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Executive summary

Developing a service solution for the return of Bosch DIY

drills.

This thesis explores user motivation and
barriers in returning Bosch drills from the
DIY Tools range, with the goal of proposing
an effective return service. Stakeholder
analysis, literature review, and customer
research were conducted to inform the
design process.

The objective of this research was to identify
key factors influencing the development
of the return service. Stakeholder analysis
and meetings with the company provided
insights into major stakeholders, including
the company, legal regulations, customers,
and the environment. A literature review
revealed pain points in reverse logistics and
guided the selection of a behavioral model.
Extensive customer research was conducted
to understand the customer perspective on
EQU reverse logistics. Design guidelines
were formulated based on these findings.

The stakeholder analysis emphasized
the importance of satisfying all major
stakeholders for the success of the return
service. The literature review identified pain
points in reverse logistics and highlighted
the significance of incorporating bbehavioral
change elements. Customer research
underscored the pivotal role of customers
in the success of the return service. Based
on these findings, design guidelines
were established, such as designing a
comprehensive solution thatintegratesdata
from various consumption stages, utilizing
the same data carrier as a touchpoint,
and simplifying the return process
while enhancing customer motivation.
Motivational elements, particularly
emphasizing the sustainability aspect,

were identified to encourage customers to
choose the return service.

The research led to the development of
the QR code solution, an integral approach
that offers easy accessibility for customers,
incorporates multiple customer stages,
and collects usage data for reverse logistics
purposes. This solution not only benefits
customers but also has the potential
to streamline post-return processing.
Additionally, the proposed return
service aligns with potential future legal
requirements regarding the digital product
passport.

This thesis provides valuable insights into
user motivation and barriers to returning
Bosch drills, resulting in a suggested return
service. The research findings inform design
guidelines for creating an effective and user-
centric return process, ensuring stakeholder
satisfaction and promoting sustainability
in reverse logistics. The proposed QR code
solution offers an accessible and data-driven
approach, while also preparing for potential
future regulatory requirements.
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USED ABBREVIATIONS:

EOL = End of life. EOL ‘traditionally means that they end up
being disposed and/or recycled. (Yla-Mella et Al., 2022)

EOU = End of use. ‘End of use devices mean that they
carry the potential of extending life through reuse, with or
without upgrade or refurbishment.’ (YlIa-Mella et Al., 2022)

PT = First time mentioned on p. X, stands for PowerTools, a
department in Bosch

DIY = Do It Yourself. DIY tools is the name of a product line
within Bosch.

Bosch = Bosch GmbH will be referred to as Bosch
throughout tthe report.

ick Cordless Power Drill, Women, Diy | Wallpaper Flare, n.d.)




1. Introduction

1.1 The company
1.2 The project
1.3 Factors of influence

This chapter provides an introduction to Bosch GmbH, highlighting its current position
and efforts in the context of the circular economy. It outlines the company’s goals and
initiatives in this domain. Furthermore, the chapter explains the project undertaken

in this thesis, including its scope and the methodology employed to address the
project’s objectives. Subsequently, a stakeholder map is developed, encompassing all
the key actors involved in the development of a return service solution. Drawing on the
stakeholder map and leveraging previous knowledge obtained from the company, this
chapter presents the key factors identified that are crucial for consideration throughout
the project.




1.1 The company

1.1.1 Introduction

Robert Bosch GCmbH is an international

technology and service company active in four
different business sectors: Mobility Solutions,

Industrial Technology, Consumer Goods, and
Energy and Building Technology. Bosch strives
to deliver high-quality products that spark
enthusiasm and improve quality of life.

1.1.2 Sustainability

Bosch wants their products to help conserve
natural resources by acting in an economically,
environmentally, and socially responsible
manner. Six different focus areas have been
defined by Bosch to set a framework for these
durable goals. One of these focus areas is ‘circular
economy’. For Bosch's circular economy strategy,
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materials
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Second life

Materials
efficiency

&

Figure 1: Circular economy strategy of Bosch with the three first levers (Robert Bosch GmbH, 2021).

‘four levers' are used as a guiding thread. They
consist of: 1) increasing material efficiency, 2)
enabling second life of the products, 3) recycling
materials and 4) compensating the emissions
with carbon offsets (Robert Bosch GmbH, 2021).
Lever two (enabling second life) is, according to
Bosch's 2021 sustainability report (p.27), the ‘most
complex lever in the circular economy strategy,
but it also offers the greatest potential. The
report communicates that this lever is addressed
through:

1. Extending the lifetime of their products.
2. Providing a leasing system for
appliances.

3. Optimizing their customer support.

4. Easing repairs.

(Robert Bosch GmbH, 2021)

home-

1.1.3 The project

To assist Bosch in developing a circular economy,
this thesis aims to provide a means for Bosch
consumers to return their end-of-use (EOU)
devices to the company, as no proper channel
currently exists for this purpose. By creating
guidelines and design solutions for optimized
return processes, solutions concerning lever two
(enabling second life) and lever three (recycling
materials) are mostly addressed. Eventually by
creating this return service, Bosch would be able
to develop a (more) circular economy where the
returned drills could be refurbished, recycled, or
partly reused through part harvesting.



1.2 The project

1.2.1 Introduction

At the start of the thesis, Bosch proposed various potential directions to contribute to the circular
economy. Further collaboration with the company in the initial months of the thesis led to the
scoping of a return solution specifically for cordless drills. During this process, the target audience for
this return service and objectives Bosch aimed to accomplish through the project were also further
clarified.

First, the scoping of this thesis will be discussed which was decided upon through meetings
with Bosch. This is followed up by the stakeholder analysis where key influencing factors for the
development of the return solution were identified.

The ultimate objectives of these returns and the intended target group will be discussed further in

section 21. The company.

1.2.2 Project scope

a. The product

Two Bosch departmentswere of interest to create
a return system for: PowerTools and E-bike. Seen
the time constraints of this master thesis, there
had been chosen to put focus on PowerTools.
Powertools (PT) offers two product lines,
namely DIY tools (referred to as “Green tools”)
and professional tools (known as “Blue tools”).
The DIY cordless drill has been selected as the
subject for the development of a return system
after discussions with PT. This drill is the highest
selling product in the Powertools inventory. By
choosing the most popular item, a large portion
of Powertools' customer base can be catered
to, making it a suitable starting point for future
return services within this department. The
return system includes both the battery pack
and the bare tool (i.e, drill without battery) as
eligible items for return.

As mentioned in section ‘1.1 The company/, this
master thesis mainly tackles lever two of Bosch's
circular economy strategy. This means that the
cordless drill would be in their end of use phase
(EOU). An end of use device means ‘that they
carry the potential of extending life through
reuse, with or without upgrade or refurbishment!
(Yla-Mella et Al,, 2022)

b. Product return

When looking at a general overview of the
different processes present in reverse logistics,
this thesis focuses on the product retrieval and
collection of the DIY cordless drills. What is in
scope for this thesis has been circled on the
following image from Alkahtani et al. (2021).

c. Consumer

Since this master thesis is in collaboration with
Bosch Germany, the B2C (business to consumer)
market within Germany will be considered.
Meaning customers located in Germany.

d. Project process

Through discussions with the different Bosch
departments and analyzing the different
stakeholders with a stakeholder map, factors of
influence regarding the solution space could
be identified. These ‘factors of influence’ were
important factors to consider and explore during
the development of the project and were thus
in scope. More about them can be read in 1.3
Factors of influence’.

To visualize these, figure 3 was made. As can be
seen, the user/ customer played a major role
during the project and is thereby an integral part
of the solution. Sustainability, legal regulations,
and the company were also considered during
the project, however, less extensively.

e. Project result

The deliverable of this master thesis is a service
blueprint of the return solution. Result-wise, the
emphasis on the user’s side also had an impact
on the final result. Although both the front-end
and the back end of the return solution were
developed by means of a service blueprint, the
front-end received more consideration.

This is because the front-end is for a big part
determined by the consumer’s needs and wants
which was the main research point during this
thesis.

The backstage and supporting processes were
also considered (back-end). However, less time
was devoted to this meaning that logistical
changes to realize the return solution are not
elaborated on.
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Figure 2: Basic concept of reverse logistics (Alkahtani et al, 2021).
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Figure 3. Different factors influencing the solution domain.




1.2.3 Method

During the project, the service design model was used. By using this model, the user’s values and
needs are mapped out so that the service - user interaction can tune to the user's daily life.

For a service design solution to succeed, continuous communication with stakeholders and the
active participation of users is needed (Boeijen et al, 2020). To have continuous contact with the
company stakeholders, biweekly meetings were organized with the Powertools (PT) department as
well as biweekly meetings with my mentors from BMC UX. Next to these meetings, email contact
was maintained, and additional meetings were planned to retrieve information from other Bosch
employees.

To involve the user into the design process, interview sessions with Bosch customers were planned
with the help of TestingTime. Aim of these interviews is to understand the current EOU process
regarding cordless drills as well as the customer’s experience when returning a product (barriers and
triggers). Next to this, the users " needs and wants were also checked.

PAYMENT DATABASE

SUPPLIERS

SERVICE B2B

SERVICE BUS

MERCHAN- PAYMENT ORDER CUSTOMER

PRODUCT
DisiNg SERVICES SERVICES SERVICES

SERVICES

SERVICES

s || ol || Ol | Wl | SRl || SOl || SRRl || R

e [ ] ez = e e rerTER —
Purchasing E-commerce Order Return Custom Customer Warehouse Product
order Store Management System Management Services Management  Management
System System Systems

Figure 4: Example of service design from the Delft Design Guide (Boejjen et al., 2020).



1.3 Factors of influence

1.3.1 Introduction

This section analyzes the stakeholders involved in the project using a stakeholder map. The map
examines their level of importance, potential roles, and concerns in creating and implementing a
return solution. The analysis addresses the following points within the scope of the project:

1. Primary stakeholders who have significant influence in developing the return solution,

and who are therefore considered for this project.
2. Secondary stakeholders who must also be taken into account when implementing the

return solution.

By assessing the stakeholders' concerns, the analysis identifies important factors of influence for the
project’'s development and implementation, which are discussed in the conclusion.

1.3.2 Stakeholder map

A stakeholder map was created based on each stakeholder's interest and influence on the following
prime objective and articulation:

- Prime objective:

Assist Bosch's circular economy strategy by tackling lever two: enabling second life during

this project.

More about lever two can be read in 1.1 The company’.

-Articulation:

Create a return service for Bosch's most sold PowerTool.
Every stakeholder will be addressed subsequently with their concerns.
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Figure 5. : Stakeholder map.




Bosch GmbH

Bosch's mission statement ‘invented for life’
refers to the products sparking enthusiasm,
improving quality of life, and helping to conserve
natural resources (Robert Bosch GmbH, 2023).
By creating a return service for EOU cordless
drills and enabling a second life for used
products, Bosch could strengthen their strategic
position. At the same time, Bosch also has sales
and earning targets to achieve. Alongside the
concerntohelp conserve natural resources, these
economical targets are an important concern for
Bosch as well.

On Bosch's website there can be read that there
can be expected ‘quality, innovation, excellent
accessories and outstanding service' (Bosch
Elektrowerkzeuge, n.d.). The return service
would therefor need to align with Bosch's key
characteristics.

Since Bosch would need to put the articulation
into action, Bosch has the biggest power and
influence. How Bosch will acquire this return
solution is a major concern for them together
with how to deal with the returns. Only the
former, however, is in scope.

Consumer

The consumer’s interest in a return solution
would be personal and therefore diferring from
consumer to consumer. Research, however,
does indicate that for 74 percent of Germans,
environmental pollution is a serious problem,
and 69 percent fear climate change (Kirchner,
2022). Promoting the durable goal of the return
service could therefore motivate the German
customer to participate in the return service.

Next to this, the German customer has a lot of
power concerning the implementation of the
articulation (returning the drill) and is therefore
placed on the same level as Bosch GmbH on the
y-axis.

Governmental organisations

The European Green Deal wants to encourage
a circular economony in ‘the sectors that use
the most resources and where the potential for
circularity is high' (European Commission, 2020).
Electronics and ICT are among these.

Since no real regulations have yet been set
in place, the power of the government is still
limited, however, taking into account that the
European Green Deal will develop regulations

in the upcoming years (European Commission,
2022), they are a major stakeholder to take into
account. On the stakeholder map, this future
change is indicated with a green arrow.

Since the government is actively implementing
new regulations, their interest is high.

Bosch’s manufacturing division
Manufacturersare at risk to face supply shortages
in the near future because of political instability
and further resource depletion (Achilles, 2022).
Because these concerns are more related to the
future of manufacturing processes, their interest
is put on mediocre.

Since manufacturers would not have a lot
of influence on product returns but are key
in contributing to a circular economy, their
influence is also put on mediocre.

Future concerns for manufacturers would
include on how to make a shift towards a circular
manufacturing process.

Recycling companies

The two main components that would be of
interest for recycling would be the lithium ion
batteries and the plastic of the cordless drill.

Currently, recyclers are unable to sell the recycled
plastics at competitive prices because the cost
of recycled plastics are higher than the costs of
virgin plastics (Klawitter, 2020). Although the
estimated recycling rate in Germany reached
67% in 2019 (lgini, 2022) with ‘recycling rate’
referring to the amount of waste collected with
the aim to recycle, the actual recycling of plastic
and usage of recycled plastics has lower figures.
From the total amount of plastics processed for
production in 2020 (measured in tons), 14% came
from recycled plastics (Klawitter, 2020).

For lithium-ion batteries the same problem
occurs, ‘current routes to profitability for the
recycling of lithium ion batteries are yet unclear’
according to Lander et al. (2021). Since the
recycling rate for lithium-ion batteries is less
than 1% according to the International Resources
Panel (2011), the industry is still in its early stages
of development.

Recycling companies would have an interest in
the articultion since they would have an increase
in their potential sales market. However, funds
to assist the industry’s growth and development
would be needed to make the recycled goods at
competitive prices and with adequate recycling



efficiency.
The power of recycling companies is low
regarding the return solution but high in regard
to the prime objective: creating a (more) circular
economy. Because of this, their power is put on
mediocre.

Environment

A multitude of problems are currently related
to the environment: difficulty to manage
large quantities of waste, resource depletion,

microplastics etc. Since the return solution wants
to reduce current climate issues by assisting in
a more sustainable economy, the environment
is an important stakeholder. Because of this,
the return solution should be the least taxing
as possible on the environment. The interest is
therefore very high.

The environment currently is of mediocre
influence. However, as resource depletion will
worsen, the environment's influence will keep

74 percent of Germans, environmental
pollution is a serious problem, and 69

percent fear climate change (Kirchner,
2022).

Image from BBC article; Germany floods: Where are the worst-hit areas? (Team, 2021).

e

increasing. This change is indicated with a green
arrow on the stakeholder map.

Recycling centra

Recycling centers may experience a change in
product disposal methods and a consequent
reduction in revenue. However, certain materials
are more profitable for recycling centers than
others. Plastic and lithium-ion batteries, for
instance, are currently not yielding high returns.
Because of this, their interest is rather low as well
as their power on the articulation and the prime
objective.

Retailers

Retailers are currently part of the existing
return solution since they occasionaly take back
products when customers want to exchange,
repair or discard them (more information about
the latter can be found in 2.3 Legal Regulations).
Despite this, retailers' primary goal is to sell the
products they have in-store.

Civing them the task to take back more products,
could discommode dealers and require
extensive adaptation from their side. However,
by promoting the EQOU returns in the shops,
the customer could refrain from buying a drill
online since they can now do two things at once:



dispose the old drill and buy a new one. From
this perspective, stimulating in-store returns
together with the purchase of a new drill could
be beneficial for retailers.

In case the retailer would be part of the solution,
their interest would most likely be low but their
influence would be high. In case retailers woul
not have to take part in the return solution, they
would most likely receive less return requests
and thus would have a minimal influence nor
interest. Thisis indicated on the stakeholder map
with a black arrow.

Postal service
Postal service is also used currently to return
products to Bosch for repair or exchange.

In case postal service would be part of the return
solution, their interest would be low to mediocre
since the demand would not drastically increase.
Their influence would be high since Bosch would
be very dependend on them to realise the return.
In case the postal service would not be part
of the return solution, they would most likely
receive less requests and thus would also have a
minimal influence nor interest. This is indicated

1.3.3 Conclusion

with a black arrow on the stakeholder map.

Refurbishment and parts harvesting facilities
Limited information regarding the existence of
refurbishment channels and firms specializing
in parts harvesting for manufacturers was found
during the research process. It remains unclear
whether a sufficient number of such channels
or firms currently exist. This lack of information
could potentially pose a challenge to the
implementation of the return service.

However, it is worth noting that Bosch, as the
manufacturer of their goods, has the possibility
to undertake parts harvesting internally, thereby
bypassing the need for third-party involvement.
Considering the potential for an increase in
refurbishment activities and parts harvesting, it
is anticipated that the current landscape may
undergo changes in the future. Further research
is necessary to ascertain the extent of these
changesandtheirimpactontheimplementation
of the return service.

Following from the stakeholder map and the stakeholders’ position and concerns, the following
factors have been identified for the creation and implementation of a return solution:

1.The primary factors and areas that require further investigation during this thesis.

The most influential factors in this project are
the consumer, the government, the company
and the environment, as identified in the project
scope.

All stakeholders with high power and interest
intend on contributing positively to the
environment. Because of this, not much
conflictinginterestsarise.One possible conflicting
interest however is the product's price. From the
stakeholder analysis, there is a possibility that
Bosch would have to increase the product's price
in case they would use recycled material from
their drills. It is therefore imperative to find out
during customer research how important the
price is for the customer.

From research, sustainability seems to be a
concern for over 70% of Germans (Kirchner,
2022). Because of this, it would be valuable to

find out if sustainability would be an incentive
for consumers to participate in a return solution.
Next to this, it is crucial to understand the
customer’'s wants and needs regarding the
return experience and how it aligns with their
perception of the brand, given the high power of
the customer.

By looking at the government and the new
regulations that will be set in place, there could
be clarified that the European Green Deal would
play a major role in the upcoming years. New
regulations will be implemented in the near
future concerning packaging and electronics.
The latter with a focus on batteries (European
Commission, 2022). Understanding where
the requirements concerning this are headed
would be of great value for developing criteria to
choose the return solution. The European Creen
Deal also includes design recommendations



for packaging, such as the preference for
paper or cardboard-based products that can
be recycled or easily biodegraded (European
Commission, 2021). ). It is critical to consider these
recommendations when designing a return
solution that is environmentally friendly.

In regards to the company, it was determined
that implementing a return service for EOU
drills would be consistent with Bosch's mission
to ‘conserve natural resources’. It is essential to

perceived
brand image

wants & userf
needs

customer

Incentives: price
| sustainability

sustainability

European Green

return services
company
product

gain a better understanding of Bosch's internal
objectives to ensure alignment of the return
service with their goals. As obtaining a return
service is the primary objective of this thesis
and an important point of concern for Bosch,
investigating the current return services offered
by the company and the product in question
would provide valuable insight. This leads to the
following visualization:

Deal

legal
regulations

European Green
Deal

internal
goals

Figure 6: Stakeholder map with influential factors.



2.The secondary factors and considerations that need to be taken into
account when implementing the return solution.

The implementation of the return solution may
face some challenges, as evidenced by the
stakeholder analysis conducted. Specifically, two
return scenarios were considered during the
analysis: returning the cordless drill via postal
service or through retailers. However, the latter
option isless likely to be interested in providing a
return service.

In addition, the feasibility of the prime objective,
which isto create a more circular economy within
Bosch, may also pose difficulties. Although
Bosch could engage in parts harvesting or
refurbishment, a lot of unknowns are yet present
as the development of the industry is in its early
stages. The incorporation of recycled materials
may also be challenging due to the current
limitations of the recycling industry. To address

this, Bosch could invest in ongoing research into
recycling and maintain regular communication
with recycling companies.

Furthermore, effective communication with
the manufacturing division within Bosch is
essential to facilitate the use of parts harvesting
or refurbishment in Bosch's product design.
This would require manufacturers to receive
clear instructions on the requirements for
incorporating recycled materials in  their
manufacturing processes.

Additionally, to establish material flows when
recycling, Bosch could either enlist other
companies to act as intermediaries between
them and recycling centers or create a new
division to regulate this process.
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2. Key factors

2.1 The company
2.2 Sustainability
2.3 Legal regulations

2.4 Conclusion

In this chapter, the following three key factors for this project are introduced:
sustainability, legal requlations, and the company. The areas mentioned for further
elaboration in the stakeholder analysis section will be discussed subsequently. Since
understanding the wants and needs of the consumer is crucial to this thesis, a separate
chapter is dedicated to discussing them in more detail.




2.1 The company
2.1.1 Retrieving information

All information that is discussed followingly is either retrieved through the German Bosch website or
through the different company (sub)divisions. The different divisions that will be referenced to in this
section are shortly introduced through the following figure.

Two main divisions (in black) were involved in the project: Powertools (PT) and Bosch Management
Consulting (BMC). The subdivisions that were most often contacted are depicted in a bigger font.

Bosch Management

User Experience (UX)

/)Aﬂer Sales Service (PXA)

Blue Industrialized (BI){
: \—bEngineering Cordless (ENC)

Operational Sustainability Unit (OSU)

Home and Garden (HG)
Legal Services (LSI) '

Figure 7: Divisions with their subdivisions within Bosch.



2.1.2 Internal Goals

Through identifying the research questions and interests of Bosch, the following research questions
were addressed:

1. Who is the target consumer group for the returns?
2. What is the current status quo of post-return processes within Bosch?
3. What is the intended destination for the returned drills?

This section will discuss these internal goals first, followed by actionable steps addressing the
research questions.

The return of the cordless drills would generate two interesting opportunities for Bosch. The first
one involves the cordless drills’ plastics and the second one, the batteries. To determine these
opportunities, meetings with the OSU and the ENC unit were held. Each opportunity is discussed

followingly.

Plastics:

The green colored plastics that are present in the
cordless drills is Polyamide GF30. This is a plastic
that is reinforced by glass fiber. Upon recycling,
the green color that is characteristic to Bosch's
PowerTools maintains, the glass fiber present in
Polyamide GF30 however gets broken (OSU of
Bosch GmbH, 2022). Currently, the percentage
of recycled material that Bosch purchases as raw
material is around five percent. They, however,
‘intend to increase this share substantially in the
coming years' (Robert Bosch CmbH, 2021). Upon
recycling the green colored plastics, Bosch could
‘reuse’ its own material in a closed loop. Since the
recoloring of (purchased) recycled materials is
difficult, creating this closed loop for Polyamide
GCF30 would be interesting.

Although Bosch explored the possibility to
refurbish and harvest drill parts less extensively,
these post-return processes would also offer
great value for Bosch in terms of their circular
goals. Since these circular goals regarding
refurbishment and part harvesting were
less identified, European regulations were

consulted as they form a significant factor in the
development of the sustainability strategy of the
OSU department (Bosch, 2023). By examining
these regulations, possible circular opportunities
and goals could be identified. The latter is
discussed in section 2.2 and 2.3 of this thesis.

