities (performed by the
company, but hidden from customer view), and (iv) support activities (general man-
agement activities performed by the company to support several processes).

Physical
Evidence
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activities
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Back-end
activities

|

Support
activities

Fig. 4 - Service Blueprinting Architecture

2.3. Phase 3: Process Validation

Keeping the focus on the process perspective, process validation assesses quali-
tatively and quantitatively the performance of the service delivery processes previ-
ously designed, identifying possible alternatives, as well as identifying the most
suitable process and its best resource configuration. To this end, starting from the
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static model developed in the BPMN2.0, SEEM adopts a process simulation ap-
proach (e.g., discrete event simulation, agent based simulation, hybrid approaches),
since it allows for the dynamic analysis of a system (the service process, in our case)
under different conditions and scenarios.

2.4. Phase 4: Offering Implementation, Analysis and Monitoring

Once the solution has been designed in terms of product and service components,
the new PSS solution can be added to the company portfolio. In this phase, KPIs
are defined to monitor performance, to have an effective and efficient value propo-
sition with close market fit. The analysis carried out in this phase to understand how
the solutions are performing on the market and if there are possible competitors/al-
ternatives, can then be used to start a new design or re-engineering process.

3. SEEM Conceptualization and Metamodel

In this section, the metamodel derived during the conceptualization of the SEEM
methodology is introduced. The conceptualization process concernes with the iden-
tification of concepts, characteristics and connectors of the SEEM methodology to
establish a formal representation and to enable the transfer towards model pro-
cessing capabilities and interactions applying metamodeling techniques. As such,
the conceptualization process is driven by the methodological steps and derives,
based on design decisions, the required specificiations of a coherent and adequate
metamodel definition, which will act as a blueprint for implementing tool support.

As a guiding framework, the Generic Metamodelling Framework introduced by
Karagiannis/Kihn in (Karagiannis, Kihn 2002, Metamodelling Platform) is ap-
plied. The purpose of the framework is to classify the requirements of the method-
ology into requirements related to the a) structural aspects (modelling language as
syntax, notation and semantic) and b) behavioural aspects (mechanisms and algo-
rithms that operate upon this structure and provide model value to the user). A met-
amodeling approach has been selected for this purpose to enable an agile engineer-
ing of concepts (extension, adaptation); mechanisms and algorithms are defined on
the abstract constructs of the metamodel where concrete instances inherit the be-
haviour defined.

This adds value to the methodology as a formal representation is established as
input for later implementation and deployment phases of a tool environment for the
SEEM methodology considered, at this stage, as a proof-of-concept implementation
utilizing available functionalities of the ADOxx Metamodelling Platform. Imple-
mentation results and their evaluation are presented in the following section, utiliz-
ing a case study in the domain of automation sector.

The conceptualization results are presented in the following, using UML class
diagram notation to represent the structural aspects of the metamodel, extended with
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functionality annotations (marked in green) as requirements of the conceptual struc-
ture and input for the tool implementation.
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Fig. 5 — SEEM Metamodel

The SEEM metamodel consists of 4 modeltypes supporting phases 1- 3 of the
SEEM methodology.

3.1. Phase 1: Customer Need Analysis

Model structure: Utilizing the “Persona model” as a container to identify different
viewpoints of involved stakeholders. Each persona is defined using the “Persona
(View)” element considering attributes to describe the specific persona (image, age,
name, role, slogan, a list of wishes). The structure of the modeltype is in the form
of a list, assuming that each instantiation of the modeltype results in a set of per-
sonas which describe the needs of the organization.

