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With Servitization and Digitalization being global trends in almost all fields of industry,
Service Design and technology both find their place in those processes. This thesis explores
how the technology concepts of Internet of Things (IoT) and spime could contribute to making
Service Design a circular process. The thesis commissioner BaseN seeks to incorporate Service
Design to the sales process as the first stage of a potential Circular Service Design Process
when developing new service ideas together with customers and prospects. As an loT Platform
provider, BaseN can host spimes, the virtual and logical masters of physical products,
gathering information and knowledge on the state of the object and its environment
throughout its lifecycle. This constant flow of data not only enables manufacturers to mass
customize and by that embrace customer-centricity, it also enables them and other
stakeholders to utilize the spime generated knowledge pool to start new Service Design
processes for new services to be developed based on the generated knowledge from products
and services in use by individual end users.

This thesis explores with the example of a sock manufacturer how Service Design fits

in to the current sales process, how the manufacturer profits from this approach when
innovating, and how the existing business relationship would expand to a Circular Service
Design Process.

The theoretical framework is based on literature review of the relevant terms from the
Service Design and technology field. It outlines the role of an loT Platform provider to enable
a manufacturer to innovate and shift from producing stand-alone products to offering
Product-Service Systems, or even entirely Everything-as-a-Service. The Double Diamond
model was used to design the Service Design Process for the thesis commissioner’s sales
process. The utilized methods include desk research, qualitative interviews, idea generation
through brainwriting, stakeholder mapping, customer journey map, and Service Logic Business
Model Canvas.

Desk research and interviews confirmed that incorporating Service Design to the sales process
brings various benefits. It enables more efficient allocation of resources, better and faster
learning of all important facts concerning the (potential) customer and its field of industry,
educating the customers and prospects about the loT and spime and how they can transform
their businesses from manufacturing products to offering intelligent, ever-evolving services.
In addition, co-creating at the early stages of developing business relationships helps to build
trust, see where the value in a new service innovation lies for all stakeholders, and when the
process ends with a working prototype, the manufacturer gains a very concrete understanding
of what the actual service will be like and how the IoT Platform provider enables its creation.
It was also concluded that prospects and customers would easily regard this initial Service
Design Process to be worth paying for, which in turn enables the thesis commissioner to
monetize the process. Another outcome of the workshop was the realization that spime could
constantly trigger new Service Design Processes and by that increase the overall speed of
innovation.

Keywords: Service Design, Internet of Things, Spime, Sales Process
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1 Introduction

Service Design has already shaken up the business world in the past years and also
Service-dominant Logic (SDL) has been adapted by various service businesses. At the same
time, technology speeds up further efficiency improvements. This thesis will explore if and
how the Internet of Things (IoT) and spime could further evolve Service Design to become a
circular process. As a practical example, loT Platform provider BaseN commissioned this
thesis work to incorporate Service Design to their delivery process as the first stage of a

potential Circular Service Design Process.

The loT is now emerging, meaning that more and more physical objects (things) are readily
and especially affordably connected to the network. The loT is increasingly expanding to all
areas of everyday life, with smart industry being one of the predominant applications
(Wortmann & Fluchter, 2015). Manufacturers are globally putting effort to creating new

services around their traditional core businesses (Jacob & Ulaga, 2007).

This development precedes the transformation from conventional, physical products into
continuously evolving services. Totally new business models will be created, and services will
be increasingly based on individual customer needs (Hurri, 2014). The shift from Goods-
dominant Logic (GDL) to Service-dominant Logic (SDL) has already been broadly researched
and partially been adopted in the business world. Vargo et al (2008) described the difference
of both logics in the manufacturing world as such: With GDL, value is created during the
manufacturing and delivery of a product through the combination of transformation of raw
materials into something that consumers want. They continue that with SDL value is created
when a consumer actually uses the product and applies her/his knowledge and skills in the

use of it in his/her own life.