Battery:

The Lithium-ion batteries used in the battery
packs of the drills contain valuable resources.
Keeping them in circular economy loops is
a declared goal of the EU (cf. Horizon 2020
Research Program). Next to this, batteries could
be reused in case their performance is still
sufficient. However, manipulating the batteries,
such as reusing specific components, would
result in the loss of their certifications, rendering
them unusable. This is due to the current
regulations in place. Next to this, reusing and
recycling the batteries would be of interest to
avoid the mining of conflict minerals and to also
recuperate the high-risk raw materials that are
present in the Lithium-ion batteries.

1. Who is the target consumer group for the returns?

As mentioned previously, Bosch's internal goals regarding the cordless drill returns were a parallel
process to this thesis. How these returns would be managed once they arrived were not yet clarified
and the number of returns that needed to be reached, was not defined.

However, given that 5% of the material cost of a drill is attributed to the cost of the plastic, returning
as many drills as possible would be necessary to make the recycling process economical. Due to
the limited exploration of other post-return processes such as refurbishment and parts harvesting,
it is challenging to determine how many drills should be returned for the return to be economical
in those scenarios. However, from a sustainability standpoint, it would also be desirable to return
as many drills as possible. This would mean that Bosch's entire customer base for the DIY tools
would need to be targeted. Gaining additional insights about the company's customer base can
therefore be highly valuable. This could help in gaining understanding of the DIY customer as well
as how participant recruitment has been performed in the past. The latter would in turn help with



participant recruitment during this project.
2. What is the current status quo of post-return processes within Bosch?

Asrefurbishmentand part harvesting are partof Bosch's post-return goals, itis necessarytodetermine
the quality of the returned battery and/or bare tool. Therefore, both would need to be checked upon
their return. Another option could be to ask consumers to evaluate the drill on certain aspects and
based on that, advise them to either take the drill (and/or battery) to a recycling center or to return
them. However, to simplify the solution from the consumer end, it has been decided that Bosch or a
third-party capable of performing such, would take this post-return decision.

To keep options such as refurbishment and parts harvesting open, it would be crucial for the drills
to be returned in good condition. Because of this, adequate packaging of the drills or a safe way to
deposit them at a location would be required. This would also mean that throwing the drill (and their
ACCU) in collection boxes as is often done with small batteries for example, would not be possible.
Assuming that implementing the return service would be the most economically viable by using
current existing return solutions such as Bosch retailers and the postal service, these two options
were used as a starting point during this thesis. When the consumer would return the drill through
postal service, clear packaging instructions should be given and careful handling by the carrier
should be ensured. If the drill would be returned through retailers, a safe way to deposit the drill
would be required. Since returning the drill through postal service or bringing it to a collection point
requires different customer actions, it would be interesting to determine which one is preferred
by the consumers during consumer research. Following the circularity strategies discussed in
section 2.2 on sustainability, the preferred post-return option would be refurbishment of the drill. If
refurbishment is not possible, salvaging specific drill parts would be the next most circular choice,
and if this is not an option, recycling them.

Currently, Bosch does not have an internal closed-loop system for its recycled materials, meaning
that the company does not reuse the recycled materials from its own products (yet). As mentioned
earlier, there are currently also no established facilities for refurbishing, reusing, or participating in
parts harvesting for cordless drills. Consequently, little is known about possible logistics and the
economicalviability of such a system and alot of opportunityisstill present from a circular perspective.
Because of this, further assessment should be done on the back end of this thesis’ return solution.

3.What is the intended destination for the returned drills?

Based on the information presented, it can be concluded that Bosch aims to utilize returns for a
range of post-return processes, with recycling being the most extensively researched within the
company's Power Tools division. As the return service process is still in its developmental stage, the
identification of a definitive return location for the drills has not yet been established. Given that
the quality check and post-return decision will occur after the drill has been returned, it is possible
to return the tool through postal service or a common collection point, regardless of its condition.
Current available options, such as returning the drills at a retailer or using postal service, have been
selected as the initial focus of this thesis due to their likelihood to be (economically) feasible.



/4] DESIGN REQUIREMENTS

1.

The return solution should appeal to the entire DIY tools’ customer base.

2.

The return should be done in a safe way where the product is packaged as
safely as possible, where packaging instructions are given in a clear way
and where handling of the return is carefully performed.

3.

Returning the drill through depositing it should be done in a scratch-free
way.

‘, .. ACTIONABLE STEPS

Consult current customer research and its participant recruitment.
The former to utilize findings and identify gaps in knowledge that
are relevant for this project. The latter to design or reuse a participant
recruitment strategy that targets the entire customer base.

During consumer research, both options of returning the drill through
a retailer and postal service should be discussed to understand which
one holds a preference and why.

A comprehensive review of the different post-return possibilities should
be undertaken in the future, considering both their economic and
logistical implications (research concerning consumer acceptance of

refurbished products, refurbishments expenses, inventory management
etc.)



2.1.3 The product

After defining the product category, a self-conducted analysis was performed to better understand
the context of use. Thisanalysis focused on evaluating the product itself, as well as the information and
additional services provided (manual and Bosch app). The goal was to assess the current accessible
information and services from a circular perspective, identifying potential touchpoints, barriers, and
opportunities for developing the return solution proposed in this thesis.

The analysis was conducted by a single evaluator and involved desktop research, as well as meetings

with relevant Bosch units.

The cordless drill:

All the cordless drill models are considered for
the return solution, meaning that both the
heavy-duty models that can drill in concrete and
light models that are suited for wood, plastic, and
plaster are considered.

The drills’ ACCU voltage and thereby battery
packs also differ. The following battery voltages
are available: 3.6V, 12V and 18V. The majority of
these ACCU's are removable except for the lighter
models (IXO, Pushdrive etc.) and the Easydrill 12.
The latter could complicate the return solution if
done by postal service since different regulations
apply forremovable and non-removable batteries
and their packaging requirements.

Bosch app:

Bosch also provides a range of apps for their
customers, one of these is specifically for the DIY
tools called ‘Bosch DIY'. On the app, different DIY
tools can be registered, a variety of DIY projects
are shown for inspiration and the customer
service center can be contacted. You can also
select your interests to receive suggestions for
DIY projects and follow other users on the app
to see their projects. Lastly, you can publish your
own projects as well.

To be able to register your tool, publish your
products and follow other users, the customer
first needs to register for a Bosch account. Since
the app would be an interesting touchpoint
opportunity, it would be valuable to explore
during the customer interviews:

1. How many customers know about the app.

2. How they know about it.

3. How many customers use the app.

Name plate:

Every DIY tool has a name plate on the drill (see
image 1: The nameplate). With this name plate,
the drill can easily be identified. On the app, the
user can either scan the name plate or type in the
serial number for registering the tool. A tool can

also be registered by entering the serial number
on the Bosch welbsite, this however needs to be
done manually since scanning is only possible on
the app. By registering the tool within 4 weeks
after its purchase, the warranty of the tool gets
prolonged from 2 to 3 years.

The registration of tools allows Bosch to know
which tools are in usage (not in the warehouse
of a retailer e.g.) and when the usage started. The
obtained data can give Bosch insights into sales
that are regulated by a third party.

Retrieving information about when a tool is
discarded/ no longer working etc., could also be
useful to fill knowledge gaps that are currently
present in reverse logistics processes (see ‘3.2
Reverse logistics’). Encouraging this option
to scan the drill upon purchase could thus be
an interesting option to explore for the return
service.

Manual:

A manual is provided by Bosch both in an online
and physical version. On the manual, instructions
about the transport of the drill are mentioned
followingly: ‘When shipping by third parties (e.g.:
by air transport or forwarding agency), special
requirements on packaging and labelling must
be observed. For preparation of the item being
shipped, consulting an expert for hazardous
material is required.” (Easydrill 12) This indicates
that for doing a Bosch return, an expert should be
consulted to fulfill the packaging requirements.
The absence of direct information and the
mentioning of an additional task can be a barrier
for customers to return their product in a legal
way. Although not mentioned in the manual,
the Bosch website does give more detailed
instructions concerning returns. However, for the
return steps to ‘retour’ a product after purchase,
there is no mentioning of the needed packaging
requirements on the website either. This could
prompt users to consult the manual where they
are then redirected to a third party. Currently



accessing information about the different return
steps and the drills’ necessary packaging for the
return can therefore be time-consuming. The
information regarding the returns policy and
procedures as outlined on the Bosch website will
be further be discussed in 2214 Current return
and discard model".

The product manualalso mentionstheavailability
of spare parts and explosion drawingsthat can be
accessed through the Bosch website, where this

Serial number

124347721

Device number

3603JD4000

Image 1: The nameplate.

feature is also prominently displayed . Promoting
thisservicetothe user upon purchase forexample
could be interesting from a product retention
and thus circular perspective. Bosch however
does recommend that the installation of spare
parts should be performed by a qualified expert
in the respective field. This is because Bosch
does not endorse or promote home repairs due
to safety considerations (OSU, 2023).

BOSCH

Image 2: The Bosch DIY app.
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Image 3: Screenshot of spare part service (Online-Ersatzteilservice) option on Bosch website.



Conclusion essential to define these regulations and
In conclusion, clear packaging regulations are develop a legal return solution that facilitates a
necessary for cordless drills to ensure a hassle- positive customer experience.

free return process and avoid negative customer Moreover, the following barriers and
experiences. However, due to the diversity of opportunities were found:

cordless drill models on the market, specific

packaging regulations may vary, making it

4 POTENTIAL BARRIERS

The absence of direct information concerning packaging requirements
in the manual can be a barrier for consumers to return the drill (in
a legal way). Although the manual might not be the most commonly
used source of information, it might be consulted when consumers are
looking for offline or additional information.

The absence of a scanning option outside of the Bosch app may pose a
barrier for consumers wishing to register their tools and receive extended
warranty.

N\ ! 4
- 9 “POTENTIAL OPPORTUNITIES

The manual can be a touchpoint for consumers, therefore providing direct
and easy access to the necessary return information (or an information
channel that doesn't require a third party), could improve the consumer
experience of the return.

The Bosch app can be an interesting touchpoint to explore for promoting
the return service. Conducting customer research to assess awareness,
acquisition, and usage of the app would therefore provide valuable
insights.

Streamlining the scanning process could be a first step in encouraging
customers to register their tools which in turn could be interesting to
obtain usage data. Usage data could optimize reverse logistics processes
of returns by providing more information on the product lifetime for
example (when did usage start). From a durability perspective, it would
also be beneficial to encourage users to extend their warranty by
streamlining the scanning process.




Image 4: Drills with following voltages (left to right): 3.6V, 12V, 18V.

2.1.4 Current return and discard model / logistics

In this section, an individual evaluation is conducted to assess the current processes and
communication approaches involved in returning products to Bosch and discarding them. The
evaluation includes an examination of the returns for repair, product exchange/retour, and end-of-
use (EOU) scenarios as presented on the Bosch website and aims to identify the current status quo
of returns and discards. Both the return and discard scenario are considered as the discard process
needs to be modified into a return process. This understanding of the existing practices serves as a
foundation for building upon current systems and collaborations in the development of the return
service proposed in this thesis.

Furthermore, the evaluation explores the usability of the current return options by analyzing the
clarity of information and ease of navigation. This assessment helps uncover opportunities for
enhancing the return experience. The following research questions guide this evaluation:

1. How are products currently returned to Bosch?
2. How are products currently discarded?

It is important to acknowledge that the evaluation is based on an analysis of how the information
is presented and its potential impact on the user experience and behavior. Assumptions and
speculations are made considering that the clarity and usability of the presented information can
influence users’ perception and their willingness to engage in the desired behavior. For instance,
unclear or difficult-to-navigate information might discourage users from proceeding with the
desired action.

Additionally, it should be noted that the evaluation was conducted by a single evaluator, which may
have limitations in capturing all points of improvement or barriers.




Crnling Formular

Returns for repair

This is a return executed by the consumer when
encountering a functional problem with their
tool. However, consumers are also advised to
use this option when wanting to return their
EOU product (see heading ‘returns for when the
product reaches its EOU’). Repairs can be done
within the warranty period or outside of the
warranty period.

Among the available return options, the option
to repair the product is prominently displayed on
the Bosch website under the label ‘Bosch Online-
Reparaturservice'. Through providing a step
plan (see Image 5) and showing the key points
of the service, the consumer gets informed on
what to do and the advantages of the service. A
video at the end of the webpage also explains
the consumer the step plan in a more visual
and detailed way. The consumer then needs to
fill in the repair form (see Image 6). This form is
presented in a less visual way with the packaging
requirements for the lithium-ion batteries shown
at the end. Here, the consumer can download a
document on how to package the lithium-ion
batteries. The information in this document is
also given in plain text and the consumer needs
to figure out which of the two labels they need to

Schnelle Werkzeugreparatur in Bosch Qualitat

Immer auf der sicheren Seite

Reparatursendung Reparatur Rucksendung

Jetzt Reparatur beauftragen

Image 5: Step plan (above) and video of steps (below).

get based on their return case.

The absence of a general overview for the
packaging requirements, the need for customers
to determine the appropriate label, and the
uneven distribution of text and visuals in the
repair form and dangerous goods document
may have a negative impact on the overall
customer experience. Although the different
return steps of the step plan (Image 5) could be
used, the previous points could still be enhanced
for the return solution developed in this thesis.
Apart from the EOU return service, improving
the customer experience for repair could also be
beneficial to achieve circular goals.

The return process itself happens through DHL
or GLS and the consumer can choose to either
schedule a pickup or deliver the package to a
designated DHL or GLS point. If within warranty,
the consumer needs to take a photo of their
receipt and upload it. Through email contact, the
consumer is kept up to date about the status of
the repair and when the repair will be delivered.
The communication approach, variety of return
options and carrier collaborations observed in
this return process could be utilized in the return
service proposed in this thesis.

3. Wihlen Sie die Versandart

Sie konnen Ihr defektes Gerat entweder von unserem Abholservice abholen lassen oder sich einen Paketschein fir die Abgabe
in einem Paketshop ausdrucken (kostenloser Versand und Riicktransport innerhalb Deutschlands). Der Versand und der
Riickiransport Ihres defekien Gerats kann nur mit dem gleichen Paketdienstleister erfolgen

Abholen lassen Selbst abgeben

Bitte wihlen Sie einen Paketdienstleister:

O DHL ® GLS

Nzy

80 em

= Max. Gewicht: 31,5 kg

= Max. Gesamimalie: das Gurtmalf} (1x langste Seite des
Pakets + 2x Breite + 2x Hohe) darf 360 cm nicht
uberschreiten

= Max. Gewicht: 40 kg

= Max GesamimaBe: das Gurtmaf (1x langsie Seite des
Pakels + 2x Breite + 2x Hohe) darf 300 cm nicht
berschreiten

Bitte senden Sie mir einen Paketschein per E-Mail zu

Wir senden einen Paketschein fiir Inre Sendung an die oben angegebene E-Mail-Adresse

Der Riickiransport Ihres reparierten Gerats erfolgt durch GLS Flex Delivery. Ihre Anschrift und E-Mail Adresse werden
hierzu an GLS dbermittelt.

Bitte beachten Sie die MaBe Ihrer Sendung. Es werden nur Sendungen mit einer maximalen Grofse von 200 x 60 X 80
cm und max. 40 kg im GLS Paketshop angenommen.

Bitte beachten Sie unsere > Versandhinweise fir Gerate mit Lithium-lonen Akkus.

&
=

Image 6: Step three of the repair form



Returns for product exchange/ retour

This is a return initiated by the consumer when
there is a dissatisfaction with the product. Here,
the consumer would like to exchange their
product for another one or have their money
back. The following return process can only be
initiated when the purchase was made on the
Bosch website. Consumers who have acquired
products from other sources are directed to
return them to the respective dealer.

The Bosch website places the option to initiate
product returns in a less prominent location
towards the end of the page (refer to Image 7),
andtheinstructionsforreturning are describedin
plain text without visual aids, potentially creating
a barrier or a less enjoyable customer experience.
Although the text provides information on
how to package hazardous goods, it does not
specify which hazardous goods label should be
used. After following the instructions provided,
customersare redirected to a DHL website where
they can request a DHL shipping label. On the
DHL website the consumer is given the option

to print the label themselves or let DHL print it
out by using a QR code. This redirection was not
present for ‘returns for repair’. With returns for
repair, the label was sent by mail to the consumer
without any direct interference of DHL.

Unlike the previous return option, the return for
product exchange can only be initiated through
DHL, which requires the customer to deliver
the package to a designated DHL point without
the option of a pickup service . Although the
solution gives less flexibility in terms of the pick-
up, the consumer is given a choice to use a QR
code or print the label themselves. Redirecting
the consumer through DHL could thereby
potentially be interesting for the consumer but
also for Bosch to reduce the company’s required
actions to provide the return service. Next to this,
return through retailer is also possible when the
product is purchased at the retailer. Exploring if
thisis also the case for EOU would be interesting
for this thesis.
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Image 7: Retour option on Bosch website.
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Returns for when the product reaches its EOU
(end of use)

The end-of-usage return option is intended
for products that have reached the end of
their usage. However, since it is presented
as a possibility within a FAQ list rather than
a dedicated return option, it was not initially
considered as a comprehensive “end of usage
return solution” at the outset of this thesis. The
subsequent section describes the return steps
for the end-of-usage return in detail.

On the Bosch website, a recycling service page
can be found. Here Bosch recommends users
to bring their tool back to public waste disposal
providers and mentions a collaboration with the
GRS Batteries Foundation for its battery return
system. There is also an option to return the
EQU tool by postal service; however, its visibility
is relatively low as it is mentioned as an answer
to a frequently asked question (FAQ) located at

the bottom of the page (see image 8). If the user
wishes to return their EOU device to Bosch, they
must complete the repair form and indicate in
the form’'s remarks that it is an EOU instance.
The manual doesn't promote this return option
either and discard is shortly addressed by
stating that ‘Power tools, rechargeable batteries,
accessories and packaging should be sorted for
environmental-friendly recycling!
Tomaketheend-of-use (EOU) return option more
complete and independent, it is important to
Mmake it more visible and reduce the prominence
of alternative methods. By creating a smooth
and straightforward process that doesn't involve
redirecting users to other return options, the
EQOU option can be a more comprehensive
and effective solution on its own. Next to this, it
would be interesting to clarify discard and return
possibilities in the manual where this thesis'
return service is mentioned.
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Far Fragen rund um die Anwendung

unser Kontaktformular.

MyBosch

Community ® ® o Q

BCICET a

fir unsere Bosch Werkzeuge zu finden.

unserer Produkte oder zum Reparatur- und

Ersatzteilservice.

@ +49 (0711) 400 40 480

Zum Kontaktformular >

Montag - Freitag:

Samstag

Handler finden >

8- 18h Uhr
08-16 Uhr

Fragen und Antworten zum Recycling

Ist die Entsorgung von Batterien und Akkus kostenlos?

Wie kann ich mein Altgerat kostenlos entsorgen?

Sende uns dein altes Gerat Uber unser Reparatur Online Formular ein und trage in das Bemerkungsfeld ein, dass dein Gerat recycelt werden soll.

®

C@EO®

Image 8: Questions and answers concerning Recycling showing the return option for EOU devices.

Maintenance service

Although not addressed separately, Bosch also
offers a maintenance option. Here, no price
indication is given. For further information
about the maintenance service, there is made

a reference to a service hotline. The return has
the same steps as the EOU return where the
consumer fills in the repair form and indicates in
the remark that the return is for maintenance.



Conclusion

After conducting an individual analysis of the current return processes implemented by Bosch, it was
found that cordless drills can currently be returned for three different purposes, each communicated
differently. Among these options, the repair option is the most prominent, uses the most visual aids
and offers the most flexibility with a pick-up option and two possible carriers to choose from. However,
the information for the return steps is not consolidated onto a single, easy-to-navigate page, which
may be inconvenient for the customer. The options to return drills for retour and EQOU (end of use)
are less visible, and the instructions are given in a less visual way. Next to this, the options are located
on aless prominent place on the website. This is mostly of importance for the EOU option, where the
current presentation is likely to affect the consumer’s adoption of the service.

Regarding the drill's disposal, the information provided by Bosch suggests that public waste disposal
providers are the primary means of discarding the bare tool and battery. As such, it is likely that
customers currently dispose of these components in public waste disposal sites. This, however,
should be checked during consumer research to be aware of the scenario that needs to be altered.
In summary, the examination of the current return and discard processes at Bosch has highlighted
the following opportunities and actionable steps:

N\ ! 4
-?' POTENTIAL OPPORTUNITIES

Providing visual aids for the various return steps on the website along
with instructions on packaging adaptations required for Lithium-ion
batteries could significantly enhance the customer experience during
the return process.

Promote the EOU return through the manual.

Showing the EOU return option on a more prominent place on the Bosch
website.

Exploring the potential of collaborating with GLS and DHL for developing
an EOU return service.

.. .Q ACTIONABLE STEPS

Given the current practice of accepting product retours in physical stores,
it would be valuable to examine the possibility of extending this option
for EOU returns.

I Investigate how consumers currently discard off their drill.

It is important to consider these opportunities to optimize the front-end logistical processes of the
return solution and improve the overall customer experience. Finally, while the pick-up option may
be convenient for customers, it may not be the most sustainable solution.



2.2 Sustainability

2.2.1 Introduction

The objective of this section is to explore how the final return service can align with the principles of
the circular economy.

To accomplish this, two key resources were consulted: the 9R framework, which provides guidance on
implementing circular economy practices, and the European Circular Economy Action Plan, which
outlines the government’s position on the circular economy and its implementation. Considering
the significant impact of European regulations on the strategy development of the Operational
Sustainability Unit (Bosch, 2023), examining these regulations was valuable in understanding Bosch's
objectives and aligning them with the circular goal of the returns. However, it is worth noting that
the most comprehensive understanding of Bosch's goals was achieved through direct discussions
with Bosch employees.

This section will provide a discussion of both the 9R frammework and the European Circular Economy
Action Plan, with a focus on identifying the aspects that can be incorporated into the return solution.

2.2.2 European Green Deal

One of the agenda points of the European Green Deal is the Circular Economy Action Plan that
aims to ‘provide longer lasting products that can be repaired, recycled and re-used’ (European
Commission, n.d.). The Circular Economy Action Plan aims to address the following points (European
Commission, 2020a; European Commission, 2020b):

Promote the design of products that are
environmentally friendly:

Here products that they are designed for energy
efficiency, durability, repairability, upgradability,
maintenance, reuse and recycling are considered
environmentally friendly.

Empower consumers:

The Commission seeks to give consumers access
to reliable information about the durability and
repairability of products, so that they can make
sustainable choices. Consumers would also have
the "Right to Repair,” entailing access to repair

Focus on sectors that use the most resources
and where the potential for circularity is high.
For the sectors that are relevant for this thesis,
the EU aims to launch the following actions.

Electronics and ICT:

1. ‘Circular Electronics Initiative: Improve
collection and treatment of waste batteries
and extend product lifetimes.