In addition the “Customer Journey Model (CJM)” is defined that utilizes the list

of personas as an input, and allows the descriptive design of touchpoints in the se-
quence of their occurrence.
Model processing functionality: For the persona concept, a decomposition func-
tionality is defined. This functionality generates the first layer of the PSCT tree
(persona as a virtual persona object and wishes derived from the structure) as well
as the skeleton for the customer journey modeling (virtual persona object derived
from the Persona model).
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3.2. Phase 2: Ideating and Prototyping

Model structure: The ideation and prototyping phase is considered the core ele-
ment of the SEEM methodology and its conceptualization. The metamodel consid-
eres a hierarchical tree structure that is defined on an abstract level (“PSS Concept”
and “decomposed into”) contained in the modeltype “PSCT Model”. The tree rep-
resentation enables a structural analysis of contained elements.

The structured design approach utilizes the BPMN metamodel as a foundation.
The metamodel is based on the standard specification by OMG (BPMN 2.0) and
only relevant concepts for the model processing functionality are considered in Fig
5. The full metamodel applicable for SEEM is available at
https://www.adoxx.org/live/bpmn/.

Model processing functionality: The design decision on PSCT level is based on
the capabilities of metamodeling techniques. As the abstract constructs (class and
relation) are concretized from a semantic perspective, they inherit on one hand the
tree-based model representation format and are extended by constraint evaluation
rules that support the ideation process. This means that the modeler is guided in the
process of decomposition based on the initial input from Phase 1.

Evaluation: Assessment templates are embedded in the constructs to provide pos-
sibilities for a distributed and collaborative evaluation of ideas based on the PSCT
representation

Utilizing rule-based mapping techniques, the PSCT tree structure is resolved into
a process representation skeleton as “Resources” in the tree are mapped to
pools/lanes in BPMN, representing actor responsibilities in the process notation.

3.3. Phase 3: Process Validation

Model structure: The validation phase in SEEM is concerned with the evaluation
of the process design of Phase 2. Available structural elements are considered on
BPMN 2.0 level, more specifically the available conceptualization for process sim-
ulation using BPMN 2.0. This concerns extension for quantitative facets during pro-
cess design.

Model processing functionality: Simulation algorithms are available as building
blocks that operate upon an annotated graph structure (typing) and quantitative fac-
ets of nodes and edges.

The outcome of the conceptualization shows that the SEEM modelling method
is established by defining a small set of semantic primitives (specifically for the
PSCT model) that are concretized during their use (dynamic typing). This approach
is considered relevant for the SEEM methodology in order to provide domain-spe-
cific extensions on type-level without loosing processing capabilities.

The above conceptual metamodel has been transformed into a prototype imple-
mentation utilizing the ADOxx Metamodelling Platform, resulting in the SEEM
Modelling Toolkit presented in the following using a real case study.



11
4. SEEM Modeling toolkit: Proof of Concept

The SEEM Modelling Toolkit used as computer-based tool in a case study aim-
ing at supporting an Italian company in the selection, design and engineering of new
PSS solutions. This section has the objectives to describe the SEEM Modelling
Toolkit with an application in a real case and to show the tool main features and
validate its potentiality, feasibility, and easiness to use in real-world settings.

The case study company is an Italian producer of automation systems for resi-
dential use, namely automation systems, and the related accessories (e.g. remote
controls, photocells, flagship light), for gates and garages. Historically, the com-
pany has always been strongly product-oriented and its service offering is limited
to support installers and final users through an external call center. Given the pos-
sibilities offered by technological advancement and the global trend toward serviti-
zation, the company is willing to move towards PSS provision to increase its reve-
nue and customer loyalty.

To support the company in its journey towards servitization, the first two phases
of the SEEM methodology have been applied and implemented using the SEEM
Modelling Toolkit, namely the customer needs analysis and the ideating and proto-

typing.

4.1. Phase 1: Customer Needs Analysis

The first phase of the methodology is the analysis of the customers and the actual
service offering. As mentioned in the “The SErvice Engineering Methodology
(SEEM): Perspectives and Modeling Requirements” section, this phase adopts tra-
ditional models coming from Design Thinking to support the PSS designers in de-
scribing and analyzing the main company customers (i.e. Persona Model and the
Customer Journey Model). The information needed in this phase generally comes
from the company unstructured knowledge, brainstorming, interviews with custom-
ers, focus groups, etc. Thus, the main value-added of the SEEM Modelling Toolkit
is to provide a computer-based tool supporting the adoption and visualizing of these
models in a unique environment and enhancing the development of common
knowledge in the scope of PSS engineering. In particular, the Persona Model sum-
marizes the main characteristics of the customer analyzed, such as picture, name,
age, role, company, slogan, needs. The Persona model is possible to generate the
following models ensuring a guided and improved design experience.