Through technology we are now witnessing the next stages of SDL in products. With the
emergence of 10T it is now possible to connect any thing in order to retrieve actionable data
about its state and environment. Another technology in focus, especially in manufacturing, is
Digital Twin, an object’s virtual counterpart (Negri, Fumagalli & Macchi, 2017). Then there is
spime, the next evolution of Digital Twin and the core of the loT. A spime is not a Thing
(Stead, 2017). It is the virtual and logical master object of a physical thing, coming into
existence before anything is manufactured and gathering, analyzing and controlling the entire
lifecycle of its physical counterpart. The technology to enable spimes already exists and
BaseN is the first platform capable of hosting spimes. The physical counterparts are easily
replaceable and updatable, they are the material instantiation with which a user interacts
(Stead, 2017).



As a spime is gathering data in real-time from its physical counterpart, it enables a previously
unknown constant flow of information from the end-user’s product and service experience
back to the manufacturer. This, in turn, allows for not only rapid product improvements like
never seen before but, even more importantly, mass customization and a total shift towards
offering ever-evolving products and services instead of stand-alone, one-time products.
Servitization of products is a current movement and it happens together with another obvious

movement: objectification of services (Lindberg & Nordin, 2006).

With the transition from products to intelligent services that spimes enable and them making
natural use of aspects like customer-centricity, value-in-use and mass customization, spimes
and Service Design share a common ground. With the help of Service Design, new spime-
enabled services can be developed. With the constant collection and analysis of user
behavior, spimes can also be at the beginning of a Service Design process. This thesis explores
if it is possible to make Service Design a circular process through spime. As a starting point,
Service Design is to be incorporated into the sales process of thesis commissioner BaseN.
Thus, this thesis also unveils how a service design process can help customers and customer
prospects of an loT Platform provider to innovate. As Mourtzis, Vlachou and Milas (2016)
state: “The digital transformation of industry empowered by the loT adoption allows new

ways for businesses to connect and co-create value.”

The focus of this thesis is on the traditional manufacturing field, and the service design
process is tested with the example of a textile (sock) manufacturer. In practice, the entire
process is tested from development to pre-prototype stage, and the lessons learned will be
evaluated to be adjusted for the next round. The established service design process will then

be used with further customers and prospects.

The thesis begins with the definition of the relevant Service Design and technology terms.
Then follows the description of the conducted Service Design process from desk research to
the practical workshop and its evaluation. Based on the workshop outcomes, a generic Service
Design process as part of BaseN’s sales process is introduced. The thesis concludes with a

reflective discussion and future considerations.

1.1 The Goal of this Thesis

The thesis author postulates that Everything-as-a-Service is in the near future the
consolidated inevitable way for any business to prosper and even to survive. Ultimately, all
manufactured products will become services. loT Platform providers are the enablers of it.
But they, such as global full stack IoT Platform provider BaseN, need to lead others to see and

understand the value, and opportunities and the existential threat.



This thesis outlines how BaseN will take this lead by incorporating service design into the
sales process so that showing the value of creating new services to new and existing
customers will become easier than it is at its current state. In addition, creating a unified
delivery process as well as creating means to internally better prepare for new prospects are

desired outcomes.

Based on the outlined goals of the thesis, the author established the following research

questions and sub-questions to be answered with this thesis:

1) Can Service Design be made circular through spime?

What stages of a product’s/service’s lifecycle would be covered by Service Design?

2) How could Service Design be built into the delivery process of spime platform provider

BaseN?

Could Service Design be monetized in this context?

1.2  The Structure of this Thesis

This thesis comprises a total of six chapters. The first one consists of the introduction and

provides an overview of the goal of this thesis, its structure and delimitations.

The second chapter explores the theoretical background with a main focus on a) all the
terminology that is relevant for the created Service Design Process in the field of

manufacturing, and b) the key technologies that play a role.