2. Regulatory framework for
sustainability of batteries.

boosting the

Packaging (European Commission, 2020c¢):

services, spare parts, and repair manuals. For ICT 1. Reduce the complexity of packaging
and electronics, the right would also encompass materials.
the option to upgrade services. 2. Reduce (over)packaging.

3. Ease the reuse and recyclability of packaging.

Next to this, the European Green Deal also introduced the concept of a Digital Product Passport
(DPP). This is a tool to provide consumers with more information about a product throughout
its entire life cycle. This standardized format collects and shares data about the product’s design,
materials, production, and more (see image 9). The DPP would be accessible through a digital data
carrier and would collect product information at each step of the value chain. For digital carrier
options, an assessment of the different possibilities had been made by the Boston Consulting Group
(see Appendix B). From this the QR code seemed the best option when also considering the cost of
implementation (Boston Consulting Group & World Business Council For Sustainable Development,
2023).



Link to battery passport

Proposed data topics!

Performance & durability parameters
(incl. min. avg. duration, exp. lifetime)

+  Durability and reliability @
« Ease of repair, maintenance, upgrading, re-use,
remanufacturing and refurbishment

* Ease and quality of recycling & | Level of recycling, recycling
« Avoidance of technical solutions detrimental to efficiencies & recovered materials
reuse, upgrading, repair, etc.
+ Use of substances @& Content & location of hazardous substances
= Consumption of energy, water &
other resources ® Consumption of (electric) energy

« Use or content of recycled materials @&

*  Weight and volume of the product and its | Information regarding
packaging (incl. product-to-packaging ratio) components & materials

* Incorporation of used components

+ Quantity, characteristics & availability of
consurmables needed for use & maintenance

= Environmental footprint along entire lifecycle

= Microplastic release

=  Emissions to air, water or soil Total carbon footprint & intensity
* Carbon footprint @ (kg & kg/kWh)
*  Amounts of waste generated incl. packaging

waste (and ease of re-use) & hazardous waste & Collection of waste batteries

+« (Conditions for use

Image 9. Relevant data topics for the DPP proposed by European Commission (Boston Consulting Group & World Business
Council For Sustainable Development, 2023).

From the Circular Economy Plan, it can be concluded that next to reuse, repair and recycling, product
retention strategies such as upgradability or maintenance will also be encouraged increasingly by
regulations. With the current status quo of “durable services” provided by Bosch which are return
services to repair, maintain or recycle the product, repair and returning the product EOU would be
the most feasible to implement short-term.

Next to this, the packaging of materials will also be tackled by EU regulations. Although this thesis
does not tackle packaging design, these future changes should be kept in mind.

Lastly, the DPP offers an interesting opportunity in terms of data collection. If the ease of re-use,
repair etc. would be assessed as suggested by the DPP, Bosch would also have a better cost estimate
of these processes, simplifying post-return decision making. On the other hand, would capturing
data related to product repair, maintenance etc. also help in determining the ease of refurbishment
through having more awareness of the product its state. To link data with a specific product, the
scanning feature provided by the Digital Product Passport (DPP) could serve as a means for this. The
European Commission also assessed different data carriers with the QR code resulting in the best
option based on its cost, ease and speed of implementation, data storage feature, durability and
user-friendliness. The NFC would also be an interesting data carrier due to its remained functionality
when scratches occur. However, ‘over 10 years' as a lifespan for the NFC tag might still not be enough
for drills.

2.2.3 9R Framework (Potting et al., 2017)

The 9R Framework is a framework that encompasses different circularity strategies. The higher-up
in the list, the more the primary function of the product is maintained, and the lesser (additional)
resources are used. Meaning that the strategy is more circular higher up in the list. This framework
suggests that repairability is an important circular economy strategy, with repair being positioned
before refurbishment, remanufacturing, repurposing, or recycling. To align with Bosch’'s mission to
be circular, the repairability of the drill would be an interesting option to promote upon requesting
the drill's return.
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2.2.4 Conclusion

By looking at the European Green Deal and its Circular Economy Action Plan, it could be concluded
that repairability will play a major role for companies in the upcoming years as the European
Commission aims to provide consumers with a ‘Right to repair’. Next to this, maintenance and
upgradability will also be important services that are likely going to be encouraged by the European
Commission. Therefore, encouraging and offering return options to repair, maintain or upgrade the
drill rather than returning the drill EOU would be an interesting avenue to explore. This, not only to
align the service with the European Commission but also Bosch's own circular objectives. With the
current status quo of the mentioned services, promoting repair or EOU return would e the most
feasible short-term.

To empower consumers and promote sustainable choices, the Commission aims to introduce
the Digital Product Passport (DPP), which would provide information on the product's materials,
production, repairability etc. Consumers would be able to scan the DPP to access this information
and make informed decisions. Furthermore, the DPP would also provide information on the ease of
refurbishment and remanufacturing processes (see Image 9), making it beneficial for Bosch to start
assessing and rating their products on these aspects. By doing so, reverse logistics decision-making
could be simplified by providing (more) predictable costs for refurbishing or remanufacturing the
different drill types. Obtaining data concerning the drill's condition when returning it for repair
and potentially maintenance could in turn offer valuable insights into its ease of refurbishment for
example. From the previous findings, having a way to collect data concerning the product's condition
through its lifecycle would be beneficial for the post-return decision-making of the products and
thereby also potentially cut costs of the product evaluation upon its arrival. Developing a centralized
return service that facilitates such data collection through the same data carrier could therefore



be very attractive for Bosch. From the analysis of the BSC (Boston Consulting Group), the QR code
seems the most promising data carrier out of its suggested options.

For the return solution to align with circular economy principles and the European Commission’s
objectives, the following opportunities can be concluded:

\'I

‘O' POTENTIAL OPPORTUNITIES

Assessing the drills’ ease of refurbishment and remanufacturing once
the return service is established can prepare for the necessary data
requirements of the Digital Product Passport (DPP) and simplify decision-
making for post-return processes by easing the cost estimation.

Obtain data of the time and condition of the product upon its

returns throughout its life cycle could help with assessing the ease of
refurbishment, parts harvesting etc.

Offering options to repair, maintain or upgrade the drill rather than

returning the drill.

The QR code can be explored as the data carrier and perhaps also as a
starting point to initiate a return.

2.3 Legal regulations

2.3.1 Introduction

Through conducting research on product return regulations and consulting the OSU and legal

advisers, additional regulations were identified beyond the scope of the European Green Deal. These
are first discussed in 2.3.2 The company’ followed up by the implications of the European Green Deal
on legal requirements. The latter can be read in 2.3.3 The European Green Deal's implication'.

2.3.2 The company

Based on conversations with the legal department, three key considerations were identified :

Legal ownership

According to legal regulations, the product
owner has the right to decide what to do with
their product. If the owner labels the product as
waste, Bosch is only allowed to dispose or recycle
it. However, if the productis not labeled as such or
the product is bought back based on its residual
value (therefore implying that the product is
not waste), other post-return processes are then
possible that enable a second life.

Packaging

As mentioned previously, clarification on
packaging was provided upon requesting a
return for repair through a clickable link. The
link then lead to a document where information
on hazardous goods labels was provided. The
consumer however still needed to determine
which hazardous good label was appropriate for
their return case. Clarifying these requirements
might affect the service in terms of providing



information tothe consumers but potentially also
the packaging itself if desired by the consumer.
By ensuring users have access to the correct
packaging requirements, the return process can
be streamlined and efficient, potentially affecting
the consumer experience positively.

Battery return labels vary based on the battery's
Watt-hours and whether the battery is returned
with the device or not. Given that all cordless
drills have a Watt-hour rating of <100Wh, there
are only two viable dangerous goods labels to
choose from. It is important to adhere to these
guidelines to ensure that the battery return
process is both safe and efficient (see image 11).
Next to this, the battery and device should always
be separated if possible, and the batteries must
be fully enclosed in inner packaging before being
placed in a sturdy and rigid outer packaging
(DHL, 2022; Bosch GmbH, n.d.).
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EOU returns

Under the provisions of the Electrical and
Electronic Equipment Act (Bundesministerium
der Justiz, nd), electronics distributors with a
sales area of 400 square meters or more are
required to accept electronics, not exceeding
25cm in any external dimension, upon the
consumer’s request. Among the cordless DIY
tools, only one drill exceeds the 25 cm length
limit, measuring 27cm. However, it is unlikely
that the difference of 2cm in length will be
strictly enforced or noticed during the return
process. Consequently, it is highly likely that
big retail stores will accept drill returns, making
this a straightforward option that does not
require significant intervention from Bosch.
Nevertheless, to ensure the separate collection
of these Bosch drills from the other collected
electronic waste in-store, an arrangement or
agreement should be established between
Bosch and the retailers.
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Image 11. :.Dangerous good label for batteries without device (Left) and with device (Right).

2.3.3 The European Green Deal’s implication on legal requirements

This section will shed light on the timeline of the circular economy regulations of the EU that were
outlined in the previous section.

The development of the Ecodesign for Sustainable Products Regulation (ESPR) aims to promote
the creation of more circular products by introducing minimum ecodesign and information
requirements for most types of physical products sold in the EU market (European Commission,
2022). Although specific regulations are yet to be established, their objectives have been defined
(see section 2.2.2). To attain the Commission's goal of reaching 132 million tons of oil equivalent in
primary energy savings by 2030 through the implementation of the sustainable products framework
(European Commission, 2022), timely clarification of these regulations is anticipated.

According to a report by the Boston Consulting Group and the World Business Council for Sustainable
Development, the first implementation of the Design for Product Lifetime Performance (DPP) will
target batteries and is expected to be implemented by 2026-2027. This report was published in 2023.
Lastly, the European Commission would like to ensure that ‘all packaging on the EU market is
reusable or recyclable in an economically viable way by 2030’ (European Commission, 2020c¢).



Prioritized industries based on CEAP
Possible to submit Electronics & ICT, batteries & vehicles, textiles,
opinion on proposalt plastics, construction & buildings*
- Regulatory drafting by product group
April22 = ———» i
First reading? :'“;‘efﬁ'“g] D o 2026/7 2027 2030
commenced in R SeaRing i ! i i
EU Coundil Addjtional 1 LR wiome Rt LEE et o " DPP mandatary on
ings? ' effact for initial industrial & electric textiles sold in EU
| ' product group(s) vehicle batteries
@ _@ ......... I
First reading & 20 °
(no deadline) %
March ‘22 TBD ———-»{ TBD &hzoztzozr &.zuzsfzoao
Adoption by First reading? in Conciliation Dry d;;‘: :tedtt:s?ew Drade::f:t;.;it:ew
European European Committee 8 &
Commission Farkiaant Delegated acts per product group likely to be developed separately (even within
industries), resulting in low alignment of acts and high complexity for companies

Image 12: .Timeline of the EU Digital Product Passport (Boston Consulting Group, 2023).
2.3.4 Conclusion

During the meetings with the OSU and legal advisers that | reached out to, it was concluded that
for the drill to not be considered as waste, Bosch would need to repurchase it at its residual value.
Additionally, the legal regulations were clarified regarding the packaging of batteries for the return
service. Lastly, Bosch could promote the EQU electronics return option among electronics retailers
with a sales area larger than 400 square meters, as they are obligated to accept electronics smaller
than 25cm. Once theeligible retailers are identified, Bosch can collaborate with them to facilitate this
return option. However, in case smaller retailers would be part of the return service, arrangements
would need to be made to accommodate the return there as well. In the case of in-store returns, it
would be crucial to establish an arrangement that ensures the separate collection of Bosch drills from
general electronics waste within the store. Based on the findings, the following design requirements
for the return service were identified:

//g| DESIGN REQUIREMENTS
=

4.

The return service should allow for the repurchase of the returned good
based on its residual value.

5.

The return service should provide adequate labels for the packaging
as outlined in ‘2.3.2 The company’ to comply with the legal regulations.

Looking at the timeline and objectives of the Ecodesign for Sustainable Products Regulation (ESPR),
it is expected that regulations will be clarified in the upcoming years. As the European Commission
is encouraging companies to clarify their products' value chains and collect data, including for
electronics and ICT, it would be advantageous for Bosch to take a proactive approach to these issues,

not only to comply with future legal regulations but also to make post-return decisions more easily
and achieve circular economy goals.



2.4 Conclusion

Upon examining the company's internal
goals regarding the return service, it has been
determined that the entire customer base must
be targeted, and the goal should be to bring
back as many EOU drills as possible to Bosch. For
the EOU return service its feasibility, it would be
interesting to build on current existing solutions
such as postal service and the returns done in
current stores. Because of this, these two avenues
will be explored in this thesis.

Through inspecting the current product and
the services provided, an interesting touchpoint
opportunity was identified: the Bosch app.
However, consumer research is needed to
determinethe app'sfamiliarity and usage among
customers. The current return services offered
by Bosch can be improved by implementing a
more centralized system that clearly showcases
the different return possibilities, and by providing
greater clarity on how the return process should
be handled by the user. The webpage showcasing
the return steps lacks direct information on
how to handle the (drill) batteries with the user
having to go to another webpage to access this
information. Next to this, not much visual cues
are given with the user having to read through
blocks of text to informm themselves on how to
handle the return. Additionally, carriers and their
option to drop-off or pick-up could be used for
the EOU returns.

Intermsof European Commissionregulations,itis

//g| DESIGN REQUIREMENTS
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important to note that they are heading towards
promoting more repairability, maintenance, and
upgradability, making it recommmended to offer
and promote such services alongside the return
of an EQOU drill. However, due to the current
state of the maintenance service offered and
the difficulty to upgrade the drills due to their
current design, repair would be the most feasible
option to also promote and offer through the
return service.

Additionally, itisimportant to consider the Digital
Product Passport as it would provide information
onthe product'sdurability in terms of repairability
and remanufacturing. Collecting data on the
value chain and the ease of repair for each drill
(category) would enable Bosch to take proactive
steps to meet the upcoming requirements.
Since the DPP will be accessible through a
digital data carrier, it could potentially be used
in combination with the nameplate on the drill
to make the latter more accessible. This could
increase tool registration at the start of usage
which would provide additional interesting data.
Lastly, to enable post-return processes such as
refurbishment and reuse, it would be necessary
for Bosch to buy back the cordless drills based on
their residual value.

The findings have been categorized into design
requirements, design suggestions, actionable
steps for during the project and suggested
actions for Bosch after the end of the project.

Design requirement 1 and 2 were combined into the following:

The return process should safeguard the product's condition and prevent
any degradation during the return journey. This necessitates the provision
of explicit return instructions, adequate packaging protection, and the
promotion of safe handling.

The return solution should be designed to appeal to the entire DIY customer
base to ensure economic viability.

The return process should facilitate the repurchase of returned goods based
on their residual value to support non-waste post-return processes.

The return service should provide adequate labels and multiple packages (if
necessary) as outlined in ‘2.3.2' The company’ to comply with the law.
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Provide easily accessible and concise information regarding packaging
requirements for return without relying on third-party involvement or
redirecting to other pages.

Enhance the clarity and intuitiveness of the return steps by incorporating
visual aids.

Provide needed labeling to users based on their type of return, eliminating
the need for them to search through text to identify the correct label.

Ensure the visibility and include the mention of the return service in relevant
touchpoints, such as the product manual and app.

Explore potential collaborations with established logistics partners, such as
DHL and GHLS, to enhance the efficiency and feasibility of the EOU (end-of-
use) return service.

Consider expanding the return service to include additional types of returns
using the same data carrier, enabling the collection of valuable usage data
and streamlining post-return processes.

.... ACTIONABLE STEPS - DURING PROJECT

Leveraging past participant research and recruitment strategies for DIY
consumers.

Investigate customer preferences: In-store vs. postal service returns.

Gather information from participants regarding their awareness and usage
of the Bosch app, including how they became aware of it and their frequency
of usage.

Investigate current disposal practices of Bosch customers for their drills,
identifying both positive and negative aspects of the current approach.

.‘. SUGGESTED ACTIONS - POST PROJECT
[

Comprehensive review of post-return possibilities: Economic and logistical
implications.

Assessing refurbishment and manufacturing ease for informed post-return
decisions and regulatory compliance.

Advancing circular goals and ease repairs orthrough improved maintenance
options and design for upgradability.

Streamline the tool registration process at the beginning of usage to facilitate
data collection and support informed decision-making for post-return
processes.
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3. Literature review

3.1 Behavioral models
3.2 Reverse logistics
3.3 Conclusion

During this literature review, different behavior models and their applicability to

the thesis topic, as well as research about product returns and ‘reverse logistics’ will

be discussed. The former will create a better understanding on how to increase the
consumer’s involvement (consumer bubble) and the latter concerning (reverse) logistics
(company bubble).

By looking at the different behavior models that have been proposed in the literature, we

can identify the key factors that influence (consumer) behavior. These models are based
on different theoretical frameworks, and each has its own strengths and weaknesses.
Through a critical evaluation of the models, we aim to identify the most suitable
behavior model for further ideation and concept evaluation in the context of this thesis.
In addition to behavior models, research on reverse logistics have been reviewed.

Through identifying research gaps and key findings, important factors to consider as
well as the direction of future research can be determined.

To achieve these objectives, we will begin by discussing the behavior models that have
been discussed in the sustainable consumer behavior course given by the Tu Delft and
different frameworks that have been found through research. We will then move on to a
discussion of research on reverse logistics. Finally, we will synthesize the key findings from
these different strands of research and discuss their implications for this project.




3.1 Behavioral models

For selecting the behavior models, the course Sustainable Consumer Behavior had been consulted.
Models aiming to trigger behavior change that suited the context of a product return were selected.
This resulted in two possible behavior models. Next to this, research concerning behavior change had
been consulted ranging from product retention strategies to design research for altering a current
divestment experience (Poppelaars, 2014). These will be discussed below concluding in a behavior
model and underlying theories/frameworks that best suit the further development of this thesis.

Fogg's Behavioral Model (Fogg, 2009)

This model is a quite general behavioral model
that identifies three influencing key factors
for behavior: motivation, ability, and triggers. It
states that for a behavior to occur, motivation,
ability and triggers must be present at the
same time. Triggers specifically should be given
when the behavior can be initiated or executed
(See Fig 9). When motivation and ability is high

> motivation
(if people want to do if)

}——>social acceptance

enough with the presence of triggers, the action
line is reached, and the person will act on the
behavior. By analyzing these factors, there can
be better understood why consumers choose to
return products or not. However, it is important
to note that the model does not consider habits
and other factors that could influence consumer
behavior.
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Figure 8 : Fogg's Behavioral model (figure made by me).
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Theory of Planned Behavior (Ajzen, 1991)

This model suggests that attitudes, subjective
norms, and perceived behavioral control all
influence behavior. Forexample,ifaconsumerhas
a positive attitude towards recycling, perceives
social pressure to recycle, and believes they have
the necessary resources and skills to recycle, they
are more likely to engage in recycling behaviors.
This model can be useful in understanding how
social influences and personal beliefs shape

Beliefs that the
behavior leads to certain

outcomes

Attitude to
target

Beliefs that others think the behavior

person should (not) perform
the behavior

Person’s motivation to
comply with these other

people

Subjective

consumer behavior towards returns. However,
the Theory of Planned Behavior does not fully
account for the intention-behavior gap and
the external factors that may impede actual
behavior even when intention is present. Next to
this, it considers personal beliefs and the beliefs
of others, which are less tangible components
for the design of a return service blueprint. For
these reasons, the model might not be the most
suitable for this thesis.

Influencing
factors

l

Behavioral Target

Norm

Factors that may hinder the
performance of the
behaviour

Perceived
control

Ease of difficulty of <l
performing the behaviour

intention behavior

Figure 10 : Theory of Planned Behaviour (figure made by me).

The Behavioural Problem Solution Matrix (Cash
et al., 2020)

The BPS Matrixis a behavioral change framework
constructed  through examining  existing
behavioral theories and models and the analysis
of 218 behavioral design interventions. The
framework considers two factors in identifying
solutions to a given problem: change demand
and behavioral constraint. Change demand
refers to the degree of change that is required
of the individual, while behavioral constraint
pertains to the level of difficulty associated with a
planned intervention. Depending on the degree
of change demand and behavioral constraint,
the problem can be assigned to one of the four
guadrants of the framework. For each quadrant,
the framework can provide tailored solutions to
promote behavior change.

Whenassigning Bosch'spositiononthequadrant,

both the change demand and behavioral
constraintare high. Thetopfivesolution principles
identified for this quadrant include providing
feedback to users, enhancing commitment
through motivation or guilt, providing guidance
on operational and psychological knowledge to
perform desired behavior, highlighting social
norms through examples, and presenting
information figuratively. What is interesting is
that according to this framework, triggers are
not very effective (see image 11).

When coupling it back to Fogg's behavioral
model, the offered solutions mainly focus on
enhancing the motivation and ability (see Image
12). Although this can provide a basis for further
ideation, further research needs to be conducted
on the actual motivational factors in the context
of a drill return. The same goes for the factors
that influence ability in this specific scenario.
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Figure 4. Solution data for each quadrant of the problem feature framework:
Change Demand (CD) verses Behavioural Constraint (BC).

Figure 11 Figure showing the solution data for each quadrant of the BPS Matrix (Cash et al, 2020).
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Conceptual model of divestment (Poppelaars,
2014)

The dissertation by Flora Poppelaars examines
various behavioral models, with the aim of
identifying a model that is suitable for both
access-based consumption and ownership-
based consumption, the latter in relation to the
divestment of mobile devices. However, most of
the selected behavioral models take an integral
view of the consumer journey and do not
provide detailed information on factors related
to divestment. Nevertheless, the study offers an
interesting conceptual framework of divestment,
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which includes design interventions to ensure a
smooth divestment process.

It should be noted that since the study focuses
on mobile phones, some design interventions,
such as those related to the relationship
between the user and the device, may not be as
applicable to the context of drills. Nonetheless,
the proposed framework outlines the different
divestment stages, which can be used during
consumer research to understand when design
interventions are necessary in the context of
cordless drills (see Figure 13),
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Figure 13 . Conceptual model of divestment and the position of the design principles (Poppelaars, 2014).



3.2 Reverse logistics

A review of literature using the keywords “reverse logistics,” “product returns,” and “end of life
return” was conducted on ScienceDirect. The majority of the studies examined the technical and
managerial aspects of returns, with little emphasis on the consumer perspective. The abstracts of
the studies were evaluated to assess their relevance to developing a return solution for a cordless drill.
Three papers were selected, and their findings are briefly discussed below. The studies underscore
the obstacles that arise in reverse logistics, such as managing the quantity, timing, and quality of

returned products.

A model for managing returns in a circular
economy context: A case study from the Indian
electronics industry (Choudhary et al., 2022)

Choudhary and colleagues (2022) proposed a
recovery-decision framework to manage product
returns within a circular economy context, which
is illustrated in the accompanying diagram (Fig
14). This framework can assist in recognizing
the critical factors that influence the recovery
strategy of the product post-return. Nevertheless,
the significance of each factor may vary based on
the industry type and other relevant factors. The
framework identifies six key factors that affect
the recovery process:

Product recovery value: the residual value
retained by the product when it enters the
recovery system.