During the case study, interviews with the company managers were allowed to
gather all the information related to the market and customers. The company has
the following three main kinds of customers through which sell its products to final
consumers :

o Wholesalers of electrical equipment: This is the most important cus-
tomer in terms of sales volumes since it accounts for about 60% of the
company’s turnover. The company sells its products to wholesalers,
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who, in turn, sell to "small" installers who sell and install the products
to the final users. The installers are mainly generic electricians who
carry out about 5-6 interventions of this type per year.

e  Professional installers: It accounts for 30% of the company turnover
and addresses professional installers specialized in automation, who
carry out a higher number of interventions per year.

e OEM: It guarantees 10% of the turnover and is characterized by the
direct sale to manufacturers of civil and industrial doors and gates.

The market addressed by the company has the following criticalities that hamper
the introduction of services: i) The value chain is quite long with several intermedi-
aries and, then, the final user is difficult to reach, ii) Final users consider the product
as a commodity and focus more on the price rather than on its functionalities and
added services, and iii) The generic installers are not prone to innovation, leading
to failure when new technologies and services are proposed to them.

Given the market characteristics, the focus of the analysis has been the generic
installer, namely the generic electricians who sell and install the product into the
final customer (i.e., the customer house). Thus, the aim is to identify the services
that can be offered to the installers and the product to increase the market share and
the related revenues.

To this purpose, the Persona Model of the generic installer has been built using
the SEEM Modelling Toolkit. A brainstorming session involving the company em-
ployees with deep knowledge on products and customers led to define the main
characteristics of the customers that are summarized in Fig. 6. Obviously, the Per-
sona Model reports only the most useful customer elements for the design purposes,
but more information related to the main issues and values of the customer have
been gathered during the analysis. The typical customer is a fifty-year-old electri-
cian that owns a small company that provides several installation and maintenance
services of the house electrical system (Fig. 6). His main expertise is mainly in the
electrical field and he has very little or no competence in software and, for this rea-
son, he is averse to any technological innovation in the field of software. The anal-
ysis of the customer allows to identify its main needs that are:

e  Easiness to install: Since he is not specialized in automation (on average, he
carries out 5-6 installation per year), but he is a generic electrician dealing
with all the electrical systems of a house, his main need is to have a product
easy to install. He does not want to encounter problems during installation
that will force him to contact the service support centre of the company ask-
ing for support and waste time.

e Reliability of the product: Since this kind of customer generally owns a mi-
cro company with 1 or 2 technicians, he considers more profitable the new
installation instead of repairing already installed automation. This activity
can require a long time and huge effort to identify causes and fix the prob-
lem.
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Name:
Giovanni
Age:

50

Role:

Installer

Company:
GINST

"I'm an electrician, not a software engineer”

Needs:
- Easiness to install

- Reliability of the product

Fig. 6 - Persona Model of the Installer

To better understand the characteristics of the customer, its Customer Journey
Model has also been defined in this phase to highlight its main activities, decisions
and contact points with the company. This helped the company define possible PSS
solution in the following phase.

4.2. Phase 2: Ideating and Prototyping

Based on the Persona Model, the following phases of the SEEM methodology
have been applied, namely the Product Service Concept Tree. Starting from the main
characteristics of the customer identified in the previous phase (e.g. needs, issues,
values) and summarized in the Persona model, the PSCT supports the designer in
identifying possible PSS solutions to be offered to the installers, the selection of the
most convenient PSS solution(s) to be proposed and the design of the delivery pro-
cess of the identified PSS solution(s).