Chapter three brings together all terminology from the second chapter and forms the

theoretical framework.

The Service Design Process undergone for this thesis is introduced in great detail in the fourth
chapter. It also introduces the scope of the thesis, the thesis commissioner and the need for
Service Design, and it thoroughly explains the stages of the full process. This chapter
concludes with the introduction of a new “Circular Service Design Process” and how this will
be incorporated to the thesis commissioner’s sales process. Future considerations conclude

this chapter and pave the way for more research to be done by others.



Chapter five presents the conclusions and reflections of this thesis, and how the research

questions were answered.

The sixth and last chapter presents the discussion part of this thesis where the author outlines
how the reviewed literature supports the findings of this thesis, and how the thesis
commissioner will proceed based on this thesis’ results.

SERVICE DESIGN PROCESS

INTRODUCTION

Goal of the Thesis Thesis structure Delimitations

THEORETICAL BACKGROUND

Scope of the Thesis Service Design Need

Service Design Internet of Things

Design Thinking Connectivity

Service-dominant Logic CAD/CAM

Product-Service System loT Platform

Mass customization Digital Twin DISCOVER loT adoption among customers and prospects
Thesis Commissioner’s current state of customer

Value co-creation co-creation

Selecting a test industry segment

Customer Experience Management DEFINE Planning the Workshop

Selecting Tools for the Workshop
Prototypes

DEVELOP Workshop Process and Results

il
i

Workshop Evaluation

DELIVER Circular Service Design Process Implementation
Proposal

THEORETICAL FRAMEWORK

From sock to service: the full circle

Future Considerations

CONCLUSION

DISCUSSION

Figure 1: The structure of this thesis

1.3  Delimitations of this Thesis

This thesis has a strong focus on manufactured goods. Whereas the same approach can be
applied to most other industries, it is not applicable for industries with entertainment focus,
such as Facebook and Twitter, as well as gaming companies. The reason for this is that these
kinds of dotcom-boom businesses do not help other companies to innovate and changes to
their existing business models are usually driven solely by selling advertisements and user
data. Their underlying architectures are meant for non-critical usage whereas manufacturing
and other more mission-critical companies depend on always-on operations without service

interruptions and maintenance downtimes.
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Before implementing a monetized Service Design process at BaseN, the author recommends
additional workshops to be conducted including external parties to learn from these new
dynamics that working with ‘outsiders’ brings. In addition, this would create insights on how
external participants perceive the nature and value of the workshops, so that the entire
Service Design process could be shaped further to even better cater potential customers’
requirements. Incorporating external feedback into the Service Design process creation might

uncover limitations and improvement needs.

Whereas the suggested process might work equally well with other manufactured goods, it
might not work with the same logic and building blocks in other industries. This is something
for BaseN to investigate before they approach other than manufacturing industries with a

monetized Service Design process.

With this thesis being based on single-case design, one limitation is its “inability to provide a
generalising conclusion” (Zainal, 2007). Single-case design was selected for this thesis work
based on the thesis commissioner’s specification, and the benefit of exploring a single case in
depth. One company and one industry segment were analyzed to be able to understand an
individual process, and how it might evolve over time. Going beyond this thesis work, further
theoretical validation of the Circular Service Design Process requires more cases to be
analyzed in the future, meaning more companies on both the loT Platform provider and
customer side should be investigated. With the use of a singular case study, selection bias is
also one limitation. Selection bias is defined as “the impact of a researcher’s prior knowledge
about the case and his possible favouritism toward certain hypotheses” (Starman, 2013).
However, the author’s deep prior knowledge of the thesis commissioner, its processes and
customers were required in order to develop the Service Design process as a favorable

outcome for the thesis commissioner.