Marginal value of time: The rate of loss in the
value of product returns from the instant
they are returned until the recovery process
iscomplete.

Processed quality: the quality of the
reprocessed returns after their value has been
recovered through various recovery options.
Novel resources requisite: the amount of
virgin resources expected to be consumed
during the reprocessing of returned product.
Environmental aspect: the consequences
of the recovery options in terms of their
ecological effect.

Market scenario: Demand for the secondary
products reprocessed through different
recovery options. This criterion considers
customer’s willing-ness to purchase the
secondary product and profit.

Product recovery value is a relevant factor to take into consideration for the development of a return
solution. Knowledge of the quality of returned goods can accelerate decision-making and reduce
the marginal value of time. Therefore, monitoring product quality or allowing consumers to assess
it could facilitate post-return processes. However, the study does not address the social impact of
recovery strategies or risk considerations in recovery decision-making, which should be considered
when evaluating its validity.

Product Recovery Value
Marginal Value of Time

Reprocessed Quality
Novel Resource Requisite

Environmental Impact

Market Scenario

RECOVERY

Cannibalization

DECISION

MAKING

Figure 14 Recovery decision-maRing framework (Choudhary et al., 2022)



Barriers to product returns and recovery
management in a developing country:
investigation using multiple methods

(Shaharudin et al., 2015)

The paper conducts a review of 38 articles to
identify barriers to product returns and recovery
management, which are subsequently classified
into internal and external categories. Since the

I) Internal barriers

identified barriers are from articles related to
product returns and recovery management, the
identified barriers could be applicable to other
contexts as well. From the list of 23 identified
barriers, relevant barriersthat could be addressed
or need to be addressed for the development of
a return solution were grouped together and
presented in the following image.

(14Risk (RI): This is due to the risk of losing market share as green practices affect a firm's
image. For example, customers may perceive that a firm's products are of lower

quality or standards if it reuses recovered parts (Kumar and Malegeant, 2006).

(15)nfrastructure (IF): The absence of infrastructure to support the development of green

practices, such as the lack of space and equipment adds to this barrier (Thiruchelvam

etal., 2003).

I1) External barriers

(3) Regulations (RG): These barriers are due to unclear government regulations and
policies, which make it difficult for firms to decide on appropriate strategies (Liu,

2012).

(5) Uncertainty of returned products (UP): This impediment in the green practices of

reverse logistics includes the uncertainty in the product recovery and replacement

process, such as quantity, timing, and quality of returns. It also includes uncertainty in

the collection process of used products and packaging (Jayaraman and Luo, 2007).

Figure 15 .Group of selected barriers (Shaharudin et al, 2015).

For the back-end of the solution, lack of proper
infrastructure (see “Internal barriers” no. (15))
could be a challenge as well as the uncertainty
of returned products (see “External barriers” no.
(5)). This encomypasses their quantity, timing of
arrival, their quality, the collection processes and
packaging as mentioned in Fig 15. Regulations
(3) and risk (14) also play an important role for the
acceptance of the return solution. As mentioned
in section 2.3, European regulations are currently
expected to be defined in the near future but
general guidelines have already been given.
Through meetings with the legal department

of Bosch, certain regulatory requirements were
defined that complicated post-return options
forming an external barrier as mentioned in (3).
Following up with these regulations (both on a
national and European level) would not only be
necessary to ensure compliance with the law but
could potentially also simplify the (post-)jreturn
service. Additionally, it is important to assess
consumer perception and their willingness to
purchase refurbished products or products that
contain salvaged parts as mentioned in (14). This
topic was also discussed in a previous paper by
Choudhary et al. (2022).



Reverse logistics: Understanding end-of-life
product management (Wilson & Goffnett, 2021)

This article outlines different decision categories
required in reverse logistics at the strategic,
tactical, and operational levels (see Figure 16).
Mostly the collection phase is of interest for this

of products received’, which can impact
warehousing and related tasks, consistent with
Choudhary et al's (2022) findings. Furthermore,
the article highlights the potential benefits of
using artificial intelligence to forecast product
return volumes, sort mixed materials, and
evaluate product conditions.

thesis, the article also highlights the ‘variability

RL strategic management
Cost benefit analysis/ROI
Secondary market forecasting
Environmental regulations
Performance metrics/stakeholder
expectations
Firm resources

N

Product/packaging design Outsourcing RL tasks
* Materials selection + Determining which activities
« Design for X to outsource

Life cycle analysis (LCA) + Deciding which 3PL to partner

TACTICAL ‘
Modular design with /

Collection ‘Warehousing Reprocessing

+ Gatekeeping s Inspection * Reuse

« Transportation/routing « Sorting + Repair/Remanufacturing

« Location of collection points * Inventory + Recycling ‘ OPERATIONAL
and centers management/storage « Disposal

Figure 16 : Common decision categories in reverse logistics (Wilson & Goffnett, 2021)

3.3 Conclusion

Different behavioral models were explored through existing research, of which the theory of
Planned Behavior and Fogg Behavioral Model were discussed in the literature review. Through Flora
Poppelaar's dissertation (Poppelaars, 2014) and the article by Cash et al. (2020) concerning the BPC
matrix, interesting frameworks regarding the divestment process and behavioral change in a design
context were found.

While the Theory of Planned Behavior examines the attitudes, beliefs, and social norms that shape
behavior alintention, the Fogg Behavior Model focuses on identifying the factors that drive behavior
change. The latter has more tangible components that can be influenced more easily through a
service blueprint. Based on this review, the Fogg model offers a promising framework for designing
solutions to encourage divestment and returns of cordless drills.

To complement the Fogg model, the BPS matrix can offer insight into possible solutions. When
positioning the return solution for cordless drills on the matrix, solutions focusing on shame or



pleasure together with social pressure and guiding the user were suggested. However, these possible
solutions would still need to be validated through consumer research. During consumer research,
barriers that inhibit a feeling of ability and possible incentives as motivators should be explored. To
overcome the limitation of the absence of habits in the Fogg model, the reason behind the behavior
should be specifically asked about to take this constraint into account.

Flora Poppelaars' dissertation presents a divestment framework accompanied by design guidelines
and influential factorsfor divestment. By examining the various divestment stagesthrough consumer
research, we can gain a better understanding of how to implement the design guidelines effectively.
Additionally, exploring users’ decision-making process when selecting a specific divestment option
can provide valuable insights into their needs related to drill divestment. This approach allows us to
identify the relevant influential factors that should be taken into consideration.

Regarding reverse logistics research, not much has been published about the user side. However,
studies suggest that reversed logistical processes may encounter obstacles such as uncertainty
regarding the quantity, timing of arrival, and quality of returned products (Shaharudin et al,, 2015). As
noted by Choudhary et al. (2022), these factors are also critical considerations in the decision-making
process related to product recovery. Therefore, exploring solutions that address these challenges in
reverse logistics would be beneficial to mitigate the negative impact of these roadblocks. This could
be done through letting the consumer assess the product quality pre-return and/or, as suggested
by literature, using artificial intelligence to forecast product return volumes and evaluate product
conditions (Wilson & Goffnett, 2021). To accurately forecast product returns, it would however be
essential to gather data regarding the initiation of product usage and/or the product's condition.

Since the degree of circularity achievable in the post-return process is heavily reliant on the quality of
the returned product (Choudhary et al,, 2022), it is imperative to preserve the quality of the returned
goods by handling them in the safest possible manner as was suggested in the previous chapter.
Lastly, it is crucial to further investigate the consumer’s role in a return service given the limited
research in this area. This results in the following key points:

\'I

_o_ DESIGN SUGGESTIONS

Implementing a data collection system to gather information about the drill's
condition over its lifetime and/or before return (“product recovery value” of
Choudhary et Al. (2022)). This could be achieved in the following ways:

1. Allowing consumers to monitor the product quality before the drill's return
and/or during its use.

2. Collect usage data by capturing the initiation of drill usage and assessing its
condition upon the drill's returns (repair, maintenance etc.).
Incorporating a smart drill design that enables automatic data collection on its
condition throughout its lifetime and/or informs users on issues. However, this
is not an idea that would be compatible with the current drill design and the
durability of such a smart system would also need to be assessed

By adopting data collection measures, post-return decision-making can be
streamlined and potentially be automated based on the collected data concerning
the drill's condition. Additionally, automating the decision making and drill
evaluation has the potential to reduce the costs associated with post-return
processes.

Use Al to forecast product return volumes, sort mixed materials and evaluate
the product’s condition (Wilson & Goffnett, 2021).
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.‘. ACTIONABLE STEPS - DURING PROJECT
[

I Conduct consumer interviews to determine the position of consumers on the
motivation-ability graph, as proposed by Fogg (2009).

Conduct consumer interviews to explore their experiences and decision-
making process related to the divestment stages. This will provide insights

into consumer needs and preferences, guiding the implementation of
Poppelaar’s design interventions.

Investigate current disposal practices of Bosch customers for their drills,
identifying both positive and negative aspects of the current approach.

.‘. SUGGESTED ACTIONS - POST PROJECT
[

Assess other factors that are important for post-return processes:

1. Processed quality: What level of drill quality can be attained considering
various drill condition scenarios?

2. Novel resources requisite: How many virgin/recycled materials should be
integrated? Also: What would be the cost to bring the drill to such a processed
quality?

3. Environmental aspect: How environmentally friendly are these post-return
processes?

4. Market scenario: What would be the consumer's acceptance towards

refurbished products (brand perception/ how much would they be willing to
pay for a refurbished product etc))

Lastly, marginal value of time is not of importance in the current context of drill
returns.

I Infrastructure: assess possible post-return infrastructures and its costs.

I Following up with regulations on both a national and European level.
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4. First ideation

4.1 Method
4.2 Brainstorming results
4.3 Preliminary ideas

4.4 Evaluation
4.5 Conclusion

Several brainstorming sessions were conducted to facilitate the initial ideation phase.
The initial session involved a Bosch employee, followed by an individual session as well
as one involving a group of Tu Delft students. As a result of these brainstorming sessions,

various conceptual ideas emerged, which will be subsequently presented and subjected
to evaluation.




4.1 Method

Using mainly the Fogg's behavioral model,
information regarding the different customer
segments of the DIY tools was used as a starting
point for ideating about the consumer's possible
motivators, triggers, and barriers towards returns.
The characteristics of these market segments is
not disclosed for NDA reasons.

Later, two collective brainstorm sessions were
conducted. The first one being with a Bosch
employee and a later one with four design
students. During these brainstorm sessions,
the Fogg's behavioral model and the different
(slightly altered) target groups were used as
inspiration. Participants brainstormed about
motivators and factors influencing the target
groups' ability. Triggers were not specifically
focused on since they either enhance ability
(facilitators) or motivation (sparks) or are used
as a reminder (signals) and then greatly depend
on user touchpoints. By using ‘rolestorming’ and
‘bad idea brainstorm’ as brainstorm methods,

Image 13: Collective brainstorm session.

creative outcomes were encouraged. Bad idea
brainstorm allows participants to break the ice
by encouraging ‘stupid ideas'. As a second part of
the brainstorm, these ideas are altered and made
into ‘good ones’ (Ruijter, 2021). Rolestorming
is a brainstorm technique that allows for a
playful idea generation. By playing a character,
innovative ideas get the chance to surface while
keeping the brainstorm fun and low-key (Rudy,
2027).

Similar ideas from the individual and collective
brainstorm sessions were grouped into the
following categories:

In-store experience

Gamification

Sustainability program
The three ideas were assessed on the ease
of execution (with Bosch behavioral model
and the brainstorming as basis) and the
previously identified design opportunities and
requirements.

B Wbt cwedd £ (ot of parsves], i n e s 10 B

(i) ed 1i
- i

Image 14: : The collective brainstorm results (see appendix C for full view).
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4.2 Brainstorming results

Based on the individual and collective brainstorm, the following motivators, capability factors, and
triggers could be determined.

4.2.1 Motivation cluster

Possible motivators were clustered according to the three groups presented by Fogg (2009):
pleasure/ pain, hope/fear and acceptance/ rejection. Out of these, three ideas were generated.
These are presented by the three different colors. While gamification focuses on a fun experience
by gamifying the return, the in-store experience focuses on a more professional setting where the
customer can get advice and buy a new drill. Lastly, the sustainability program focuses on a reward
system where there is an emphasis on contributing to a sustainable goal.

1. Gamification
2. In-store experience
3. Sustainability program
PLEASURE/ PAIN

Monetary reward Fun experience

Bosch-specific rewards

Statiegeld + 50eu
-> Pay for manufacturing
process - not materials

Make return as an
achievement/ challenge

Location of return specific
reward (special colouring)

Upgraded drill

Limited edition

Extra money if you separate
materials yourself

Easy experience

Colour options

Professional reward

Novelty factor

Value that can be exchanged

: Aesthetical/ cool experience Gradual reward
for company 'rights’

If disassemble,
get tier 1. If clean
tool, get to tier 2.
Do nothing tier 0.

Chic/ attention giving
return experience

Multi-company
initiative

Social/ cool return spot

Company/ country rewards
for sustainability

Return is in public view
(aesthetic)

HOPE/ FEAR ACCEPTANCE/ REJECTION

Comply with the law

Feel part of a bigger ecosystem Anpealt Pridel ctatiis
thorit
See impact oy

Mobile donation van:
+ hero aspect
« community

Part of a bigger ecosystem.
Contributes to recycling

More directly involved -
considered as volunteering

Instagrammable process of return

Can brag about it

Like blood donation system.
Get a text when blood is used

Gets a Bosch badge:
Bosch hero!

Sponsor a polar bear

| returned the Bosch drill

Fig 17: Motivation clusters



4.2.2 Capability cluster

The brainstorm results concerning capability were divided over the ‘six factors of simplicity’ from
Fogg's behavioral model (2009): brain cycles, physical effort, time, social deviance, non-routine, and
money. From this, there could be concluded that mostly factors related to the amount of brain
cycles, the physical effort and time needed for the return, were generated. However, all six factors are
valid for creating a return experience where the consumer feels capable. One factor that cannot be
altered however, is the fact that returning a drill is not a routine behavior.

BRAIN CYCLES

Social effort Difficulty level of
return

Having to talk to
someone

Too much human
contact

Complicated
return process

Effort

Unclear communication

Pitched in a way it can
be understood

Structured/ clear process

Art / NFC's as visual
representations of
returns, outcomes etc.

PHYSICAL EFFORT

Option for returns (ex:
dropbox or center)

TIME

Too stressful/ long
return process

SOCIAL DEVIANCE
NON-ROUTINE

MONEY

Fig 18: Capability clusters

This results in the following points that were used  Flexibility (time, physical effort)

to evaluate the generated ideas.

Brain cycles
- Consumers might not enjoy social effort
paired with having to do a return.

There should be a variety of return possibilities
to offer the consumer more flexibility in terms
of physical effort, time and resources needed
for the return.

The return should be the least complicated Lastly, there could be stated that:
possible and require the least effort possible.  Social deviance

The return should be communicated in a
structured way, potentially with visuals. This is
also in accordance with one of the suggested
solution principles of the BPC matrix (present
information figuratively).

The return should not require socially deviant
behavior. This can also mean that by showing
exemplary behavior, consumers can be
motivated to return the drill. (acceptance/
rejection group from Fogg's behavioral
model).

Physical effort Money

The return requires little physical effort.

Time
The return should take the least amount of
time possible.

The return should not require any payment.
In contrast, monetary rewards could be used
as a motivator as well.



4.2.3 Triggers

As mentioned previously, triggers can either enhance ability or motivation or can be used as
reminders. Fogg states that when motivation is high but ability low, triggers facilitating the behavior
should be used. For this, Fogg gives examples as ‘saying something can be done in “one click” or
offering an option to upload you address book on social networking sites’. When motivation is low
but ability high, triggers with a motivational element should be used. This can for example be a text
that highlights the social acceptance of participating in a specific behavior or a video concerning the
positive/ hopeful outcomes for the planet when having a climate positive attitude. When both ability
and motivation is high, reminders should be used (Fogg, 2009).

During the customer interviews, customers will be guided through the standard return steps
for both postal service and in-store returns. Additionally, guidance will be provided for the three
different return ideas that have been generated and feedback on the concept ideas will be asked
from them. This process aims to understand customers’ motivation and ability levels for the various
return options and overall return steps and thereby find adequate triggers. Lastly, particpants will be
questioned about the entire consumption cycle to identify touchpoints for the triggers.

4.3 Preliminary ideas

Through connecting different motivational factors (see Fig 17), three different ideas were created
that are discussed followingly. Here, possible ways to motivate the consumer were solely considered.
Possible triggers to inform or remind the consumer of the return service were not considered since
these would be identified during consumer research (chapter 5). These three ideas centered around
possible motivators were assessed by the customer during the customer interviews to identify
customer needs and wants.

In-store experience

For this return experience, the @ Tramspon

. C t
consumer would mostly be motivated @00 cfc’,';z‘;[f';;%%e.fgzuhaus
by the professional environment where o o ehe oo
they can also get inspiration for new DIY O store % :’:ll)\:g:lgptsﬁ"
. . . i 1]
ideas and get advice. Upon returning —\
the drill, customers can look at the new ‘ﬁﬁ' }3 o il
models, ask Bosch professionals about :
their technical specifications and test @ Return X DY nspiration

In case drill needs to be ' :
the showroom models out. V\/herj the (D lacardod; particioart g advice
customer encountered a functional can drop drill in
. . . . translucent box Eeel physical
problem with their drill, advice can also phy
properties

be given on its repairability based on the
problem description and initial look at
thedrill. Thisreturn experience would be
intheform ofastallatthe “baumartkten”
currently selling Bosch drills (such as
OBIl). Here, house decoration ideas E—Q
would also be showcased, and a DIY 10 choun

connoisseur would be available to give E& x|
DIY tips and tops. =

v

Fig 19: In-store experience



Gamification

Through the utilization of a QR code affixed to
the drill, customers are presented with a choice
among three distinct return options: the creative
return option, which carries a familial tone and
allows a creative outlet for the customers; the
easy return option, wherein consumers abstain

@ Scan QR code on drill

@ Choose between
return options

from participating in gamification; and the
challenge option, where consumers engage in
a problem-solving activity to facilitate the return
process. The solution allows the customer to
choose between getting the drill picked up or
bringing the drill themselves to a postal point
(see figure below).

Feeling creative

&t
&

E Up for a challenge

Feeling lazy

v
@ Feeling creative = Feeling lazy E Up for a challenge
@ Bosch sends o Drill pick up by

decoration tools

Beautify box with
@] kids

° &)

N Bosch employee

Box is sent with
clear instructions

Bosch sends box
% with foam puzzle
pieces

Solve the puzzle
so that it fits
around the drill

Decorated boxes o Boed ItE-biI:(ek
[=] are puton Bosch gq:l'lnes L Make the
website/ instagram s Q return!

v

Fig 20: Gamification.

boschdiyandgarden & m Message & =

T6posts 353K followers 335 following
Bosch DIY and Garden

Welcome 1o the official Basch DIY & Garden page £ shoofinspo Sgardelifl shar e
#diy sboschiools

Imprint & Drata Privacy: hitps://bitly/2TWshnd

®C 0

Interior Wi DIV

©

DY wirh Kids

| POSTS

Image 15: Feeling creative concept idea:
the winning box is placed on instagram.

Image 16: Up for a challenge.




Sustainability program

With this concept idea, the customer gets their
newly purchased drill, finds a notice in the
package that explains the sustainability program
and prompts customers to register by making a
Bosch account or activating the sustainability
program for that tool.

The program then allows Bosch to track the
consumers’ usage behaviour in terms of repair of
thedrill, maintenance of the drill etc. If consumers
actively participate on the Bosch forum, repair
their products through the website, and return

@ Create a Bosch account
on the Bosch website/
app.

L]

€)Based on how sustainable
your behavior is, you get
rewards accordingly.

R‘U‘

end-of-use products, they can achieve a higher
sustainability level. This higher level unlocks
more rewards, as shown in the figure below.
This way data can be obtained about the drill
and customer’s usage behaviour. Next to this,
sustainability gets encouraged and lbecomes a
centralaspect of the customer'sdrill use. Through
the program, the EOU return option can also
be promoted. When the customers decides to
return their drill EOU, they have to do it through
postal service.

@ Account tracks your
usage behavior during the
lifespan of your drill

®

4.4 Evaluation

4.4.1 Assessment criteria

Fig 21: Sustainability program.

Like a Bosch you:
y
- +  Contribute to the Bosch
Like a go-getter (sustainability) community
. *  Retum your EOL products
back to Bosch
_ Oq the wafy to R
shine you: in line for new + Repair your Bosch DIY
actions products
* Tried our +  Repair your Bosch 1400 points +  Give us feedback on what
sustainability products we can do better
survey
« Are aclive on the
* R Ir r -
pomts 5322,‘, ::)uduas Bosch forum ﬂ Access to limited colors
Yearly . Most reduction
Free
D o shomort e g

certain Bosch events

The various idea directions are evaluated based on the established design requirements and design
suggestions obtained from the 'factors of influence' and 'literature research' chapters. Additionally,
Fogg's 'six factors of simplicity' framework is employed as a foundation for defining the assessment
criteria. The brainstorming outcomes (concerning ability) are also taken into consideration for this.
As a result, the following criteria have been derived:
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CRITERIA FROM THE DESIGN SUGGESTIONS AND REQUIREMENTS

General criteria:

1. The return service is durable (resource consumption, transport).

2. Thereturn service allows for a safe return where the product’s residual value can
be maintained (packaging/ handling/ depositing).

Legal regulations:
3. The return solution integrates the repurchase of the returned goods based on
their residual value easily.

European green deal and reverse logistics research (uncertainty of quantity, quality

and arrival time):

4. The return solution collects data concerning the product’s condition before its
return or during the product’s lifetime.

9R framework:
5. Thereturn promotes or could integrate the promotion of other circular initiatives
such as repair and maintenance.

Flora Poppelaars ' dissertation

Relevant design principles for the assessment of the concept ideas were selected

and can be read next:

6. The return solution sparks a thoughtful divestment process at the start of the
divestment decision process.

7. The return solution holds users by the hand to say goodbye.
Flora Poppelaar taps into this design principle by saying that “The divestment
experience should be intuitively guided in a supportive, simple, effortless and
seamless manner”. This is quite similar to Fogg's six factors of simplicity (brain cycles,
time, social deviance, non-routine, money, physical effort).

8. The return solution ensures that users act upon their divestment decision by
leaving as little time as possible between the divestment decision and action.

9. The return solution is an integral part of the consumption cycle.

10. The return solution allows for autonomy (control, self-expression) while also
making use of existing communities.

CRITERIA FROM THE ABILITY ASPECT - FOGG BEHAVIORAL MODEL

Fogg's six factors of simplicity (only 5 of them can be influenced):

1. Thereturnsolutionrequires as little brain cycles as possible from the participants.
(Brainstorm: Not complicated and steps don’t require much effort.)

The return solution requires as little time as possible.

The return doesn’t require socially deviant behaviour.

The return doesn’t require financial resources.

The return requires little physical effort.