In the SEEM Modelling Toolkit, clicking on the button “Generate First Layer of
PSCT” in the notebook window of the Persona Model (shown in Fig. 8), it is possi-
ble to automatically generate the first layer of the PSCT, namely the need layer.
Then, from the need level, the lower levels can be created in the PSCT model adding
new boxes and defining their type (i.e. need, whish, solution, resource). When con-
necting the different boxes in the PSTC, the PSCT model automatically generates
the relationships between the elements. In this way, a persona “/as” a need, the need
“is fulfilled through” a wish, the wish “determines” a solution which “requires” a
resource (Fig. 7).
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The PSCT (Fig. 9) has been implemented through a brainstorming session with
the main company decision-makers: R&D manager, division manager, sales man-
ager, product marketing managers, product manager, training and service manager,
and business area manager. These people have direct contact with customers or have
high knowledge of the products and the technologies available to improve them.
The brainstorming session lasted about 4 hours. After identifying the whishes (rep-
resented in the yellow ovals) that allow to fulfil the customer needs, the PSS solu-
tions reported in Table 1 have been devised (represented in the orange boxes).
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Table 1: PSS Solutions

PSS solutions Description

Training software/hardware To ensure quick and legally compliant installation, it entails
documentation and courses that allow respecting the type of
product in terms of the law (with a study of the impact curves)

Installation with augmented Use of augmented reality trough smartphone to support
reality installation.

Visual manuals Provision of visual manuals with drawings explaining the instal-
lation phases; these could be provided through an app to reduce
printing costs and make constant updates.

Youtube tutorial A QR code placed on the product linked to Youtube content to
view videos. This solution can be seen as an intermediate be-
tween manuals and augmented reality.

Customized kit configurator Possibility to configure the product and the installation kit via
an app, reducing the complexity of the installation and the num-
ber of calls due to installation problems. In addition, the config-
urator would allow the installer to have a "shopping list" based
on the solution chosen to buy everything from the wholesaler.

App for configuration and quo- Product configurator offered through an app to customize the

tation product and get a quotation.

Installers list The installer can become a “recommended installer” by the
company and be included in a list freely accessible by end-us-
ers.

Accreditation programs Training and events to get known and trained in products and
then be included in the “recommended installer” list.

Automatic certificate Checklist that allows the installers to automatically generate a
certificate assuring that the installation complies with the local
regulation.

Safety procedures for installers Courses and events that allow developing knowledge in this
field.

FAQ/troubleshooting Dedicated area in the website/app where the installer can find

answers to frequently asked questions.

Maintenance supported by aug- The maintenance of the automation system is performed
mented reality through augmented reality which ensures a more effective and
efficient intervention.

Free assistance in pre-series Offer a period of free service to the pre-series product, that
would also allow the company to improve the knowledge about
the behaviour of the new product and its main problems.

Preventive maintenance Possibility of creating contracts between the installer and the
programs end user for scheduled maintenance.

Finally, for each PSS solution the main resources involved in its service delivery
process have been identified and represented in the blue boxes.
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The PSCT is allowed to define several possible PSS solutions but it is important
to assess them based on multiple criteria and select the best solution able, from one
side, to fulfil customer needs and, from the other side, to ensure company profita-
bility and alignment with its long-term strategy. To this purpose, the first step of
EVA method (explained in section 2) has been partially implemented. As shown in
Fig. 10, selecting one solution generated in the PSCT, the SEEM Modeling Toolkit
generates two excel files, one from the provider and one from the customer view-
points, each of them containing the list of pre-defined criteria for the assessment
(Rondini et al., 2018). Then, all the people involved in the PSS design process have
to fill out the excel files generated for each solution of the PSCT, providing their
assessment. All the first step evaluations are summarized by the PSS designer who
is also responsible to carry out the second step (not implemented in the SEEM mod-
eling toolkit yet) to define the solution that should be designed in detail.