2  Theoretical Background

2.1 Terminology relevant for the created Service Design Process in the manufacturing

industry
2.1.1  Service Design

Service Design is at the core of this thesis as it a) is used for the research, b) is incorporated
to the thesis commissioner’s delivery process as a practical outcome and c) is in theory

extended to a circular process through technology.
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Service Design as a term evolved in the early 2000’s when businesses and scholars realized the
dramatic shift from offering plain goods to creating pleasing service experiences to enhance
customer relationships. To date, Service Design has many different definitions due to it being

an emerging interdisciplinary approach (Stickdorn et al, 2011).

One thing all scholars agree on is the non-linear nature of service design processes. Every
stage is iterative (Stickdorn et al, 2011) and it is common to jump back to the beginning and

between single stages.

With this in mind, it is important to emphasize that with service design one looks at the
entire journey of a user and every single touchpoint with the service provider where value is
being co-created when using a service (Holmlid, 2009). In other words, Service Design looks at
services as a whole, ranging from the service timeline from start to finish, all personal and

non-personal interactions, to physical objects that are potentially involved.

With Service Design, companies are equipped with new tools and methods - such as
storytelling, service blueprints and prototyping - to help them innovate. These new tools and
methods may dissent from the innovation processes that companies are used to, but they will

also enhance these traditional ways of innovating (Kurtmollaiev et al, 2017).

With this thesis it is important to note that service design is applied to products that are
extended to intelligent services as Everything-as-a-Service is seen as a logical, spime-enabled

development.

2.1.2 Design Thinking

Service Design as a discipline, builds on to and utilizes Design Thinking. In a manufacturing
setting, several design disciplines come together, e.g. industrial design and interaction design
(Wetter-Edman, 2010). Hence, discussing Design Thinking in addition to Service Design is

important for the scope of this thesis when looking specifically at the manufacturing industry.

Every design process begins with dissatisfaction of a current product or service and an arising
need for improvement. This determination to take action in order to achieve improvements
involves creative thinking and starts out with abstract specifications (Razzouk and Shute,
2012). Abstractness is key as in the beginning no one knows yet what the solution to the

problem will be and it allows thinking to be completely open.

The design process is iterative, exploratory, and sometimes chaotic (Braha and Reich, 2003).

Humans cognitively deal with solving problems through idea generation, further exploration,
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comparison, and selection of the best suitable idea or outcome of the thinking process
(Stempfle and Badke-Schaube, 2002). Generation and exploration are iterative processes

while comparison and selection ideate and narrow down the possible options.

Design thinking is still a fairly new concept for businesses. Especially in the technology sector,
sole scientific thinking is a much more common approach. Scientific thinking is often
mistakenly regarded as almost the exact opposite to design thinking. In scientific thinking
collected data and facts are used to find patterns and insights, whereas in design thinking

new patterns are invented to address facts and possibilities (Owen, 2005).

Bringing service design to a company’s processes, especially in decision making, introduces

design thinking as a useful addition to scientific thinking.

2.1.3 Service-dominant logic

Service Dominant Logic (SDL) evolved from a previous product-focused market and Goods-
Dominant Logic (GDL) by adding service orientation (Luftenegger et al, 2012). Traditional
manufacturing companies are now capable through the emergence of the Internet of Things
and global connectivity to transform their business models from offering stand-alone goods to
selling intelligent services. This servitization process in the manufacturing field is seeking to
link SDL with concrete production outputs (Korhonen, 2014). This thesis aims to provide such

improved links between production outputs and SDL.

To give one example, manufacturers of refrigerators do not just fire-and-forget their products
anymore, meaning that previously they lost track of their manufactured goods after they left
the assembly line. Through the Internet of Things their products now have connectivity, and
usage data can be send back to the manufacturer straight from the end-user’s home. This
data indicates i.e. when the refrigerator requires maintenance and which part is failing. This
could initiate scheduling a maintenance visit without the need of the home owner to notice

the problem first and ordering the repair service herself.