LENIUEN

Brainstorm results

1. Thereturn solution should provide flexibility in the extent of required socializing.

2. The return solution offers flexibility in terms of return options.

3. The return solution is provided in a simple and structured way with the help of
visual aids.




4.4.2 Assessing the concept ideas

Assessment of the design suggestions and requirements

For the assessment of the design suggestions and requirements,
the following Harris profile has been constructed. For more
information on the assessment, please refer to appendix D. Since
certain elements are not yet included in the concept ideas but have
the potential to be included, a scale going from “currently part of
the solution” to “very hard to integrate” has been chosen.

IN-STORE EXPERIENCE GAMIFICATION

- - + ++ - - L ++

Durable (resource
consumption, transport)

Maintains product’s
residual value

Repurchases returned
goods based on residual
value

Collects data concerning
the product’s condition.
This can either be during the
product’s usage or before its
return to Bosch

Promotes other circular
initiatives too.
(maintenance, repair,...)

Sparks a thoughtful
divestment process at the
divestment decision
process

Holds users by the hand to
say goodbye

Leaves as little time as
possible between the
divestment decision and
action.

Is an integral part of the
consumption cycle.

Allows for autonomy
(control, self-expression)
while also making use of

existing communities

Fig 22: Harris profile design suggestions and requirements..

Assessment of the ability aspect

For assessing the ease (/ability) of the solution, the six factors of
simplicity from Fogg's behavioral model and the outcomes of
the brainstorm were included. One assessment criterium was
however left out, this being: ‘the return solution is provided in a
simple and structured way with the help of visual aids'. This was
not part of the assessment as it can be integrated in every concept
idea. Since ability is less easy to change significantly in pre-defined
scenarios such as an in-store return or a postal service return, a
range from very accurate to totally not accurate has been used for
this assessment. For more information on the assessment, please
refer to appendix D.

++

Currently part of the solution
Can easily be integrated
Difficult to integrate

Very hard to integrate

SUSTAINABILITY PROGRAM

+ ++

Very accurate
Accurate
Not accurate

Totally not accurate



IN-STORE EXPERIENCE

+ +

Requires as little brain
cycles as possible

Requires as little time as
possible

Doesn’t require socially
deviant behaviour

Doesn't require financial
resources

Requires little physical
effort

Provides flexibility in the
extent of required
socializing
Flexibility in return
options

GAMIFICATION SUSTAINABILITY PROGRAM

* o - - + ++

Fig 23: Harris profile ability aspect.

4.5 Conclusion

From the Harris profiles there can be concluded
that the sustainability program and the
gamification concept answer the design
requirements and suggestions the best. The
sustainability program integrates the collection
of data and other sustainable initiatives well
and the gamification concept has the potential
to do so through the QR code. Next to this,
both concepts can be an integral part of the
consumption cycle, also integrating aspects such
as repair, maintenance etc. This would make the
usage of the QR code or website throughout
consumption a more repeated step, lowering
the change demand and therefore easing the
action for customers (Cash et al,, 2020). Through
using this QR code or website, customers can be
reminded of the EQU return.

When looking how the different concept ideas
score on ‘ability’, gamification scores the highest
due to its flexibility in return options. This is
mainly due to the fact that the customer does
not need to provide the packaging and doesn't
need to displace themselves thanks to the pick-
up option.

Overall, there can be concluded that the
gamification concept comes out strongest when
looking both at the design requirements and
suggestions and the factors influencing ability.
Some aspects such as the flexibility of the return
solutions can however still be improved.

In the next chapter, there will be looked at the
motivation of the customer concerning these
three return formulas.
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5. Customer research

5.1 Interview questions

5.2 Method

5.3 Results and implications
5.4 Conclusion

5.5 Limitations

Limited research exists on reverse logistics from the customer’s perspective, specifically
regarding cordless drills. Understanding the context of cordless drills is crucial as it
affects reasons for disposal and potential incentives for returns. This thesis focuses on
motivating customers to return their EOU cordless drills to Bosch, emphasizing the
customer experience. Interviews with Bosch customers covered usage context, return
experiences, drill discard process since this is the situation that needs to be altered, and
assessment of previous conceptual ideas. These insights identified touchpoints, return
pain points, and customer preferences, informing the conclusion’s reflection on past
research.




5.1 Interview questions

Context of use
Who uses the drill? (Possible incentive)
Whoisresponsible forthe drill? (Target group)
For what purpose is the drill used? (Possible
incentive)
Where does the customer draw its DIY ideas
from? (Touchpoint opportunity)

The customer’s past return experience

Inthis part ofthe interview, customerswere asked
about their past return experience while drawing
inspiration from Fogg's behavioral model. By
asking the participants about their best and
worst return experiences, possible hassles, the
ease of return and possible motivators, were
addressed.

What hassles has the customer experienced
in the past while doing a return?
Whatenjoyable experiences hasthe customer
experienced in the past while doing a return?
How did the customer find out in those
cases how they needed to make a return?
(Touchpoint opportunity)

How does the participant feel about the
different steps for doing a product return to
Bosch?

The customer’s discard process of a cordless
drill

Using the different divestment stages provided
by Poppelaars’ dissertation (2014) and the
psychological process of product replacement

5.2 Method

5.2.1 Participants

(van den Berge et al, 2021), the following points
were clarified. The divestment stage to which the
guestion is referring, is put in between brackets.

When and why did the customer throw out a
drill? (Dilemmma recognition and motivation)

Did the customer research different
divestment options? (Search divestment
options)

Why did the customer choose this option of
discard? (Divestment option evaluation)
Were there enjoyable or annoying parts
during the discard process? (Final act of
disposition)

Did the customer buy a new drill before,
during or after they discarded their old ong?
How was the process regarding the purchase
of a new drill?

The customer’'s wants and needs regarding
returns
What does the customer like about solution
one? What else would they enjoy?
What experience does the customer value in
regard to buying a new drill and disposing of
their old one? (solution two)
What rewards does the customer like from
solution three? What rewards would the
customer like that are currently not offered in
solution three?

After discussion with Bosch, there had been decided to do the participant recruitment for the
interviews with an agency named ‘TestingTime'. For this, a screener was made. Ascreener is a tool that
allows TestingTime to find the adequate participants for the research. For this thesis, the following

criteria were chosen for participant recruitment:

Aged 18-75

No information was given about the target
group’'sage, hencel18-75seemed a representative
age group for drill returns.

Living in Germany

Based on conversations with Bosch, Bosch
indicated wanting to focus on the German
market for the drill returns hence participants
located in Germany were chosen.

English-speaking
The participants needed to be able to speak
English since | couldn't speak German.

Current Bosch drill user

Since current drill usage was also questioned,
participants who currently use a Bosch drill were
selected. Reason for this was so they had a vivid
memory of their drill usage.



Disposed of a drill in the last 5 years

Since drill discard is the scenario that needs to be
altered, focus was put on retrieving participants
who had discarded of a drill in the past 5 years.
This timeframe was chosen to strike a balance
between ensuring participants could recall their
drill discarding experience and avoiding overly

Fits into Bosch Home&Garden market
segments:

To represent the entire target group that could
be doing the drill returns, three participants were
chosen from each market segment of the Bosch
Home&Garden line (CGreenTools). As a basis for
the screener, the available research from Bosch

strict criteria. regarding the different customer segments was

used. This resulted in 9 participants in total.

These were reformulated so that they would fit a screener test format in accordance to TestingTime's
‘'screener guide’ (TestingTime — part of the Norstat Group, n.d.). The full screener can be found in
Appendix E.

Out of the nine participants, three were selected to answer an additional screener question along
with the standard set of questions. The purpose of this extra question was to ensure that these
participants had firsthand experience with returning items to Bosch, rather than just being guided
through the steps as part of the interview process. The aim was to gain insights into the practical
aspects of returning items and to capture any potential practical issues or unforeseen steps that may
arise during a real return experience. However, it was discovered during the interview that although
thesethree participantsinitially claimed to have returned products to Bosch, their responses revealed
that they had not actually done so.

Given how elaborate the requirements of the screener already were and the available time to find
the participants, only three individuals were given this additional requirement. Ideally, participants
who had both discarded of a drill and had returned (a drill) to Bosch in the past would've been part
of the interview. However, since these would've been too many requirements for the available time,
the previous approach was applied.

5.2.2 Interview

As mentioned in the introduction, the interview consisted of four major sections. During most of
the interview, the participants were asked to use the Miro board. How the Miro board was used
and the way the questions were asked will shortly be discussed followingly. The interview was semi-
structured, meaning that the interview guide (see Appendix F) got followed most of the time but on
certain points, additional questions got asked based on the participant’'s answer.

1. Context of use 2. (Past) return experience

During this part of the interview, the participants
were asked to put the drill users on a layered
circle that was visible on the Miro board (see Fig
24 where the participants their answers were
also added). The users that most often use the
drill, had to be placed closer to the center of the
circle and vice versa. Next, the participants were
asked who was responsible for the discard of the
drill and why (see quotations placed next to Fig
24). The different information and inspiration
channels the customer used during drill usage
were also discussed, as well as the purpose of
the drill usage. The latter to discover additional
touchpoints during usage.

It was first clarified to the participant that ‘return’
means to ‘bring back a purchased product either
by bringing it to the store or sending it back by
post'and that ‘thisis usually donewhen a product
is defect, or when you end up not wanting the
purchase’ The participant was then asked
about a memorable return experience that they
didn’t enjoy and one that they did enjoy. Lastly,
participants got asked how they knew about the
return process in these two cases if they didn't
address this yet.

To know the participants’ opinion concerning
returns to Bosch, the participants were walked
through the different steps that were presented



on the Miro board (see figure 25). The additional
option of an in-store return was however
added. For the return through postal service,
participants were guided through the ‘return for
repair’ steps as presented earlier. Here, only the
option to bring the package to a postal service
point was presented however. ‘Return for repair’
got chosen since Bosch currently also refers to
this option for EOU returns.

Participants were guided through the different
return steps. At each step of the return,
participants could choose the emotion that
matched their feelings about a step. For this,
an emotional face scale was used as it would
become too elaborate to assess the intensity of
the emotion as well (as is done with Likert scales
or the PANAS method). This emotional face scale
was 5 point scale ranging from very unhappy to
very happy. Next to this, the participant could
give additional information to why they were
(not) pleased with a step.

To assist the participant with this, an overview
of different emotions was presented. When the
participant didn't voice additional information,
open-ended questions about their happiness

levels concerning the step were asked.

3. Past discard process

In the third part of the interview, customers were
asked about their past drill discard through a set
of questions. The goal of these questions was to
understand the psychological process of product
replacement as mentioned in the introduction.
The reason of discard was also addressed
during this part by mentioning the product's
performance, the appearance of the product
and the need for novelty/ new features (satiation)
as possible reasons. The latter three reasons were
selected for the interview since they seemed the
most relevant for the discard of a drill. These were
based on research conducted by van den Berge
et al. (2021) and Magnier et al. (2022).

4. Wants and needs regarding returns

To interview the customers about their wants
and needs regarding returns, the three solution
ideas from the first iteration were presented to
the participants. Here, participants could again
make use of the smiley emoticons to rate the
different features of each solution.

'‘Usually, I'm the organ...
organizing stuff like that, and
taking care of stuff like that...

My girlfriend doesn't really

care.'
| was the one who
bought it, so I'm the
one who needs to
get rid of it.

'l just sort of want to sister

finish things off
faster. So... | will just
do it myself. Yeah, so |
might tell my husband
but I'll probably be the
one who ends up
doing it.'

'I'm the responsible one
because | purchased
one and whatever it
happens to the drill, it's
on my responsibility to
deal.

'Because I'm
the sole actual
owner'
his previous drill:
‘just blended in my
household.'

I'm responsible, am
main owner

P1 = participant 1
P2 = participant 2
P3 = participant 3

Am owner

sr\\\

' My mother and me we would share
this role so 50%. Due to the time....|
would say at the moment maybe my
mother is a little bit more
responsible for it.'

'Oh God, no, | wouldn't
dare to throw it away
without asking...I'm co-
responsible I'd say
yeah.'

Fig 24: Layered circle used during interviews with the interview results. Squares around the text
signify that the user considers themselves owners because they bought the drill
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Fig 25: Different return steps. Upper image is for postal returns, lower image is for in-store returns.

5.2.3 Pilot test

Before the interviews took place, a pilot test was done where the Miro board interactions were
integrated into the interview and an interview guide was used. During this test, the transcription
software got tested and the duration of the interview together with the results were evaluated. After
the interview, the visualizations of the different return steps got simplified. For a comprehensive
examination of the image, reference Appendix G.
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Fig 26: Test run version with more distinct steps (left) than adapted and simplified version on the right.



5.2.4 Participation agreement

Next to the ‘participation agreement’ that TestingTime had arranged with the participants, | also
added two documents that needed to be signed: a participation agreement from Bosch (see
Appendix H) and the informed consent form from the TU Delft. The latter two had differing points
from TestingTime's agreement and hence needed to be added.

5.2.4 Data analysis

To obtain answersto the different research questions, the interviews were recorded and subsequently
transcribed by a transcription service called ‘Otter’, resulting in approximately 180 pages of textual
content. These transcripts were then color-coded according to their respective themes, and an

analytical overview of the themes was created on Miro. For insightsinto the analysis process, Appendix
| may be consulted which contains parts of the Miro overview.

5.3 Results and implications

The results are categorized according to the different phases of the drill’s life cycle.

5.3.1 Purchase

Current scenario Wants and needs regarding the purchase of a
new drill
Most participants
bought their drill online. 7 out of 9
participants reported that they would be
8 out of 9 happy to feel the physical properties of the
‘ participants bought a new drill after drill upon their purchase.
discarding their old one.
6 out of 9
5outof9 participants reported being happy about
participants used Amazon either as a receiving advice about their new drill.
search tool or as a tool to order the drill. The
most important factors considered during
purchase were: 7 FACTORS OF INLUENCE DURING THE
1. Perceived quality DRILL PURCHASE
Because of the brand’s reputation 6 BNr. of partici t
- By looking at the drill specifications . of participants
2. Price 5
4
3
PURCHASE MEDIUM
2
i ]
Online 1 I l
Store —— 0
@ A >
0 5 10 S
& & N ®
mNr. of participants & @ Y ©
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IMPLICATIONS FOR THE SERVICE
DESIGN SOLUTION

Most participants buy a new drill after
discarding their old one, meaning that

‘Based on what | learned ‘factors of influence during drill purchase’

. . . (see graph) and wantsand needsregarding
about buymg adrill online, | the purchase of a new drill could be used

would really prefer to go talk 55 incentives.
to professional, try out the new
model, see how heavy they are. Amazon and stores selling Bosch drills

could be used as a touchpoint to inform
users about the return service.

And like if my cordless drill is
broken, then | could get repair
tips, person... face to face.’ The purchase of a new drill can be

_ P~ integrated in the EOU return of the drill,
One of the participants building on Flora Poppelaar's design

principle to ‘Think outside the divestment
phase’ (2014).

5.3.2 Use

Current scenario
The drill is a shared tool of which multiple users can be considered the co-owner.

8 out of 9 4 out of 9

participants indicate that they share the drill participants use the drill for setting up
with others furniture.

3outof9 5 out of 9

participants indicate being co-owners of the participants watch YouTube as a means of
drill. inspiration/ help tool.

8 out of 9 3outof9

participants indicate that the person who participants know the Bosch app.

bought the drill, also threw away the drill & 2 out of 9 remember the notice in the box
even though someone else might use it more. regarding this app.

IMPLICATIONS FOR THE SERVICE DESIGN SOLUTION

Bosch needs to target the original customer for the returns. Some interviewees
indicated that although other persons might use the drill more often, that the original
owner felt responsible to throw away the drill.

New touchpoint opportunities during usage are: Youtube, furniture stores and
a notice in the package. 3 out of 9 users indicates knowing about the Bosch app,
although only one of them uses it.

The drill is a tool that is shared with other users who might consider themselves
co-owners. This could be interesting regarding an incentive for product returns by
leveraging the relationship between the user and the community (Poppelaars, 2014).




5.3.3 Return

By asking participants about their past return experiences, guiding them through the return steps
and presenting the concept ideas to them, factors influencing the customer’s ability and motivation

were identified. These will be discussed subsequently.

A. Factors influencing ability

The following factors were obtained by grouping factors influencing ability through all the discussed
return experiences (past experiences, the walk-through of the different steps and the concept ideas).
They are ordered from most mentioned to least mentioned.

Brain cycles

8 out of 9

participants wanted little to no work on the

packaglng label. More specifically:
4 out of 9 participants didn't like having to
procure the packaging label themselves
(meaning to print it out themselves)
4 out of 9 participants mentioned not
liking to procure an extra label for the drill
battery (meaning to search for the correct
label and print it out).

6 out of 9

participants wanted little brain cycles/

mental effort. These were for the following:

- Having to think about a complicated step
such as the seperation of the battery and
the drill (3 participants).

Not wanting to do or think about anything
preferrably (2 participants).

Having to think about how to package the
product (1 participant).

5out of 9
Participants considered unexpected events
as a a roadblock and hassle in returns.
Unexpected events include:
- Unforeseen actions needed to complete
return (3 participants)
unforeseen additional fees (1 participant)
Unexpected outcome (1 participant)

Physical effort

6 out of 9
participants would be unhappy about having
to procure the packaging themselves.
2 of them
however, wanted to procure their
own packaging when realising the
environmental impact of sending
packaging to their home.

3outof9

participants mention ease and clarity of
communication concerning the return steps
as being pleasant. This can be linked to the
absence of surprises or unexpected events.

3outof9

participants indicated that having to keep
or search for the receipt for warranty was
experienced as burdensome by them.

3outof9
participants experienced not having to
explain a reason for the return as pleasant.

5out of 9
participants wanted as little transport as
possible.



Time

5out of 9

Participants do not want to spend too much
time on their return. Here, both an in-store
return and a return through the postal office
were considered as time-consuming.

3outof9

participants stretched the importance of
flexible return times. Here the postal service
was mentioned of being more likely to cater
to this need.

Money

2 out of 9

Participants experienced financial efforts for
the postal service or an additional package as
an annoyance.

Lastly,

3outof9

Participants reported being annoyed to not
be able to use their drill when having to
return if for exchange/repair/... reasons.

The analysis of the interview section where customers were guided through the various return
steps, consistently highlighted similar pain points. These findings are visually represented in the
accompanying graphics. Only the most mentioned pain points are represented.

PARTICIPANT'S REPORTED EMOTIONS FOR
EACH STEP OF A POSTAL SERVICE RETURN

® O 6 ©
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Reason: Reason:
Printing out of Having to
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package. have to do. and transport

for some.

Also for having
to search for
bill in case of

warranty.



PARTICIPANT'S REPORTED EMOTIONS FOR
EACH STEP OF AN IN-STORE RETURN

@ ¥ B — E Reason:
—P2 Love for social
@ - P3 contact.
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OHIENT TRANSPORT RETURN
Reason: Reason: Reason:
Search for Takes too Mixed because
bill in case of much time and very dependent
warranty. transport. on customer
service.
An equal
amount of

o

participants
reported this
for the in-store
return.

The factors influencing ability reveal the challenges faced during the return process. However, they
do not indicate how these challenges impact participants’ emotions. The graphs show a lower rating
when participants are required to provide their own packaging, which eight participants considered
displeasing. This underscores the significance of providing sufficient packaging to improve the
return experience and enhance satisfaction. It should be noted that allowing users to provide their
own packaging remains a viable option to consider.

In addition, the in-store experience graphic shows a more varied distribution of preferences among
participants. While some participants favor the in-store option, others prefer the postal service. One
reason for the preference toward the in-store option appears to be associated with the social contact
aspect. As preferences vary, offering both an EQU return service in-store and through the postal
service appears to be the most suitable approach based on the available data.

Lastly, considering the frequency of ‘pain points' mentioned and their impact on participants’
emotions indicates that providing materials and reducing mental effort or cognitive load by offering
simple steps are the key factors that significantly influence ability. These factors either considerably
diminish satisfaction, as depicted in the graphs, or are mentioned more frequently in the data.




B. Factors influencing motivation

Through presenting the different idea concepts to the participants, possible motivators could be

ide

ntified. These will shortly be discussed next.

7 out of 9

participants are enthusiastic about the
‘feeling lazy option’ of the gamification
concept. (one does not prefer it)

4 out of 9
participants would feel happy
contributing to a bigger cause.

about

3outof9

participants are enthusiastic about the ‘up
for a challenge’ of the gamification concept
if executed properly.

3outof 9
participants indicated that they would love to
get advice on the repairability of their drill.

3outof9
participants prefer a good quality product
over any of the rewards.

3outof9
participants would like a coupon/ credits for
their next purchase as a reward.

2outof 3

participants with kids were enthusiastic in
involving their kids in the return through a
fun activity.

When looking at the responses in more detail, it could be concluded that most participants preferred
the gamification concept idea, and more specifically the ‘feeling lazy' option mentioning ease as
the main reason. However two other participants opted for the in-store return solution mentioning
the environmental impact of the return as a main reason. The following is visualised in the graphic
‘reasons for the participants'preference’.

2 out of 9 (22%)

Participants prefer the in-shop return

I

SOLUTION PREFERENCE

QR code solution @ In-store return

All of them indicate that

this is because of the
environmental impact of
the package delivery. /

m QR code solution & sustainability program

1 out of 9 (67%)

Participant wanted the QR code solution
in combination with the loyalty program

I The participant indicated interest
in the sustainability program to
feel part of a bigger purpose

6 out of 9 (67%)

Participants prefer the QR code
solution to return their products

All of them indicate that this is
because of ease




REASONS FOR THE PARTICIPANTS’
PREFERENCE

= Times mentioned

@omething fun for the children t_ \

Contributing to a bigger goal IIENEG_G_N

SECONDARY REASONS

Feel physical properties of drill [INEG___

\ Face to face advice NGNS /
4 .
Sustainability NG
. PRIMARY REASONS
Ease —
N\ :
0 1 2 3 4 5 6 7 8

Other factors were also mentioned but were not as decisive towards the participant's preferred
return decision, therefore they are considered as ‘'secondary factors’. From this, it can be concluded
that using the durable goal of the return can be used as a strong motivator for some customers.

Some of the secondary factors that were also mentioned were: being able to feel the physical
properties of the different drills and face to face advice. These were given as reasons for the in-store
return solution. Although participants loved these aspects, the in-store solution was appreciated
on a very case-specific basis. The customer mentioned liking this option when being on their way
to another chore, when the store is not that far away, when customer service is good etc. Therefore,
allowing customers to make use of their usual purchase methods (online/ in-store) and providing a
return service through both of those channels would be recommended.

Lastly, it is important to mention that many customers, especially those who were parents, liked the
idea of involving their kids in the return process as children often play with the cardboard boxes of
their parcels. However, this approach received mixed reactions, with some customers expressing
concerns about its suitability for a drill-related context. Despite the controversy, incorporating this
option could be interesting for gaining traction about the return service and enhance the overall
return experience for customers who find the idea appealing.