Name: ™ =
Visual manuals Description
Description:
EVA Provider View: +xX0O
Type | Category

Benefits| Strategy -Corporate image and brand strategy, revenue A
Benefits Capability creation and retention Strengthening of human resources skills, trace

1
2

3 |Benefits Asset and resource management Transfer, efficiency, flexibility and optimal use
=

5

Benefits Market Acquisition of new customers/markets, impro
Benefits Enviroment Reduction of the consumption of natural reso ¥
< >
EVA Customer View: + xO
Type Category

1 |Benefits| Capability creation and retention .Strengthening of human resources skills, trace A

2 |Benefits Asset and resource management Asset/resource safety, improved asset delivery
3 |Benefits Business oppurtinity Opportunities to generate new revenue, partn
4 |Benefits Enviroment Reduction of enviromental impact by extendit
5 |Benefits Intanaibles Product aesthetics, product installation/ main ¥
< >
Export EVA Sheet
Export EVA Sheet
Close Reset 01/8

Fig. 10 — Generation of EVA Sheet

Thus, the two steps of the EVA method have been carried and the fourteen solu-
tions identified in the PSCT have been assessed. To this purpose, two single inter-
views (one per step) with the main decision-makers have been carried out. Each
interview has been assisted by one of the authors acting as a facilitator. In the first
step interviews, the facilitator provided a general description of the overall method,
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its steps, and the categories for the high-level assessment to create a shared under-
standing among the participants. For the second step of the EVA method, further
interviews have been carried out with the same people involved in the previous
phase.

The analysis of all the scores provided by the company led to the final selection
of the PSS solution concepts to be developed and added to the PSS portfolio of the
target company. The most valuable PSS is the delivery of visual manuals (prefera-
bly through an app).

It is important to emphasize that, thanks to the SEEM Modeling Toolkit, all the
analyses carried out starting with the definition of the persona, the generation of the
different solutions and their evaluation become an important part of the company’s
knowledge and can be used for future projects. In fact, these models have the great
advantage of becoming a methodological base supporting how the company man-
ages the engineering process and generates a fundamental knowledge base for com-
panies that want to servitize.

Starting from the most valuable solution, the Customer Journey Model and the
BPMN model of the service delivery process have been defined. In the solution
options of the SEEM Modeling toolkit, it is possible to automatically create the
template of these two models, as shown in Fig. 11.

[ p)
Referenced Customer Journey: + X0 3
[ Giovanni |_] Giovanni_Visual manuals_CJ Description

Generate template customer journey

Generate template customer journey

Referenced BPMN: +XB8
@] Giovanni_Visual manuals_BPMN

Generate template BPMN
Generate template BPMN

2/2

Q0
Fig. 11 — Generation of Customer Journey Model and BPMN

Close
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Then, the Customer Journey Model (Fig. 12) has been built adding in the template
all the activities carried out by the installer, since when he receives the call from his
customer that need an automation system until when the automation is installed. As
it is possible to notice, after having received the customer request, the installer anal-
yses the plant where the automation must be installed, makes an offer, and, if it
accepted, he buys the automation from a wholesaler and installs it to the customer
site. During installation, he can consult the visual manual provided along with the
product or in the company app, which allows him to follow step by step in an easy
way installation procedure, fastening the entire process. Once the installation is con-
cluded, he makes the needed tests for the product, releases the certificate, sends the
invoice to the customer, and receives the payment.

Giovanni

I
g Ml 7 e g

Customer Buy product at
request Plant evaluation Quotation wholesaler

Purchase Installation

e B[geftle

Receive - Release Check visual
Send invaice Test
payment cerificate instruction

A==

Fig. 12 - Customer Journey Model of the Selected Solution

To model the activities considering also the company point of view, the process
is also modeled using BPMN2.0, as shown in Fig. 13. The BPMN template is gen-
erated from the selected PSS solution: clicking on the button “Generate template
BPMN” in Fig. 11, a new BPMN model is created with the pool corresponding to
the resources linked in the PSCT. In this model, then are added not only the activities
of the installer but also the activities of the other resources involved in the delivery
process (in this specific case, the installer customer and the app), highlighting the
contact points and allowing to statically test different process configurations.
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Fig. 13 - BPMN of the Service Delivery Process