The refrigerator could also be equipped with bar code or RFID readers to scan the products in
it, and the single shelves could track the weight that is put on them, through which smart
algorithms would be able to know how much is still left in each package and inform the owner
when something runs out or even place an order automatically. Highlighting the possibilities
of Everything-as-a-Service, a refrigerator manufacturer could move from selling a product, a
refrigerator, to providing Cold-Food-Storage-as-a-Service. This could include automatic food
orders customized to the exact amounts a household consumes, in addition to preventive

maintenance.
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With SDL in manufacturing, every single knowledge exchange and interaction between the
manufacturer and end user is treated as a service (Kowalkowski, 2011). This knowledge
exchange is of paramount importance with the later introduced Circular Service Design

Process.
2.1.4 Product-Service System

When looking specifically at the manufacturing industry, as done with this thesis,
transformation to offering Product-Service Systems (PSS) has already taken place to some
extend. PSS itself means that products are not solely manufactured and sold, but that certain

service elements are incorporated to that offering as well.

The main idea of PSS is to offer value-in-use to the product’s end users by offering e.g.
mobility as the service component instead of only selling the car as the physical product
(Costa et al, 2017). For a manufacturer it is a shift in their traditional business models as they
take focus off of manufacturing their products but add more focus on creating value for their
customers through the provision of services on top of their products (Yoon, Kim & Rhee,
2012).

Petrulaityte et al (2017) highlight as a research finding on PSS that many companies face
challenges in focusing on the entire lifecycle of a product when designing it as part of a PSS
offering. As later discussed in this paper, focusing on the entire lifecycle of a product is at
the core of spime. Hence, spime could fill a currently existing gap in manufacturing

servizitation.

2.1.5 Mass customization

Mass customization is with the emergence of the loT becoming a reality for manufacturers
and their customers. This is aligned with consumers’ desire for personalized products and for
manufacturers it brings a competitive advantage. How to “achieve rapid design and
innovation of complex customized equipment has become an important factor that
determines the survival and competitiveness of equipment-manufacturing enterprises”, state
Zhang et al (2017). However, manufacturers are broadly not aware yet of how cost-efficient
and easy to deploy mass customization would be as they do not have business relationships
yet to the corresponding technology providers. Therefore, the author builds a bridge through
Service Design for manufacturers to enter these relationships and to recognize the value of

mass customization.
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Mass customization means tailoring products and services individually to even a massive

amount of individual customers (Alexander, 1999). How companies stand out from their ever
increasing competition has changed over the past years. Low cost or high differentiation are
not sufficient enough strategies anymore to pursue and instead most businesses will have to

adhere to mass customizing products and services (Spira and Pine, 1993).

In manufacturing, mass customization brings efficiency and sustainability benefits as they
ultimately eliminate overstocking of finished products based on estimated demand forecasts
for the months ahead (Alexander, 1999). Although in the initial stages of transforming to mass
customization, inventory and stocking first needs to increase until manufacturers implement
new technologies such as 3D printing and achieve just-in-time local manufacturing. Then their

cost in inventory storage will be reduced.

A key enabler of mass customization is the processing of vast amounts of data related to
customer specifications so that products can be designed and manufactured as desired by
individuals (Peng, Liu & Heim, 2011). The result is an increased need for software and other
related technologies and by increasing the inclusion of various elements and partners in the
production operations, the new challenge for manufacturers arises that their processes need

to become more flexible and robust (Tiihonen & Felfernig, 2017).

The Internet of Things opens up the possibility to revitalize Service Design in manufacturing in
a massive scale to the same intimate degree as it was done before the Industrial Revolutions.
The Economist (2012) summarized the Industrial Revolutions as follows: The First Industrial
Revolution took place in the late 18th century with the birth of textile factories by bringing
together workers in one centralized location. The Second Industrial Revolution Is dated to the

early 20th century when the moving assembly line was invented by Henry Ford.