IMPLICATIONS FOR THE SERVICE DESIGN SOLUTION

Main takeaways for ability:

«  Simplify the return steps as much as possible so that minimal mental effort is
required from the customer

. Offer the option to provide for packaging and labeling and/or ensure easy access
to the adequate labeling.




IMPLICATIONS FOR THE SERVICE DESIGN SOLUTION

Possible incentives can be found
Enjoyable experience
1. Involving kids
2. Improved shopping experience
A consistent well-functioning product at decent prices
Contributing to a bigger cause
A coupon/ credit for the next purchase

5.3.4 Discard

Current scenario

5out of 7
participants indicate that they either (only 7
did the discard themselves):
Need to go to the container park anyways
to bring other goods

Do it on their way to another task REASON FOR
DISCARD
m Nr. of participants
6
LOCATION OF DISCARDS 3
= Nr. of participants 4
Yellow/ orange house bin 3 2
Store (repair/regular) f I
Container park/ recycling centre 0
Functional Satiation
0 1 2 3 4 5 reasons reasons

When participants were asked about their choice of discarding method and whether they had
explored different options, those who opted to discard their drill at a container park mentioned that
‘thisdiscard optioniscommon knowledge'and that they ‘'did not have to do any research’. Among the
participants who chose an in-store discard, one hoped for potential repair while the other mentioned
awareness of a new legal regulation requiring stores to accept electronic waste. Additionally, the
yvellow bin option, available in specific municipalities in Germany, provided a convenient discard
solution for participants residing in those areas. Important to note is that these were all participants
that did discard of their drill. Therefore, there might be customers who consciously think about
discarding their drill, are unsure on how to discard it and might look up discard options. However,
from the customer responses during the interview, participants had a straightforward way to deal
with their discard without looking too much into the different divestment options.

The graphs indicate that the primary reason for discarding drills is functional issues. As mentioned
in ‘A. Factors influencing ability’, customers express annoyance when they cannot use their drill after
returning it. Additionally, it was observed that a majority of customers tend to purchase a new drill
after discarding their old one. These findings suggest that an EOU return service that incorporates
the option for customers to purchase a new drill could be interesting to them.



IMPLICATION FOR THE SERVICE DESIGN SOLUTION

I Current solution is convenient. Customer must thus be convinced by secondary

reasons too (not only ease).

The combination of an EOU return together with the repurchase of a new drill might
be an interesting opportunity to explore.

5.4 Conclusion

When aligning the obtained results with Fogg's behavioral model (2009), it can be concluded that
the majority of participants considered ability factors as significant barriers in their past return
experiences as well as the return steps they were guided through. To enhance the ability to engage
in a desired behavior, Fogg suggests to use facilitators, which involve triggering the behavior while
simplifying its execution. Strategies such as conveying information regarding the ease and efficiency
of the action, such as completing it in a single click or within a few minutes, can be employed.
However, based on the conducted interviews, it is crucial to emphasize to participants that Bosch
can provide the necessary packaging and labels, as this aspect was identified as a major obstacle.

Overall there can be stated that participants’ motivation is rather on the lower end with them
stating reasons as ‘having to do it' as a driver for their behaviour. Through the customer interviews,
however, possible factors influencing motivation could be identified. Although participants showed
little interest in the various rewards offered by the sustainability program concept, they expressed
appreciation for being part of a larger purpose, such as sustainability, and for having a durable drill
that can be repaired whenever possible. Some customers even preferred a less convenient solution
in order to align with their sustainability values. The desire for sustainability and the intention to
use the product for as long as possible provide an opportunity to develop a comprehensive return
solution that not only focuses on ease of use but also emphasizes repair, as suggested in previous
chapters. By making the return service more comprehensive, it is possible to tap into the aspect of
durability and allow customers to feel connected to the sustainable purpose of the return.

Considering that price was regarded as an important factor in the purchasing decision, providing
customers with a voucher upon returning their drill could serve as an incentive. Additionally,
incorporating a fun experience for children during the return process, such as a box decorating
competition, was appealing to some of the participants who were parents. The idea however did get
some controversy as a drill is not considered a child-friendly tool. Overall, having a fun activity for kids
such as participating in a box decorating competition can enhance the overall return experience as
well as generate promotion for the return service.

Civen that ease is already inherent in the current discard scenario, it becomes crucial for the EOU
return service to emphasize and enhance these motivational aspects by employing sparks. In fact,
it can be argued that the utilization of sparks may be even more imperative than facilitators in this
particular context. Next to this, the return service should be simplified as much as possible as ability
is often considered to be a barrier during returns.

The analysis of the results revealed that functional issues are the primary driver behind customers
discarding drills. Participants expressed frustration when they found their returned drills to be non-
functional. Moreover, a majority of customers subsequently purchased new drills after discarding
their old ones. These findings highlight the importance of integrating the option for customers to
purchase a new drill within the EOU return service. By providing this option, the service can effectively
address customers’ needs and preferences, increasing customer satisfaction and loyalty.



Additionally, participants expressed a strong desire for a replacement drill that is similar to their old
one. Therefore, offering a service that matches customers' old drill with a similar drill could enhance
their inclination to utilize the return service or make a purchase. As preference for an in-store or
postal return is fairly case specific, both options should be offered to answer customer needs.

When participants were asked about the different divestment stages, most participants had
a straightforward way to deal with their (potential) divestment without looking too much into
divestment options. One notable observation is that as soon as a functional defect occurred, the
individual considered the possibility of getting rid of the product. This particular moment is crucial
as it marks the point at which the person should associate the return service with this incident.

Concluding the following touchpoints were identified:

Upon purchase:
When buying the drill in store through
the vendors
Displays in store
Description on Amazon

Upon usage:

- Notice in the package
QR code on drill
Bosch app: pop-up on the app explaining
this new service
Youtube was mentioned to be a used to
get inspiration
furniture stores

5.5 Limitations

Upon discard:
Info displayed on waste disposal websites
QR code on drill

General:
Ideas ‘Feeling creative’ and ‘up for a
challenge’ could be interesting for
marketing purposes and be showcased
on social media platforms
FAQ on Bosch welbsite and app

This section addresses the limitations of the customer interviews conducted in this study. The
limitations are discussed in the following order: target group for the interviews, interview approach,

data analysis, theories used, and results.

Target group

As mentioned before the target group was
focused on customers who had discarded their
drill in the past and who were evenly distributed
among the different customer segments of the
DIY tool. They were either co-owners or owners
of the drill and were Bosch customers at the time
of the interview. Although the following option
was also included in the screener: ‘| would like to
dispose of a drill' and was deemed as qualifiable
(meaning the participant could be selected for
the interview), there were no participants from
the final pool who selected this option. This
meansthat no customers who wanted to dispose
of their drill but did not do it were considered.
Due to this, the potential barriers that might be
specific to such a scenario couldn't be identified.

Interview approach

The interview approach had several limitations
thatshould be noted. Todeterminethe wantsand
needs of customers, their opinions were obtained
regarding three proposed return solutions.
However, itisimportanttonotethatthisapproach
may have influenced the customers’ opinions by
directing their focus towards the specific needs
and wants addressed by each solution. Thus, the
results should be interpreted with caution, as
they may not fully reflect customers' preferences
and needs. Secondly, although efforts were made
to consider non-verbal cues and were checked
upon during the interview process, it should be
noted that this method is still subject to bias and
may not always be reliable in reflecting the true
emotional state of the participant. Similarly, the



use of self-report measures to assess emotions
is also subject to bias and may not always be
completely accurate.

Data analysis

Regarding data analysis, only one iteration of
data grouping could be performed during the
study due to time constraints. As a result, there
may have been missed opportunities fora deeper
analysis and identification of additional themes.

Theories used

As a main guiding thread for the interviews,
Fogg's behavioral model was used. While Fogg's
behavioral model provided a useful framework
for understanding participants’ behavior and
motivations, it does not account for habits as

mentioned previously. To mitigate this limitation,
the interview gquestions asked participants about
their reasons for specific behaviors, such as why
they disposed of their drills in a certain way.
However, this approach can only address habits
to the extent that the consumer isaware of them.

Results

Finally, due to the scarcity of research in the
domain of drill returns, achieving data saturation
was challenging. Although the findings provided
a broad understanding of the customers
preferences regarding the return of their drills,
some aspects of the qualitative data may require
further exploration through (for example)
guantitative research, particularly in cases where
opinions were more diverse.
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6. Design guidelines

6.1 Design requirements
6.2 Design opportunities

6.3 Conclusion

This chapter merges the previously identified design opportunities and requirements.
Here a distinction is made between ‘more generally applicable guidelines’ and
‘guidelines applicable specifically to drills’.
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LEGEND

-1 Guidelines that are drill- and/ or powertool-specific are indicated with
a drill icon next to them.

4 Guidelines that are electronics-specific are indicated with a
lightning icon next to them.

/_/.| 6.1 DESIGN REQUIREMENTS
o

1 The return service allows for a safe return where the product’s residual value
. can be maintained (packaging/ handling/ depositing).

Environment:

2. The return service is durable (resource consumption, transport).

Company: Legal regulations:

3 The return solution should be designed to appeal to the entire DIY customer
'1 . base to ensure economic viability.

Legal regulations:

The return process should facilitate the repurchase of returned goods based
4. on their residual value to support non-waste post-return processes.

The return service should provide adequate labels for the packaging as
45' outlined in ‘2.3.2' The company’ to comply with the legal regulations.
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gL

4

'O' 6.2 DESIGN OPPORTUNITIES

General

Make other consumption stages an integral part of the EOU return solution.
This is also suggested by Poppelaars (2014) with the design principle to ‘Think
outside the divestment phase’ (2014). The following consumption actions were
identified for this during previous chapters:

R

Registration of the tool at start of usage (see ‘2.1.3 The product’):
Integrating the current registration service with a user-friendly touchpoint
would enhance its accessibility, enabling a larger user base to utilize the
service and yielding a higher volume of usage data. Moreover, this would prove
beneficial for customers, as registering within a month of purchase entitles
them to an extended warranty period of one year.

Warranty (see ‘5. Customer research’):

Participants indicated having the need to find the receipt when the product is
still within warranty as a pain point. Similar to registering the drill, the warranty
could be coupled to a data carrier, enhancing customer experience during drill
usage.

Other circular initiatives (9R framework) such as repair:

The return promotes and/ or integrates other circular initiatives such as repair.
In the future maintenance and upgradability could potentially be integrated
as well. This would align well with the customer’s wish to have a ‘consistent
well-functioning product at decent prices’.

Drill purchase (see ‘5. Customer research’):

By integrating the purchase process within the End-of-Usage (EOU) return
service, a new drill can be provided to participants quickly, eliminating the
frustration of being without a tool (See results customer research). Moreover,
there is a significant demand for a replacement drill that closely resembles
the old one. This presents an opportunity to offer a service that matches
customers’ old drill with a similar one, enhancing their motivation to engage
with the return service.

By having an all-encompassing service, the customer gets reminded of the
EQU return throughout the consumption cycle utilizing, preferrably, the same
touchpoint. Also, by including other services such as repair, the durable aspect
is not only emphasized but the customer is also immediately ‘held by the hand’
(Poppelaar, 2014) in case the customer decides to divest upon encountering
functional problems.

Using the same data carrier as a touchpoint for ‘the other consumption stages’
that are integrated in the return service.
By doing this, the following points would benefit:

The Digital Product Passport (DPP)

As the DPP will be set in place in the upcoming years and will be available
through a data carrier that would also ‘empower’ customers, the DPP could
be integrated into the return service.

European green deal and reverse logistics research

By adopting adata carrier, data collection concerning the drill's condition could
be initiated. By doing this, post-return decision-making can be streamlined
and potentially be automated. Additionally, automating the decision making
and drill evaluation has the potential to reduce the costs associated with post-
return processes.
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indicated that although other persons might use the drill more often, that the original

Bosch needs to target the original customer for the returns. Some interviewees
owner felt responsible to throw away the drill.

Potentially:

Use Al to forecast product return volumes, sort mixed materials and evaluate
the product’s condition (Wilson & Goffnett, 2021).

-1 Customer motivation and ability

Simplify the return service as much as possible as well as providing sparks to
enhance customer motivation.

The ease of returns played a very important factor for customers during customer
research. As current discard options are fairly convenient, the customer must also
be motivated enough to make the EOU return to Bosch and thus not following their
‘custom discard route’. The following overview provides possible incentives, sparks,
factors influencing ease, facilitators and triggers that were identified during customer
research.

Suggestions to increase ability based

on most mentioned pain points:

- Simplify the return steps as much as
possible so that minimal mental effort
is required from the customer.

Offer the option to provide for
packaging and labeling and/or ensure
easy access to the adequate labeling.

Identified incentives:

Enjoyable experience

1. Involving kids

2. Improved shopping experience
such as offering a service where a
similar model to the old odel can
be found.

A coupon/ credit for the next purchase

Utilize the relationship between the

user and the community (Poppelaars,

2014) as it was found that the drill is a

shared tool.

Being part of a bigger goal

Identified facilitators:
Emphasize the procurement of the
labels and packaging from Bosch,
hence saying that the customer ‘does
not need anything to do the return’.

Identified ks: : . "
_ entitied sparks Emphasize the simplicity of the steps.

Highlight the  contribution to
sustainability that the customer
partakes in by making use of the
service.

Emphasize the fact that customers
can experience the benefit of a
consistently durable and high-
performing product through the
utilization of the service.

Highlight the financial incentive upon
purchase and when initiating the EOU
return.

Triggers
Triggers can be provided in the form of
a reminder to the customer through
the identified touchpoints discussed
on the next page.
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Touchpoints

Upon purchase:
- When buying the drill in store through Upon discard:

the vendors - Info displayed on waste disposal websites
Displays in store - QR code on drill
Description on Amazon
General:
Upon usage: - ldeas ‘Feeling creative’ and ‘up for a
- Notice in the package challenge’ could be interesting for
QR code on drill marketing purposes and be showcased
Bosch app: pop-up on the app explaining on social media platforms
this new service - FAQ on Bosch website and app

Youtube was mentioned to be a used to
get inspiration

Furniture stores

\YEIRIVE]

6.3 CONCLUSION

Guidelines can be used for a variety of return solutions not only cordless drills as it
addresses pain points in reverse logistics too and promotes general circular initiatives.
Next to this, customer interviews both tackled general return annoyances where ease
was mostly a pain point. Certain incentives or facilitatos are drill-specific as can be seen
by the use of the icons while others could also be used for other return types. Overall,
‘The return service should be designed as a comprehensive solution that integrates and
collects data from various stages of the consumption cycle, including those preceding
and following the return process!

‘The return service should be
designed as a comprehensive

solution that integrates and
collects data from various
stages of the consumption
cycle, including those
preceding and following the
return process.’
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7. Suggested return service

7.1 Second iteration

7.2 The suggested return service

7.3 Detailing: Positioning QR code, logo,
website, check, voucher

7.4 Evaluation

This chapter provides a brief overview of the second idea iteration, followed by the
presentation and evaluation of the final concept. The concept is assessed based on its
feasibility, viability, and desirability.




7.1 Second iteration

A second iteration was conducted based on the customer research results. This yielded in the

following concepts:

Concept making use of current discard method
As customer research revealed, participants
discard of their drill mostly through container
parks/ recycling centra. This option was
considered as fairly convenient as participants
often discarded of their drill on their way to
another chore or when they had to go there for
other goods too.

Collaboration with furniture stores

Since many participants communicated that
they used their Bosch drills for setting up
furniture, a collaboration with popular furniture
stores where the old drill would be collected and
a discount would be given could be set up.

Concept where customer can bring back any
drill

This idea based itself on the fact that participants
mentioned they wanted to find a drill similar to
their old one. By offering a service that helps

customers to find a similar drill as the customer’s
prior model, customers would become a client
of Boscn which in turn would increase Bosch's
customer base.

Improve QR code solution

Here a QR code would be visible on the drill that
would lead to a webpage providing the EOU
returnaswellasapurchaseoption,amaintenance
option and an upgradability option.

Hybrid solution combining leasing and selling
For this return solution, the customer pays an
annual fee to receive repairs at a reduced cost
and free spare parts. Every two year participants
would be prompted to do a health check of the
drill with the option to upgrade it. When the drill
reaches its EOU and the customer returns it to
Bosch, a 1 year no fee' for the program on the
new drill is applied (if applicable).

These different concept ideas were first discussed with Bosch and were then assessed based on
this thesis’ design guidelines. Both results resulted in a preference for the QR code solution. This

assessment can be viewed in appendix J.

7.2 The suggested return service

7.2.1 Introduction

Based on the identified design requirements,
opportunities and Bosch's feasibility assessment,
the QR code solution was selected as final

concept. The QR code solution became an
all-encompassing service that can be used

throughout the entire consumption cycle

integrating services such as the registration of
the tool at the start of usage, requests for repair
and more. On the following pages, the service
blueprint and further detailing of the concept
are presented.




7.2.1 The concept

Thefinal returnservice conceptintroducesa QR code feature on the drill, providing customerswith an
enhanced end-of-usage (EQOU) return service, along with various other services throughout the drill's
lifecycle. This concept aims to make existing services more easily accessible, such as drill registration
at the beginning of usage, which extends the customer’s warranty, and drill repair. Additionally, the
QR code provides access to important information regarding the drill's circularity, positioning Bosch
as a pioneer in durability, as regulatory requirements for such services are expected to be established.

By offering these diverse “durable services,” the concept emphasizes the goal of promoting durability
and encourages customers to repair their drills. This approach aligns not only with circular economy
principles but also with customer preferences for long-lasting, high-quality products. As an added
benefit, participants would receive a voucher when returning their drill EOU. Moreover, the concept
includes a service to help customersfind a similar replacement for their old drill, thereby incentivizing
the use of Bosch's purchase channels and enabling Bosch to gather usage data. Furthermore,
gathering data on the drill's initial usage and monitoring its condition throughout its lifecycle, while
linking this information to the specific drill model, facilitates informed decision-making after the
return process.

Addressing past pain points, such as the inconvenience of procuring materials and dealing with
labeling requirements during returns, the proposed service provides easy access to necessary
materials and labels. This ensures a seamless return process for customers.

The return solution also encompasses various touchpoints. While the QR code solution is accessed
throughthedrillitself,the“Jointhe Circle Program”canalsobeintegrated intothewebsite. Additionally,
a prompt during the purchase process on the Bosch website could encourage customers to opt for
EOU returns of their old drills.

The service is structured around four key components: evidence, front-stage actions, backstage
actions, and support processes. These components play a crucial role throughout the entire
consumption cycle, spanning the stages of pre-usage, during usage, and end of usage. To provide a
clearer understanding, a service blueprint and website mock-ups have been created, which will be
further discussed in the following sections.
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7.2.2 The service blueprint journey

The service blueprint describes the entire process of the system, which will be explained in the
three phases of the consumption cycle in the following section. The ‘evidence’ row of the blueprint
describes the points of contact between the service and the consumer, and ‘front stage’ describes
the actions and processes that occur during the interaction. The set-up of the system including
hardware, infrastructure and resources constitute the ‘support processes’, and the decisions and
actions taken within the system are the ‘backstage actions'. The consumer does not interact with the
backstage actions and support processes.

ICON LEGEND Facilitator *'/, Spark Signal ""»
Enhances Enhances Reminders
ability motivation *

Before usage of drill

Service phase Inform users about service and prompt them to use i

Customer journey Goes to YouTube for DIY

inspiration and gets informed
about return service

Buys drill in-store/ online
and gets notified about
QR code system

Evidence '

Displays in store Amazon description "77 Y_ouTube LAY :

videos :

Bosch webshop )

Front stage - Staff in-store explains the return program :inﬂuencers advertise the 'Join the
and leads customers to Bosch DIY page : circle program in their tutorials'

with 'Join the circle' program
« Bosch webshop and Amazon mention the
‘Join the circle' program

Let Bosch influencers know

Set up about the sustainable
p;.lbllclty in initiative
store

Support processes Educate Bosch staff in the

‘Baumarkten' about the 'Join

the circle program*




Before usage of the drill

In the pre-usage phase, consumers become
aware of the return service when buying a drill
online or in-store. They receive information
through employees and web shop descriptions,
as well as DIY influencers. Bosch promotes the
service through marketing materialsand training
for employees.

During usage of drill
During the usage phase, the return service is
promoted through the drill's packaging and

the Bosch app. Evidence is provided through
the packaging’'s notice and manual, app
notifications, and the service website. The front
stage emphasizes the program'’s existence and
sustainability goals through the manual, notice,
and app. A QR code on the drill and manual
enables quick registration via phone camera
or the Bosch app. Backstage actions involve
updating the notice’s design and implementing
an loT system to guide users to the service page.

During usage of drill

Uses Bosch app
and clicks on pop-up
concerning QR-code feature

Sees notice in box of
drill concerning QR-
code

Pop-up in the
app

"“"."EB
-oouooonooo-n-'-

Bosch app promotes the new :
‘durable program for cordless drills
through a pop-up in app.

i\lotice in package explains :
the 'Join the circle' program:
‘and emphasizes on the :
sustainable goal of the
service.

Among the discard options
in the manual, the
circularity program is
explained with the QR
code.

New notice design

10T system to lead consumer

from pop-up feature to 'Join
the circle page*

Return service

Fills in questions to ¢
residual value of drill

Uses QR code to register
the drill/ get repair info

QR code on drill

Return service
website

Bosch app promotes the new
durable program for cordless
drills through a pop-up in app.

Server responding

Post-return decisi

10T system leading Q
to 'join the circle’ pa




End of drill usage

During this phase, the consumer has already
used the drill and it has reached the end of its
usage. The aim of the consumers in this phase
is to return the drill and buy a new one with the
voucher code in a hassle-free manner.

As can be seen by the colour coding, three types
of returns are offered to the customer, the first
one allows the customer to return the drill in-
store and buy a new drill in-store, the second one
allows the customer to return the drill to postal

Service phase

Customer journey

Evidence |
to register

Front stage

s the new
ordless
-up in app.

Support processes

Fills in questions to calculate
residual value of drill

service and buy a new one online and lastly, the
return service where the customer doesn't want
to purchase a new drill is provided.

By having this dual return-purchase solution,
the return can immediately be checked and
the voucher code provided. More explanation
concerning this can be found in '7.3.2 Verification
of the return’.

As can be observed on the service blueprint, front
stage support comes from customer service and

End of drill usage

Choose between
three return options

Server responding

Post-return decision-making

Database for each drill
(category) that determines
its residual value based
on the model and
indicated parameters

Al system estimating best post-
return process based on
requested returns, indicated
drill state and ETA (estimated
time of arrival) of drill.




store staff who help customers redeem vouchers for new drills.

Backstage actions include server responses, evaluation
of returned drills, decision-making on refurbishment or
remanufacturing, and sending voucher codes.

Support processes involve a database for residual value, an
Al system for post-return processes, automated emails for
instructionsandreminders, asystem to matchdrill specifications,
logistics monitoring, return confirmation, voucher distribution,
and data management for QR code information.

Bauhaus

Goes to closest-by OBl/
Bauhaus

Fills in email address
to receive voucher

Goes to closest-by OBIl/ -

COLOUR LEGEND

Return drill in-store and buy
new drill in-store.