Once the statical process configuration has been defined, a quantitative evalua-
tion of the process could be carried out leveraging on the time and cost assessment
available in the SEEM Modeling toolkit, as shown in Fig. 14. This assessment will
be possible to estimate, considering several scenarios, the lead time of the process,
the waiting time, the resource utilization, the cost associated with the process, and
so on. This will be helpful to make further decisions related to the process and sup-
port the decision-maker in defining its optimal configuration.

E‘ADOXX Modelling Toolkit (Seem) - [Giovanni_Visual manuals_BPMN (Business process diagr
2] Model Edit View Processtools Layout Extras Window Help

A j fﬁ S Assessment » E§ Time and costs F & d S

Explorer - Model groups Settings...

HE S @0 e | T 2iE | w N
= L) Models
+ |2) Example models (from slides) _L Pl |

Fig. 14 — Process Assessment

5. Conclusion

Nowadays, companies are struggling to move from a product-oriented towards a
more PSS oriented business model. The academic and scientific literature reveals a
lack of suitable computer-based tools to support early PSS design activities, inte-
grate product and service concepts since the beginning, and evaluate PSS concepts
based on customer needs and company profitability. To fill this gap, the SEEM
Modeling Toolkit has been proposed to implement the methods suggested in the
SEEM methodology (Pezzotta et al., 2016), and, then, to support the PSS designer
in the different phases of designing and engineering PSS.

The chapter shows an application of the first two phases of the methodology and
the implementation of the SEEM Modeling Toolkit in a case study focused on an
Italian producer of automation systems for residential use. Thus, starting from the
customer analysis, the case study has led to the definition of a set of PSS solutions,
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to the selection of the PSS concept to be added in the company portfolio and to the
design of the solution delivery process, highlighting both the customer (in the Cus-
tomer Journey Model) and resource interactions (in the BPMN) point of views.

From the case study point of view, the interviews and the methodology imple-
mentation have been highlighted as a cultural change inside the company that ap-
pears to be fundamental to successfully introduce PSS offering. Indeed, a willing-
ness of the middle management to offer services that could change the habits of
customers and could allow establishing a different relationship with them is still
missing. Furthermore, customers are perceived as not very prone to services but still
too focused on acquisition cost and selling price. In general, there is a lack of a long-
term vision in which the relationship with customers can change and offer services
effectively capable of anticipating their needs. Despite the need of a business and
cultural change of the company and of the industry, the implementation of this
methodology has been a first valuable attempt to change the mindset of managers
since it has allowed them to analyze their products from a different point of view
and to design new solutions starting from customer needs rather than from technol-
ogy and product innovation point of view.

From a technical point of view, even if the SEEM Modeling Toolkit is still at the
prototype phase, it has demonstrated to be easy to use and suitable to implement the
phases foreseen by the methodology. During the design phase of the SEEM metat-
model, the following challenges have been identified from a conceptual point of
view and can be considered as input for further research work. The first is related
to model/view synchronization, where mechanisms in the metamodel are required
for an intelligent synchronization of artefacts. This is specifically interesting for
personas and potential changes during the decomposition and refinement phases.
The second concerns time/variants. Variants might evolve during the design and
this requires capabilities to synchronize and compare model artefacts.

In addition, the toolkit only covers a part of the methods suggested by the SEEM
methodology. Further developments consist in the integration into the tool of the
two steps of the EVA method. This can be done directly in the tool allowing to
import the excel sheets with the scores assigned to the different criteria, create the
excel files for the second steps, and visualize the results of the two step of assess-
ment in a graphical manner. Furthermore, the last phases of the SEEM should also
be tested with a case study, in particular, the integration of the time and cost assess-
ment to quantitatively evaluate the performance of the process considering different
scenarios.
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