Looking back in time prior to the Industrial Revolutions, the profession of a blacksmith was
very reputable among villages and everyone knew him, and vice versa. The blacksmith knew
its his/her customers and their horses as well as other metal products the customers were
using by heart and could perfectly cater to their specific needs (Hurri, 2015). This was true
customer centricity and, one could argue, also involved a solid degree of Service Design when

new metal products for new specific needs and/or desired improvements were co-created.

Then the Industrial Revolutions happened and eliminated the need for blacksmiths as mass
produced metal products could be shipped cost-efficiently to anywhere. But now, when the
Internet of Things is about to bring yet another Industrial Revolution, the idea of
personalized, continuously evolving services and, with it, Service Design at the core, are

again emerging. Only now it can be done on a global, mass-customized scale.
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To summarize the main advantages of mass customization, manufacturers will not only match
raw materials on per-customer basis but also adapt the whole product to each individual
customer. Additionally, the services offered around the existing product will keep evolving

together with the end user’s own individual way of living and usage of the said product.

2.1.6 Value co-creation

Value co-creation is a central goal in Service Design. It is also a natural outcome of spime as
will be explored later in this thesis. Customers today are connected, informed and active
(Prahalad and Ramaswamy, 2004). Companies have to treat them in a corresponding manner.
That means collaborative work between companies and their customers in order to co-create

value.

Prahalad and Ramaswamy point out that this collaboration during an innovation process
consists of co-ideation, co-design, co-development and co-creation of new products or
services. Consumers’ motivation to partake in this process lies in a desire for improvement -
either of existing products and services, or what comes to their own competences (Roberts et
al, 2014).

The always connected, constantly information-seeking consumers change how companies
operate and interact with the market. All operations are influenced by a business’ customers,
ranging from manufacturing to selling to marketing (Prahalad and Ramaswamy, 2004). When
customers are not satisfied with a product they will speak up their mind. Further, they will be
motivated to initiate change (Roberts et al, 2014). This is where value co-creation taps into

and helps companies to outrank their competition.

Dialogue Access Risk assessment Transparency

Company and cus-  Providing consum-  Should the con- Transparency is a
tomer are equal ers with access to sumer also take re- must as infor-
problem solvers. data on all manu- sponsibility for mation is easily ac-
The dialogue facturing related risks? Businesses cessible - consum-
should be interac-  processes and de-  need to fully in- ers will expect it

tive and enganging
for both parties.

sign

form them about
potential risks.

Table 1: DART model of value co-creation (Prahalad and Ramaswamy, 2004)
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2.1.7 Customer Experience Management

Customer Experience Management (CEM) is an important element in this thesis as it spans
over the full lifecycle of the relationship between a business and its customers. It looks at
providing value to customers before and after the sale through a steady information flow,
service and interactions (Schmitt, 2003). A customer’s satisfaction with a service or product is
not based on a single occurrence but on the entire lifecycle with a multitude of touchpoints
with the service provider ranging from the initial advertising to the purchase of a product and
up until the final disposal of the product (Du Plessis & de Vries, 2016). Capturing the
experience of a customer is difficult due to its dynamic and complex nature (Zolkiewski et al,
2017).

The thesis author argues that CEM is a very important addition to Service Design as Service
Design comes to a disconnect with the product/service after launch. Albeit the process being
continuous in some cases with new evaluations and iterations after the launch, the majority
of Service Design projects do not cover a full product/service and customer relationship
lifecycle. That is why CEM is included in this thesis to create a full circle and to focus also on
untapped opportunities as the loT enables seamless feedback loops of products in use by their

end users back to the manufacturer.

Service Design in combination with CEM will help businesses to avoid shifting back to their old
ways after completing a successful Service design Process to develop a new service. It enables

true customer focus beyond launch.