Return drill through postal
service and buy new drill
through postal service.

Return drill without buying a
new one

Receives email once
drill is in warehouse
with voucher code.

Hands over drill at
check-out in-store and
activates voucher

Fills in email address to
receive instructions for the
needed packaging and labels

Chooses between procuring
packaging themselves or

getting the package sent

Fills in address to receive

« Provide customer support necessary packaging

Fills in email address to receive

labels and voucher

Fills in address to receive

necessary packaging

E-mails concerning:
- packaging and labelling
- Instructions for needed packaging

Staff in store helping with redeeming the
voucher and providing a reduction on the
new drill.

Automated e-mail service for:

- Packaging dimensions based on
type of drill

- Shipment label

- Hazardous good label

Automated e-mail service for:
When customer wanted to make
an EOU return but did not follow
through.

instructions for the needed packaging,

Buys new drill online with
the voucher code

Buys new drill online with
the voucher code

Return at
GLS/DHL point

Fills in email address to
receive voucher and
packaging instructions

Staff in store helpin
the voucher and pre
on the new drill

available online for the
drill similar to old one’
on the app.




COLOUR LEGEND

Return drill in-store and buy
new drill in-store.

Return drill through postal
service and buy new drill
through postal service.

Return drill without buying a
new one

Chooses to use voucher in-
store with new purchase or not,
if not gets it by mail.

Waits on delivery of new
drill

Receives delivery of
packaging material

Receives delivery of
packaging material

Return at
GLS/DHL point

-mails concerning:
= packaging and labelling
Instructions for needed packaging

Mail reminding
consumer of
return process

‘taff in store helping with redeeming

e voucher and providing a reduction
n the new drill.

System that evaluates the returned products and
chooses adequate post-return process

Logistics system for
delivering the packages to
the users.

Return confirmation systems:

- Arrangement with GLS/ DHL
where new drill can only be given
when old drill is retrieved

- Logistics (partner) evaluating the
returned goods and checking their
arrival

sramsanee

Return upon
delivery of new
drill

Receives email
with voucher code

Bosch offering vouchers for drill returns

System that generates three types of

vouchers:

- Vouchers that do not work online but do
in-store

- Vouchers that only work on website

- Regular vouchers (in case customer
does not want to buy new product)

System that sends new voucher per
mail if not used in-store.

Data management
system




Service phase

Customer journey

Evidence

Front stage

Backstage actions

Support processe:!
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7.3 Further detailing

7.3.1 The QR code

As the durable aspect of the solution is used as . .
one of the main incentives to participate in the Join the circle
customer service, the QR code had to convey this
message too. Upon meetings with Bosch, there
had been discussed that the QR code could ‘be
laser engraved on whichever surface of preference’.

Fig 25: QR code on dr'l[. Fig 26: QR code.

7.3.1 QR code placement on the drill

The QR code had to be placed in such a way that it~ For this there had been looked at what are

would: common contact points during drill usage.
1. Also be visible when in hand. A drill that resembled the DIY Bosch models
2. Notbeona pointofcontactto minimsedamages ~ Was used, resulting in the lower image. Two

to the code. options were discussed with Bosch: the QR
3. Have enough space for the QR code. code in the accu and on top of th drill. Due

Minimum size for a QR Code is 2 x 2 cm (The  tothetop being less of a contact surface and

Ultimate Qr Code Sizing Guide - What Size it being a viable option for all drill models

Should A Qr Code Be?, zd.-b). (some have a builtin accu as was mentioned
in 213 The product’), the top got chosen.

12V LI-ION 134

Image 19: Different drill positions, its v/é/bility and contac;_‘-points .



7.3.2 Verification of the return

To facilitate verification of the drill return when the customer immediately purchases a new drill
upon retun, multiple “return & purchase” combination scenarios were examined. Possible solutions
were explored and as a result, customers are presented with the following options to choose from

to ensure verification:

1. Returning the drill in-store and using the
coupon in-store:
This approach enables customers to hand
over the old drill at the checkout and redeem
the coupon code on-site. This option is
suitable for those who prefer to shop in-store.

T

To have a further understanding of this
verification step, the website mock-up can be
consulted (Appendix K).

By providing the above mentioned verification
method, it is possible to have an immediate
verification of the return in-store or with postal
service. However, GLS/ DHL would need to
be informed that the packages need to be
exchanged however. This system eliminates the
need for users to await confirmation from the
warehouse regarding the drill's return, thereby
avoiding delays in receiving their voucher.

7.3.3 The voucher

One of the challenges faced during the
development of the return solution was the
need to determine the drill's residual value.
This determination was essential from a legal
perspective and can potentially easen the post-
return process decision-making (refurbishment/
part harvesting/ recycling) by categorizing the
drills upon their return.

To address the latter issue, the drill's model, age,
appearance, and functionality were taken into

2. Returning the drill through the postal
service and using the coupon online:
This option allows customers to return the
old drill when the new one is delivered. They
can then use the coupon code to make a
purchase online. This option is ideal for those
who prefer to shop online.

© 9o o

Next to this, the option offers significant ease to
the customer as no extra steps are needed (go to
collection points forexample). The drill can just be
returned at your door or when you are planning
on going to the store to purchase a new one.

In comparison to other return solutions (although
theiravailabilityislimited),Applehasbeenocbserved
to credit the residual value of returned electronic
goods back to the customer's bank account
upon arrival at the warehouse. This alternative,
however, may be less motivating or attractive
as the customer needs to wait for their money.

account as assessment criteria for the customer
upon wanting to do a return.

Although the drill would still need to be checked
upon arrvival, the voucher could immediately be
applied based on the filled in parameters. The
filling in of those parameters would in the first
place be to have the legal aspects in ‘check’ as
only one or two euros would differ depending on
the filled in criteria.



7.3.4 Mock-up of the website
As explained previously, the QR code redirects the customer to the “Join the circle program” website,

which is an added feature to the current Bosch website. In this section the most important website
pages are displayed. For a full overiew of the mock-up, please refer to appendix K.

BOSCH @

Join the circle.
Contribute to the planet.

With the three-fold strategy: Reuse, o
Repair and Recycle, Bosch aims to
o Return

minimise its environmental impact. Join

Repair

the circular movement by repairing or

returning your device!
> 2’/:&

Learn more about the 1
‘ Register and more

Image 20: Landing page of QR code.

BOSCH @

Join the circle.
Contribute to the planet.

Repair

With the three-fold strategy: Reuse, A
Repair and Recycle, Bosch aims to
p Return

minimise its environmental impact. Join
the circular movement by repairing or

returning your device!
> -{i&

Compare different drill prices and features easily.
L?arn more about the Still have the old drill and want to get rid of it? No
circular movement problem, easily return it and get a discount!

Image 21.Explanation given to the return option
emphasizing the financial incentive and ease of return..
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Image 22: Options given when selecting repair.
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Image 23: The register and more option.

This option allows customers to directly register their tool (the QR code would differ per drill hence
the drill model could be identified instantly) and thereby receive an extended warranty. Next to this,
this option would allow for the implementation of the necessary data requirements for the upcoming
DPP. For this, the option ‘durability parameters’ can be selected by the customer. Information about
the product's repairability, material composition, production data etc. could be provided.



7.4 Evaluation

7.4.1 Feasibility

The back-end's feasibility got assessed by Bosch yielding to the following points:

Touchpoints

- Amazon
Through a meeting with Bosch there was
clarified that Amazon usually asks for specific
information from the companies themselves.
Hence, it may not be accepted to add
information or even a line with the link to the
“Join the circle program”.
Staff in-store
As Bosch does not have their own stores,
educating staffabout the return option might
be a hassle. Here, further clarification would
be required
Other touchpoints such as in-store displays,
influencers, Bosch website mentioning the
return service etc. would be feasible.

QR code

An optionthat wasexplored wasthatthe QR code
could for example replace the currently present
nameplate on the Bosch drills. However, it was
clarified this is not possible as there are legal
requirements that obligate Bosch in showing
some specific things on the tools (tool number,
serial number, production date etc.)

There are codes similar to QR codes currently
present on the drill (called DMC codes). However
these are used for in the internal logistics
department and can not be scanned by other
parties (such as the consumer). In theory, the
DMC (Data Matrix Code) could be replaced with
a QR code. If the proposed approach involves
using an app for the QR code instead of being
lead to a website, it opens up the possibility of
developing different apps. These apps could
enable customers to access information relevant
to them through a “customer app,” while internal
logistics personnel could access their relevant
information through an “employee app.”

Lastly, it is feasible to laser engrave the QR code
anywhere on the drill. Although laser engraving
is less sensitive to damage (OSU, 2023), the QR
code could still become damaged over time.
Therefore, it is recommended to position the QR
code in a way that minimizes contact with its
surroundings to ensure its feasibility.

Legal

Atthe beginning ofthe project, it was determined
that Bosch should repurchase the product
in order to refurbish the drill or use its parts.
However, this decision was reconsidered by a
Bosch legal department employee during the
presentation of the final concept.

Essentially, having the product classified as
waste before Bosch acquires ownership, Bosch
would be restricted from engaging in non-
waste-related activities with the returned goods
such as refurbishing the tool or utilizing its parts.
By repurchasing the tool based on its residual
value instead of a standard lump sum, Bosch can
demonstrate that the product has not yet been
treated as waste.

While legal ownership can be obtained without
repurchasing the tool, it is important to clarify
whether the purchase aspect of this approach
is necessary or if offering a voucher based on
the drill's residual value would be sufficient. This
requires further examination and consideration.

Vouchers
Currently, vouchers are already being offered
hence this would not necessarily form a problem.

In-store storage

For the returns performed in-store, the stores
would need to have a storage space for that. Next
to this, as there are arrangements between pick-
up services and the stores for ‘waste’, the Bosch
drills would need to be picked up seperately
from the general electronic waste. This might
pose additional challenges for the in-store return
option.



7.4.2 Desirability

The final solution encompasses the majority of
the wantsand needs identified by the customers.
However, it is important to note that not all
identified elements could be fully integrated into
the concept. Additionally, there is potential for
further exploration in leveraging the relationship
between the customer and the environment.
While the customer played a significant role
in this thesis, providing valuable feedback
and contributing to the design guidelines
incorporated into the final concept, additional
user testing would still be necessary to ensure its
desirability and effectiveness.

7.4.3 Viability

As mentioned at the start of this thesis, Bosch's
internal goals regarding the cordless drill returns
were a parallel process to this thesis. Hence, it
was difficult to assess the economical viability.

From research however, it could be conclded
that recycling would likely increase the price
of the drills. The same could be assumed for
refurbishment since these require even more
cost-intensive processes that require more
employee labour and less automation.

What could be stated however, is that the
development of this return service mostly
requires software development and that
regulations will be set in place that include a
variety of elements present in the return solution.
Additionally, the return service has the potential
to enhance automation through generated data,
addressing the challenges identified during
reverse logistics research. From this perspective,
the return service can be viewed as a promising
investment.
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8. Recommendations

8.1 Important recommendations
8.2 Optional recommendations

This chapter is split into important recommendations and optional recommendations.
The important recommendations cover the back end of the service, steps for
manufacturers, the intermediary for the material flow, economic viability and user
experience. The research into recycling, the (re-) design of drills and upgradability are
elaborated in the optional recommendations.




8.1 Important recommendations

Back end of the service
The back-end of the return service requires
exploration at a variety of stages.

First of all, a comprehensive review of the post-
return possibilities should be undertaken in the
future, considering both their economic and
logistical implications. Questions such as:

- What processes would be needed for the
different possible post-return processes and
what level of difficulty and expertise would
these processes require?

What drill quality level can be attained
considering various drill condition scenarios?
How many virgin/recycled materials should
be integrated?

What would be the cost to bring the drill to
such a processed quality

How environmentally friendly are these post-
return processes?

By having a database for this, the post-return

processes and their economical viability can

more easily be assessed.

Then the logistics of the drill, ie: where the
drills will end up and if they need to be stored
in a warehouse or workshop, requires further
exploration.

Lastly, the system for implementing a closed-
loop of material flow requires further exploration.

Legalisation

In the proposed system, Bosch ‘buys’ the drill
back from the consumer in the form of a voucher
which the consumer uses when buying a new
powertool. For Bosch to have the legal authority
to perform post-return processes, they would
have to assess the residual value of the drill and
pay the consumer accordingly. To ensure that
the legal obligations are met, this incentive
needs to be revisited in a future iteration. Lastly,
regulations should be followed up both on a
national and European level.

Manufacturers
For Bosch to make the shift towards a circular

manufacturing process, it is important for
them to set up a continuously collaborative

and communicative network between the
design team, manufacturing division, external
manufacturers and suppliers, and industry
experts.

Intermediary for material flow

As mentioned in 212 Internal goals, Bosch
would like to establish closed loop material flows
when recycling their drills. For this, Bosch could
either enlist companies or set up an internal
department that acts as intermediaries between
them and recycling centres, and regulate this
process.

Economic Viability

At the end of the day, while this service
contributes to the circular economy, it must also
be economically viable for Bosch to implement
this. Bosch must perform an economic viability
analysis by considering three parts of the service
blueprint which are the ‘evidence’, ‘backstage
actions’ and ‘support processes. Performing a
Return on Investment analysis would help Bosch
determine how many drills must be returned
over how many years to justify investing in this
system. The different elements of these three
parts are discussed in appendix L.

Anther important factor for the economic
viability is the market scenario: What would be
the consumer’s acceptance towards refurbished
products (brand perception/ how much would
they be willing to pay for a refurbished product
etc.) This should further be explored by Bosch.

User Experience

From the user interviews and research, it was
observed that consumers wanted the service
to be accessible and easy to use. Therefore, the
service model must be tested with usersto assess
the ease of navigating through the system, and
analyse ifthe message of circularity isthe primary
driver for the service adoption as it is used as the
main motivating factor.

Beyond this, other motivational factors could
be further explored such as ‘leveraging
the relationship between the user and the



community’ (Poppelaars, 2014). This is an
important area of consideration since the drill
was a shared tool for 8 out of 9 interviewed
participants, and it was not explored further due
to the constraints of this thesis.

Finally, thanks to the three types of return
formula’ offered to customers, they can instantly

utilize theirvoucher upon returning the product.
However, it is recommended to simplify the
communication regarding the three types of
returns, as the current messaging might come
off as challenging for customers.

8.2 Optional recommendations

These recormmendations are aimed at creating a more complete circular economy within Bosch's
system, and they are based on the research findings of the European Commission regarding the

DPP.

Investing in research

As mentioned in the stakeholder analysis, the
main barriers for recycling are the recycling
efficiency and the cost of recycling. Bosch could
work with recycling centres and invest in the
research necessary to reduce these two barriers.

(Re-)Design of drills

The design of the drill may need to be revisited
to ensure that the drills are easier and safer to
maintain and repair at home. This would require
a disassembly and reassembly map, and an
analysis on priority components. By making the
parts most susceptible to a need of maintenance

and/or repair, we can motivate the consumers
to extend the lifespan of the drill, contribute
to the circular economy and increase Bosch's
reputation.

Upgradability

The return service has the added advantage of
providing Bosch with the necessary information
on failure modes and product usage that can
used to improve future products. Bosch can
get more information on the product line and
generate an additional revenue stream.



Ludwigsburg, 2023.
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TUDelft
Personal Project Brief - IDE Master Graduation

Developing a service design solution for the return of Bosch DIY drills project title

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project.

start date 20 - 10 - 2022 15 - 03 - 2023 end date

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet

complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money....), technology, ...).

space available for images / figures on next page

Robert Bosch GmBH is an international technology and service company active in four different business sectors:
Mobility Solutions, Industrial Technology, Consumer Goods, and Energy and Building Technology. Bosch strives to
deliver high-quality products that spark enthusiasm and improve quality of life. Next to this, they want their products
to help conserve natural resources by acting in an economically, environmentally, and socially responsible manner.
Bosch's 'four levers'is used as a guiding thread for this. They consist of :1) increasing material efficiency, 2) enabling
second life of the products, 3) recycling materials and 4) compensating the emissions with carbon offsets (Robert
Bosch GmbH, 2021).

Lever two (enabling second life) is, according to Bosch's 2021 sustainability report (p.27), the 'most complex lever in
the circular economy strategy, but it also offers the greatest potential' (Robert Bosch GmbH, 2021). Currently Bosch
mostly focuses on extending the lifetime of their products by providing a leasing system, optimising their customer
support and easening repairs. Bosch's main product retention strategy is thereby supporting the product's functional
value (van den Berge et al,, 2021) and is mostly applied on the household appliances, E-bikes and PowerTools.

While product retention is a resource-efficient strategy (Achterberg et al, 2016, cited in Wallner et al,, 2022, p.9),
'refurbishment is an especially interesting strategy for products that are difficult or dangerous for consumers to repair
(e.g., high power batteries).' according to Wallner et al. p.9. The latter will be the focus of his master thesis. More
specifically: researching user motivation and barriers to return Bosch DIY drills, developing guidelines and design
solutions for optimized return processes with its corresponding touchpoints.

One of the major challenges in this project will be the multitude of stakeholders. Because of the large-sized nature of
Bosch, internal decision-making and communication might be slower. Hence, meeting with the employees and taking
into account all of these stakeholders can become challenging. On the other side, it would also offer an opportunity to
maximise my time-management and organisational skills. Interesting stakeholders within Bosch concerning this
project would be: the PT/OSU (PowerTools Sustainability unit), BMC/UXE (Central User Experiene Department), MKR
(Market research), PO (product owners), ENG (engineering) and of course my mentors in the company. On Figure 1
current return systems can be viewed for Powertools.

References:

Achterberg, E,, Hinfelaar, J., Bocken, N.M.P,, 2016. The Value Hill Business Model Tool: identifying gaps and opportunities
in a circular network. Retrieved from
https://www.scienceandenergychallenge.nl/sites/default/files/workshops/attachments/NW0%20Sc4CE%20-%
20Workshop%20Business%20Models%20-%20Paper%200n%20Circular%20Business%20Models.pdf.

Robert Bosch GmbH. (2021). Decoding tomorrow: Sustainability report 2021 factbook. In www.bosch.com.
https://www.bosch.com/sustainability/sustainability-reports-and-figures/

van den Berge, R, Magnier, L, Mugge, R, & van den Berge, R. (2021, June). Too good to go? Consumers’ replacement
behaviour and potential strategies for stimulating product retention. Current Opinion in Psychology, 39, 66-71.
https://doi.org/10.1016/j.copsyc.2020.07.014

Wallner, T, Magnier, L., & Mugge, R. (2022, February). Do consumers mind contamination by previous users? A
choice-based conjoint analysis to explore strategies that improve consumers’ choice for refurbished products.
Resources, Conservation and Recycling, 177, 105998. https://doi.org/10.1016/j.resconrec.2021.105998
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PROBLEM DEFINITION **

Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30
EC (=20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **
State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for

An important part of this master thesis' scope will be to align all the stakeholders their expectations towards the
project and the outcome of it. Defining what each stakeholder wants and needs and implementing this throughout
the project. Interesting stakeholders within Bosch would be: the PT/OSU (PowerTools Sustainability unit), BMC/UXE
(Central User Experiene Department), MKR (Market research), PO (product owners), ENG (engineering) and of course
my mentors in the company.

Next to this, which will be the main topic of this graduation project, will be to optimize the return service for Bosch
cordless drills. Since Bosch has a variety of drills, the cordless drills from Green Products DIY range will be the ones
within scope. During the project further specification on the type of cordless drill might be needed. Bosch already
offers repair services where the product is being picked up at the customer's home. The current return systems are
either for exchanging the product or because the client changed their mind. The return system follows a general
process that mostly requires effort from the client's side (see image 1). Return for refurbishment is not yet done by
Bosch itself and the end of life of the Bosch products are mostly the clients' responsibility. However, by creating a
successful return system Bosch will have more influence on the end of life.

Since the client is key in this return process, the user will take on a central position in this project. By finding out the
users” needs and wants as well as appropriate triggers and possible barriers, a return process will be created with the
aim of making the user feel motivated but also capable of returning the Bosch drills. This resulting return service will be
presented in a service blueprint with user touch points. Important to note is that this thesis will focus on optimizing
returns from a user perspective. There will also be taken into account limitations that can arise from the logistical side
within the company. However, any further investigation on how this return system for example can be achieved within
Bosch, is out of scope. Next to this is the aim to focus on the German customer (/ market).

instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.

feel motivated and capable of retummg the drill. A p053|ble outcome for this project would be a service blueprmt and
differentuser IOUCDpOIﬂIS forthereturnof the DY Bosch dritls:

During this project, the user will take on a central position (finding out its needs, wants, preferred triggers etc.) but also
how the type of drill might affect these wants/ needs /preferred triggers. Depending on the outcomes of the latter,
one type of drill might be chosen to create the return service for.

To understand the user better, there will be looked at existing research within Bosch and interviews will be conducted
with (hopefully) the Bosch customer. During these interviews, different tools will be used to understand the context of
the returns as well as the current experience when returning a product better. Next to this, built up assumptions and
hypotheses from the research phase will be checked. Different persona's will be made out of these results and based
on the gathered data, a return service for the Bosch cordless drills will be created. Stakeholders from within Bosch will
also be part of the solution and they will be informed throughout the project about the process. When useful, there
will be brainstormed/ co-created together with these stakeholders.

During the project, both the VIP model and the service design model will be used. Using the former, it will be possible
to generate a wide area of solutions starting from the product-user interaction and context of use. By using the latter
model, the service design model, the user's values and needs are mapped out so that the service - user interaction can
tune to the user's daily life.
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PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within

the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term
meeting, green light meeting and graduation ceremony. lllustrate your Gantt Chart by, for instance, explaining your approach, and
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance
because of holidays or parallel activities.

startdate 20 - 10 - 2022 15- 3 - 2023 end date

Specify product range User tests and first ideation Iteration Delivery
december
28 5 12 . "
Define
Vo e
PRODUCT CATEGORY

During the first three weeks additional research concerning product returns will be conducted and there will be
communicated to the different stakeholders within the company to receive input from them but also to align
expectations. Resulting from this, the type of drill might be more specified. There will also be a start in contacting
customers for the next phase and a start in brainstorm sessions (also one with a stakeholder from company).

USER TEST & FIRST IDEATION

During this phase, a first ideation will take place that will be based off further research within the chosen product
range. This will be presented to the company stakeholders and user research will be conducted by using interviews
where the participant will be given tools and be interviewed while using the tools (timeline tool and social circle tool
for example). This will be qualitative research. At the end persona's and a 'future context' will be determined.

ITERATION
Based on this new vision and persona's previous ideas will be adapted and further developed, again presented to the
company stakeholders and tested with the users.

DELIVERY

A final adaptation of an optimized return system will be done if there is time otherwise, there will only be made a
choice between the different return system concepts / blueprints. In the final three weeks the report will be optimised
and the graduation presentation will get prepared. The final deliverable will most likely be a service blueprint and the
different user touch points.
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed.

Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a
specific tool and/or methodology, ... . Stick to no more than five ambitions.