2.1.8 Prototypes

Prototypes are essential for many design processes as they allow for experiencing the desired
product and service before they are launched. Service prototypes differ due to their mostly
intangible nature when customers cannot hold a product in their hands to experience it,
therefore the service prototype needs to focus on the various interactions and touchpoints
the user goes through (Polaine, Lovlie & Reason, 2013). Experiencing the prototype helps to
identify bottlenecks, to make overall improvements and generate more and new ideas.
Prototypes also bring tremendous cost savings as products and services only hit the market
once they have been proven to work. They can be used to convince investors, to test the
desirability of what is being developed, to articulate a joint vision, to define design
requirements and to iterate and refine the service/product design. They deliver many rough
but powerful answers, with little cost and time. When looking at services, prototyping
methods and techniques need to be used that fit the intangible nature of their setting

(Rodrigues & Holmlid, 2017). There is a high degree of novel experiences in services and



17

understanding them is important in order to develop a new service or improve an existing

service (Bae & Leem, 2014).

The primary purpose of a prototype is to serve as a common visual language (Rosenfeld, 2009,

48). Prototypes are great for showcasing all functionalities of the actual service/product and

therefore are a potent way to communicate ideas in an easily understandable way.

There is a distinction between prototypes and experience prototypes. While a prototype aims

at building the thing right, an experience prototype aims at building the right thing (Charlier

& Metcalfe, 2016). From product design point of view, experience prototypes can be created

as rapidly as within hours, whereas prototypes usually require weeks to be completed.

Experience prototype is also a great tool for service designers when new services are to be

developed and tested, especially when physical products are part of them.

Rosenfeld identifies five types of prototypes based on their purpose:

Shared Com-
munication

Involved par-
ties collaborate
on creating a
quick sketch
that communi-
cates the
idea(s) behind
the design

Working
through a De-
sign

The prototype
allows for
working
through the de-
sign(s) to see
early on which
ideas work and
which do not

Selling your
Idea Inter-
nally

Prototypes
serve as means
to sell tech-
nical feasibil-
ity and value
of a service
/product inter-
nally

Table 2: Five types of prototypes (Rosenfeld, 2009)

Usability Tes-
ting

Prototypes in
use by partici-
pants from the
target segment
deliver real us-
ability data for
decision mak-
ing

Gauging
Technical
Feasibility
and Value
Simulating in-
teractions
helps engineer-
ing and man-
agement to see
if the prod-
uct/service is
feasible

The prototype as part of the Service Design process this thesis creates fulfills the purpose of

working through the design that will be developed during the first workshops.

It is also meant for the desired customer to sell the idea internally to their decision makers.

They will have a working prototype to experience the new service concept and by that to see

its value.



18

2.2 Relevant technology terms for the created Service Design Process’ setting
2.2.1 Internet of Things

The Internet of Things (loT) is a concept that includes but is not limited to a fully distributed
computing network consisting of various components which interact with each other (Jung et
al, 2014). Connecting things, so that they can send data that can be processed by algorithms,
has gotten extremely cost-efficient over the course of the 2000’s. We now live in a world
where anything can be connected and the gathered data from any object and its environment
can be utilized to make information actionable, automatically, without human input, and to
offer intelligent services over physical products.

Physical Objects + Sensors <=> Data Volumes + Algorithms

Physical Digital

Figure 2: The main elements of the Internet of Things

The enabler of the loT is cloud computing, powered by limitless computing power at very low
cost (lansiti & Lakhani, 2014). High data volumes, transferred and processed in real-time,
require a scalable and distributed infrastructure that cloud computing enables.

Atzori et al. (2010) state that the Internet of Things will have the biggest impact on everyday-
life and the behavior of private and business users. Many of our everyday objects will come
with connectivity and added functionalities by 2025, e.g. packaging, furniture, and even
paper documentation (Atzori et al., 2010).

With the emergence of 10T, companies are enabled to reinvent themselves by offering
services instead or in addition to their physical products. This makes the IoT highly interesting
from Service Design perspective. Digital technologies are on the forefront to help companies
meet and exceed customer expectations. Availability of real time data enables a totally new
understanding of consumers and their behavior (Dotti et al., 2013). New opportunities arise
through the loT to create value for customers and to capture value for companies as objects,
people and activities are being connected (lansiti & Lakhani, 2014).
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Various traditional companies are already partly utilizing the loT by e.g. monitoring their

manufacturing machines to detect maintenance needs early on. However, this is only the tip
of the iceberg. With spimes, the core object of the loT, much more opportunities to reinvent
and innovate arise. In the course of this thesis, one possible scenario and its potential impact

will be illustrated.

2.2.2 Connectivity

We are now moving rapidly towards a world of ubiquitously connected objects, things, and
processes (Andreev et all, 2015). Connectivity is one of the first requirements when any
physical object should move to the loT. Connectivity creates the communication ability,
meaning that the object will become able to send data that can be further processed, e.g. by

an loT Platform.

There is a multitude of options to enable connectivity when objects themselves do not have
built-in connectivity themselves. For example, Radio Frequency Identification (RFID) tags and
sensors are broadly seen as important and cost-efficient enablers of the Internet of Things.
Even the simplest objects can be equipped with RFID tags or sensors. Important for this thesis
is the example of a sock. Connectivity of a common sock can be achieved through conducting
threads and a small, water resistant RFID tag or other sensor fusion technology woven into
the sock’s fabric itself (Escoffier, 2015).

BaseN has developed its own hardware to connect objects. It is called Spime Enabler. The
Spime Enabler was a necessary piece to have in BaseN’s repertoire to be able to connect the
(legacy) physical and the virtual world in a cost-effective and flexible manner, overcoming
restraints that other means of achieving loT connectivity have. The Spime Enabler has many
different connectivity interfaces built in, and in addition other connectivity options can be
added if needed. The Spime Enabler is important for the Service Design process developed for
BaseN’s sales process as it can be a) used in the prototyping stages, and b) bring connectivity

to physical objects when other sensors or RFID tags are not sufficient.

2.2.3 Computer-aided Design and Manufacturing (CAD/CAM)

CAD has usually been in applied for a long time prior the production phase of a manufactured
good. Computer systems are used for modeling, in order to plan and optimize designs.
Deloitte (2017) points out that CAD has so far not been too successful what comes to

modeling complex environments. CAM, on the other hand, encompasses hardware and
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software utilized to plan, manage and control manufacturing processes (Groover and
Zimmers, Jr., 1984).

Both CAD and CAM have been in use for decades to enable resource optimization, to identify
design flaws before the production lines are activated, and to boost production efficiency. In

the past few years, also energy efficiency has become an important aspect of CAM.

Examining the current state of the industry, CAD/CAM pioneers like AutoDesk, PTC and
Dassault are already utilizing Digital Twins. Other companies have adopted the first stages of
intelligent CAD, meaning either the creation of physical artifacts based on intensive design
knowledge, or optimizing design as a knowledge generation process (Tomiyama, 2007). Either
way, currently all CAD and CAM data is used only for a certain part of a product’s lifecycle
and its successors for optimization purposes. This will drastically change when all products

have spimes as all the CAD/CAM data can be stored and continuously analyzed by the spime.

In addition, there is still a lack of connection between CAD/CAM and product design.
Processes like Design-for-manufacture (DFM), Design-for-assembly (DFA) and Design
Functionality (DF) still require time-consuming manual analysis (Hoque et al, 2013). This is
where spime with the help of Service Design could also tap in to bring major optimizations to

manufacturers.

2.2.4 Internet of Things Platform

The loT ecosystem is defined by Business-to-Business-to-Consumer operations. loT Platforms,
defined as software suites that enables the development of apps, collection of data and
connectivity management of the related sensors or devices (Dumitru, 2017), offer their
software to other companies to create smarter products and services that they in turn offer
to consumers. An loT Platform collects, stores and 