One of the reasons | changed to a master in Integrated Product design from a bachelor in Mechanical Engineering,
was to learn more about sustainable design. All the projects so far in my design portfolio also represent this interest
and | would love to keep expanding my knowledge and skills in this area further.

This thesis immediately spoke to me upon hearing about it through a meeting with Professor Conny Bakker. | had
expressed wanting to do a graduation project that covered the end of life of products but also my interest in the
corporate world. The master thesis at Bosch seemed like a great opportunity that combines both.

Next to this, | also followed the course Sustainable consumer behaviour next to my courses of IPD. | really liked the
psychology aspect of it and this is a topic that | am very eager to dive into further.

The competences | would like to prove and learn are mostly:
- Expand my knowledge on sustainable consumer behaviour
- Improve my organisational skills further

- Improve my communication skills further

- Learn more about the corporate world

FINAL COMMENTS

In case your project brief needs final comments, please add any information you think is relevant.
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QR code offers benefits but is not the single best option

Options mentioned by the EC

No EC proposal yet

A machine-readable code in the
form of numbers and a pattern of
parallel lines

A machine-readable matrix code
that links to information

Slightly higher cost than of a
e barcode, but among most

affordable and effective

options on the market

Cost e Maost affordable option

Easy and quick to implement,
already present on most
praducts

e Easy and quick to implement,

Ease & speed of implementation already used by many players

Mainly used as triggerto a
webpage but able to provide e
info on condition of the product

Able to tell only a product’s

Data storage feature number

Can sustain up to 30% of
ehtluCtLI[d| damage and still
continue to function

L3S Highly depends on the label
Durability material and print quality
Can be easily scanned by
smartphones. Widely used by
customers already

Can be easily scanned by

User-friendliness
smartphones

Less durable and lower data
storage than other options but
widely used across many VCs

Currently seems to be the most
effective option on the market

A wireless communication system
comprised of tags and readers

The typical tag is not expensive
e but has to be implemented

together with scanners/readers,

which increases the cost

Harder and slower to implement

across the VC due to the reader

tech, mostly used in warehouses

Tags can store up to 128 kilo-
bytes at increasing prices the
more data is stored — enough
to store basic DPP data

Under normal conditions, most
e tags can function for 20 years
or more
Only a couple of mobile
phones can scan the tag,
special scanner is needed
Can bring a lot of value for the
whale VC but ease of access
needs to be solved

Imperceptible codes, the size of a
postage stamp

Cost may vary, shows a lot
of potential for low value
products

Moderately easy & quick to im-

~ plement, less widely used; useful

for sorting of low value items

Able to carry wide range of attri-
butes (e.g., manufacturer, SKU,
type of plastics used & compo-
sition for multilayer objects)

Depends on the surface it is
applied to, but details remain
unclear

A high-resolution camera is
needed during sorting. Unclear
how consumers ¢an access data

Can store much data, but
durability and cost remains
unclear

@ Disadvantage @ Advantage € Combination

Although not mentioned by the EC, NFC and
Bluetooth tags could have potential

Additional options to consider, not mentioned by the EC

No EC proposal yet
A sticker with small microchips and antenna that can be read
by mobile devices

e Rather expensive at about twice the price of an RFID tag,

Cost 3 : ;
but does not require extra reading equipment

e Easy and quick to implement given their small size on a

Ease & d of impl tati d
AL apReC Ol PR range of different products

Every tag has a memory chip. Amount of info stored

Data storage feature e depends on the tag type, ranges from 48 bytes to 1
megabyte. Most commonly used as a trigger to a website
Durability e' Has a lifespan of over 10 years
Can be read by most smartphones. A user needs to bring
User-friendliness e in their phone within the range of 0.1 m and will be

presented with data

Potentially easier to use than other tag but limited to small

distances; so far has been widely adopted for payments

© ¢ Q© Bluetooth tags

‘Microcomputers’ the size of a postage stamp that power

themselves by harvesting radio waves from nearby device

e The most expensive solution among all presented data
carriers, but might get more affordable in the future

Harder and slower to implement due to their novelty, at
the moment only works paired with cloud solutions

Do not store data. When there is no energy nearby, they
e will not transmit data. Highly dependent on the data

transmission to the cloud

Some tags last 4 years. Battery-free options may last

longer but still unclear

e Captures data within 10 m range, can be read via any

existing Bluetooth devices

Provides value for all stakeholders across value chain. Works

best when combined with Al in the cloud and machine learning

@ Disadvantage @ Advantage

Combination

Assessment by the BCG (Boston Consulting Group) of the different possible data carriers (Boston

Consulting Group & World Business Council For Sustainable Development, 2023).
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C. Group brainstorm
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2. Get into the skin (Smins) @

What could be the
personality of this person?

How would this character's
views be towards society?

What would be their good a
bad traits?

3. What would I (name of persona), find a ferrible idea fo... %
( Sming)

This would really Na d | ne This would really make me

me to return a feel - to return a
drill...




3. What male v e iaas bod? Con we fransform them? *
(10mins)

.‘,. -

This would really

This would réally make me

motivate me to return a Nadine fee! EGBGBIE to return a

pUS )
B

drill.. drill.

2. Get into the skin (Smins) @

; What could be the
] KI personality of this person?

How would this character's 5 2
views be towards society?

What would be their good and
bad traits?

" .
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(S»u'ns')

This would really
me to return a

drill...

This would really

This would really make me

feel - to return a

drill...

uld really make me
to return a

(0]
Klau




2. Get into the skin (5mins) ®@

Iow would this character's

views be towards society?

| What would be their good and
bad traits?

M/Aat would I, (name of ,bers'ana) find a terrible idea to...

[Smmgj . .
This would really | J
_ me to return a <f
il e

What could be the
personality of this person?

This would really make me

fee! [GGPGBIE to return a

drill...

.-
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3. What makes the ideas bad? Can we transform them? ”

This would really

- me to return a
Jef

drill...

This would really make me

fee! GOBEIBIE to return a

drill...
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D. Harris profiles
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IN-STORE EXPERIENCE

-a - +

Durable {resource
consumption, transport)

Maintains product's
residual value

Repurchases returned
goods based on residual
value

Collects data concerning
the product's condition.
This can either be during the
product's usage or before its
return to Bosch

Promotes other circular
initiatives too.
(maintenance, repair,...)

Sparks a thoughtful
divestment process at the
divestment decision
process

Holds users by the hand to
say goodbye

Leaves as little time as
possible between the
divestment decision and
action.

Is an integral part of the
consumption cycle.

Allows for autonomy
(control, self-expression)
while also making use of

existing communities

In-store experience:

Durability: All the consumers have to go all the way to the OBI
which is not the most durable option.

Maintains residual value: Currently dropping the drill in the box
doesn’t ensure the maintenance of the product's residual value.
However, if the drill would just be returned at the checkout and be
carefully stored by the employees, the residual value of the drill
could be maintained. This however requires more work on the
staff's end.

Repurchase returned goods based on their residual value: Not
currently the case but could be easily integrated by transferring
money to the consumer's bank account upon the drill's return.
Collects data concerning the product’s condition: Data could be
checked by in-store staff before the return. (For example, fill in a list
with following criteria: damage in drill's appearance or not
(scratches=5mm), functioning or not, battery swollen or not).
However, staff would need to be trained to do this and since drills
would most likely not be returned on a regular basis, they might
forget about it.

Promotes other circular initiatives too: In-store, consumers get
advised about their repairability of the drill and if the drill has really
reached its EOU.

Sparks a thoughtful divestment process: The divestment
decision is not integrated in the concept. The concept idea does not
include this decision making process and it would be hard to
integrate it. The reason for this is that the solution is very store-
focused and a store is not a commeon touchpoint. A solution that has
a more recurring touchpoint and which would remind the customer
through this touchpoint about a thoughtful divestment process,
would be more effective.

GAMIFICATION

« Durability: There are durable options
available (such as return through postal
service). Picking up the drills at
consumers their home is less durable
however.

- Maintains residual value: All the options
ensure that the drill is well packaged upon
their return. The consumer is however
given the responsibility for the packaging
which might negatively affect it.

+ Repurchase returned goods based on
their residual value: Not currently the
case and not as easy to integrate as the
in-store case where there can be checked
that the drill is returned and where the
money transfer can happen directly.

- Collects data concerning the product's
condition: Has the potential to store data
but doesn't at the moment.

« Promotes other circular initiatives too:
Doesn't promote other circular initiatives
but also has the potential to do so -
however, this is not its current concept.

+ Sparks a thoughtful divestment
process: Currently no other consumption
actions (repair, registering of tool etc.) are
included in the QR code concept direction.
However since registering is already an
action requiring the scanning of a barcode,
this idea could be extended to the QR
code. By using the QR code as an active
feature during consumption (including the
option to return the drill EOU), it is likely to
spark a thoughtful divestment decision.
Because of the potential to spark a

thoughtful divestment process, a + is
given to the option.

QR code:

-- - +

SUSTAINABILITY PROGRAM

Sustainability program:

Durability: The drill is returned through
postal service which is the most durable
option (requires the least individual
transport and drill needs to be packaged
anyways to ultimately bring it to a Bosch
warehouse - be it the in-store option or
not).

Maintains product’s residual value:
Postal service ensures that the drill is well
packaged upon its return. The consumer
is however given the responsibility for the
packaging which might negatively affect
it.

Repurchase returned goods based on
their residual value: This could be
integrated through the website's account
where the consumer would then fill in
their bank account number or through
credit that would become available to the
customer.

Collects data concerning the product’s
condition: Data is being collected and is
part of the concept.

Promotes other circular initiatives too:
Promoting other circular initiatives is the
main theme in this return concept, hence
++,
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IN-STORE EXPERIENCE

Holds users by the hand to say goodbye: The consumer is not
held by the hand during the divestment option evaluation (see Flora
Popeelaar's “Conceptual model of divestment and the position of the
design principles”). However, by only providing one EOU option, the
consumer is somewhat held by the hand since there is not much to
choose from. However, the user could still bring the drill to a
recycling park. For the divestment preparation, no initiative to ‘hold
users by the hand' is taken either since it is up to the consumer to go
to the store and not forget their drill before leaving. For the final act
of disposition however, the user does not need to do much and is
guided in the store. How well the guidance would be, would depend
on the staff and how many clients are waiting for help etc. For this
solution, the evaluation phase could potentially be better guided and
ideally for the divestment preparation, a notification would pop up to
not forget the drill before the consumer leaves their house to go to
the store. A possible way to do this, would be to allow the consumer
to choose a date to return the drill and that this can then be added to
the consumer’s agenda. Through the agenda, a reminder could then
be given to not forget the drill. This however would require additional
steps from the consumer and on top of that, not everyone uses an
agenda. As mentioned before, integrating the divestment decision
process in the return solution also poses some difficulties for this
idea concept.

Half of the decision processes (see Poppelaar's conceptual model)
can only be influenced in a fairly complicated manner, therefore the
solution is in betweena--and a -

Leaves as little time as possible between the divestment
decision and action: Users could be prompted to bring the drill
back as guickly as possible, however only very limited influence is
possible for this option.

Is an integral part of the consumption cycle: Already discussed
previously, therefore a minus.

Allows for autonomy (control, self-expression) while also
making use of existing communities: Not much autonomy since
there is not much cheice and no communities are leveraged.

GAMIFICATION

+ Holds users by the hand to say
goodbye: In comparison with the in-
store concept idea, this option offers
more guidance throughout the
divestment steps starting from the
evaluation of different divestment
options to preparing the divestment
(packaging the product and getting the
materials for this if necessary) and the
final divestment action where the
consumer can choose its level of
autonomy. Because of this, a plus is
given. How 'intuitively guided,
supportive, simple, effortless and
seamless’ this would be depends
however greatly on the way the QR
code portrays this information and the
efficiency of the front-stage, back-stage
and supporting processes. Therefore, a
plus is given.

Leaves as little time as possible
between the divestment decision
and action: Depending on which return
option the customer chooses, the return
happens fairly quickly. If the consumer
chooses to receive the box, itis up to
them when they return the box (they
can return it whenever it suits them). If
the consumer chooses to get the drill
picked up, it is most likely that the
options which will be shown would be in
the near future. Since not much can be
changed about the time in between the
divestment decision and action for
when the box gets delivered, a minus is
given.

Is an integral part of the
consumption cycle: This is not the
case at the moment but the QR code
solution has the potential to integrate
this aspect in the solution.

Allows for autonomy (control, self-
expression) while also making use
of existing communities: The solution
allows for autonomy through offering
different return options and has the
potential to create communities through
posting the creative boxes on social
media or offering puzzle solve
platforms on the Bosch app.

SUSTAINABILITY PROGRAM

+ Sparks a thoughtful divestment
process: Since other return options such
as repair and return for maintenance and
even EOU are already on the website; it
is a common touchpoint that customers
might use when in need. However, itis a
touchpoint that is not easily visible and
also not a very memorable touchpoint
meaning that customers are not
confronted with it during usage although
a notice in the package informs
customers about the program. Once
registered in the program, the customer
can be reminded about this EOU return
option and other circular initiatives. Also
when buying the drill through the Bosch
website or when wanting to repair the drill
through the Bosch website, customers
can be prompted to participate in the
program. The customer however might
not repair their drill through Bosch if it is
out of warranty or might buy their drill
through another retailer. Only a handful of
ways can thus remind the customer of the
program: notice in the package,
information on the regular Bosch
websites and mails once the consumer is
registered. Since these are not a lot to
stimulate the consumer during drill usage,
only a plus is given.

Holds users by the hand to say
goodbye: This is not really the case as
the consumer has to start the return by
going on their registered account. Here,
the customer can of course be informed
about the different return steps but has to
be the one bringing it to a postal point/
postal service in the end. The evaluation
of the different divestment options, the
divestment preparation and act of
divestment is thus mainly the consumer’s
responsibility. More initiatives in these
areas could however be integrated.
Leaves as little time as possible

bety 1 the divest t decision and
action: The consumer can be prompted
through emails to return the drill as soon
as possible once having shown interest in
returning the drill EOU, however how
much time it would tale to divest the
product after the customer decided it
reached its EOU, is up to the customer.
Is an integral part of the consumption
cycle: Yes, this concept idea also
integrates other circular initiatives such
as repair.

Allows for autonomy (control, self-
expression) while also making use of
existing communities: The concept idea
does create a possible community based
on the sustainability level associated to
the customer. This could potentially be
added to the already existing
communities on the Bosch app. However,
it is unlikely customers would really be
interested in communities based on their
sustainability level. Lastly, the concept
idea does not promore self-expression.
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IN-STORE EXPERIENCE

Requires as little brain

cycles as possible

Requires as little time as

Doesn’t require socially

possible

deviant behaviour

Doesn't require financial

resources

Requires little physical

effort

Provides flexibility in the

extent of required
socializing

Flexibility in return
options

In-store experience:

Requires as little brain cycles as possible: The return does not
consist of a lot of steps and just requires the customer to take the
drill and go to a store. The need to address customer service in-
store could be considered as adding more ‘brain cycles’ to the
return. The brain cycles for social interactions differ from person to
person. However, seen the steps needed to make the return and
simplicity of them, the return is fairly simple though.

Requires as little time as possible: This depends greatly on if the
customer does the return on their way to another chore or not. In
comparison to bringing the drill to the postal service (which can also
be combined with other chores), going to stores is more time-
consuming however. From customer interviews, the stores selling
Bosch drills were also further away than the closest-by postal
service point. If the customer does not own a car, transport can be
even more time-consuming. The block is therefore placed between -
and - -,

Doesn’t require socially deviant behaviour: Going to the store is
considered a ‘normal’ action.

Doesn’t require financial resources: Although the user does not
need a box for this return, they would have to pay for the transport to
the store. This transport aspect can be seen as expensive
depending on the customer’s situation.

Requires little physical effort: The return requires the customer to
go to the closest-by store that sells drills. Although the customer
does not need to pack the product, this requires extensive physical
effort in the sense of transport.

Provides flexibility in the extent of required socializing: The
customer has to socialize with customer support in this concept idea,
they can however choose to say the bare minimum or be more
social, hence the minus.

Provides flexibility in return options: Only one return option is
offered hence there is no flexibility.

GAMIFICATION

In-store experience:

Requires as little brain cycles as
possible: The concept idea provides a
pick-up option where the drill is picked
up at the customer's home, not much
brain cycles are needed for this option
except planning to stay at home on the
selected pick-up day.

Requires as little time as possible:
Through the pick-up option of this idea,
this concept idea also requires very little
time.

Doesn’t require socially deviant
behaviour: Some of the concepts are
fairly new (such as decorating the box
and solving the foam puzzle). This is
however not required from the
participant and is optional.

Doesn’t require financial resources:
In case the box is sent and picked up, no
financial resources are required.
Requires little physical effort: Through
the pick-up option, minimal physical
effort is required.

Provides flexibility in the extent of
required socializing: The customer has
to socialise somewhat through returning
the drill, either through the pick-up or
returning it themselves by postal service.
If the customer uses drop-off points for
their package, the customer does not
need to however. Therefore, a plus is
given.

Provides flexibility in return options:
The return is given in different forms but
is always through postal service, hence
providing an in-store return could offer
even more flexibility.

SUSTAINABILITY PROGRAM

In-store experience:

+ Requires as little brain cycles as
possible: This concept idea is probably
the most complex out of the three since it
requires the customer to fill in their
personal details to make a Bosch
account, couple it to their drill through the
Bosch drill registering option and
eventually return the drill through postal
service if desired by the customer. A lot of
additional steps are thus requested from
the participants that include the early
stages of drill usage. Although these
‘early drill usage’ steps are optional, the
customer is still required to return the drill
EOU by setting up the return themselves.
Requires as little time as possible: If
this return solution would be executed
entirely (with the early usage steps), it
would take quite some time from the
participants.

Doesn’t require socially deviant
behaviour: This concept idea normalises
sustainable behaviour and encourages it,
no steps are required that are considered
‘socially deviant'.

Doesn’t require financial resources:
The customer needs to provide a box,
hence this solution requires financial
resources.

Requires little physical effort: The
customer needs to bring the box to the
postal service or a package drop-off,
hence physical effort is required. Usually,
post offices are in every municipal while
stores selling drills are most often found
in cities. It can thus be assumed that the
physical effort (measured in distance
needed to travel by the consumer) is less
when bringing it to postals service.
However, if the customer also needs to
provide packaging themselves, additional
physical effort would be required.
Therefore, a minus is given.

Provides flexibility in the extent of
required socializing: The customer can
also make use of a drop-off option for the
package, hence a plus.

Provides flexibility in return options:
Only one option is provided to the
customer, hence no flexibility is given.
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E. Screener for participant
recruitment
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724 https: /fapp.testingtime. com/customer/order/XWSgWIL pjd/summary

L] TestingTime

Summary of your recruitment

Do not use this as an invoice. The final invoice will be sent after the order has been completed.

Printed on 21/12/2022.
Set-up

Project name:
Interview, Remote (Moderated)

Study method:
Interview, Remote

Amount of test users:
9 test users

Subtotal

Characteristics

Recruit from:
TestingTime Public Pool

Age range:
Only one specific age range
1. 18-75 years: 9 test users

Gender:
Evenly balanced gender distribution

Languages:
English

Country of residence:
Germany

Subtotal

Total
(VAT free)

Total contains:

Incentives

21/12/2022, 15:38



Order | TestingTime hittps: /fapp.te 5!inglimc.bm:l*'cu!:lurncrr'urd\:rr"XWSg\’&"l]_.pjck"slml

Screening

2of 5

1.

The following statements are all about cordless drills. In case you have other types of drills of which none is cordless, then

please select 'Not applicable to me'.
Which statement is true: (Single-select)

2.

3.

4.

Not applicable to me. (Disqualify)

| share cordless drill(s) with others and we consider ourselves co-owner(s) of the drill(s). (Qualify)

| use someone else's cordless drill(s) but | don't consider myself as an owner of the drill(s). (Disqualify)
I share a cordless drill with others, however | am the owner of the drill(s). (Qualify)

| am the only owner of the cordless drill(s) and | do not share the drill. (Qualify)

Select all options applicable to you: (Multi-select) 3 participants answered the followi_ng question as well: .
Please select the statement that applies to you. Please be aware that the product doesn't need to be a drill:
| diSPOSEd of a drill within the last 5 years. (Qualify) + | have returned a product from the brand of the previous question. This was to repair the product. (Qualify)

; . f : + | have returmed a product from the brand of the previous question. This was because | no longer wanted the purchased
| disposed of a drill more than 5 years ago. (Disqualify) product (Qualiy)
| have never disposed of a drill. (Disqualify) « | have retumed a product from the brand of the previous question. This was for other reasons than repair/ no longer

§ . ; wanting the purchased product. (Qualify)
I would like to dISpOSE of a drill. (lrre]eva”t) * | have never returned a product from the brand of the previous question. (Disqualify)

Mone of the above {Disqualify) + | have been wanting to do a return to the brand of the previous question, but | didn't end up doing it {Qualify)
Also, would it be possible to change ‘| would like to dispose of a cordless drill, (Irrelevant)’ to (Qualify)?

From what brand is/are your current drill(s)? Select all applicable options. (Multi-select)

| don't (co-)own a drill at the moment. (Disqualify)
Makita (Irrelevant)

Hilti (Irrelevant)

FESTOOL (Irrelevant)

Bosch (Qualify)

Stihl (Irrelevant)

None of the above (Disqualify)

Which statement is true regarding DIY projects.

You can agree to more than one statement. (Multi-select)

5.

Total
(VAT free)

If | do DIY tasks the visual results especially need to be perfect and | also like to get praised for the projects | do. If | cannot
achieve those results myself | am happy to ask a professional craftsperson to do it for me. Power tools have to have a proper
performance for the tasks - but should also visually appeal to me with their design. (Disqualify)

When it comes to DIY projects, | also like bigger projects and | am capable and experienced to do these projects. | always try to
achieve the best or even perfect results - comparable to a professional. | am very knowledgable when it comes to power tools. |
always look for very high quality tools of good brands that meet my high demands. (Qualify)

| really enjoy doing new and also sometimes challenging DIY tasks. | am quite ambitous to learn new skills and to realize also
more demanding projects. But finally it is not about being perfect all the time. When it comes to power tools | mainly look for
durable, performing tools which are not too complicated in usage. (Qualify)

DIY is a way to have fun or to relax myself. It is all about beautifying and improving my home the way | want it to be. | am proud
of what | can achieve, even with the rather limited DIY-Skills | have. A good power tool needs to be very easy to use, safe but
also durable. For this | am willing to sacrifice on power. (Qualify)

| can do a DIY tasks myself, but | do not particularly enjoy doing them - it's more a means to an end that helps me to have a
cosy home and keep things in order so it is a place to relax. Power Tools need to function in a safe and easy way to fulfil their
tasks, | don't really care about the brand | buy. (Disqualify)

I don't do DIY. | usually buy products that are already set up. | do love beautifying my home, however, DIY is nothing for me.
(Disqualify)

None of the above (Disqualify)

Which statement is true regarding your DIY skill level: (Single-select)

Very high (Qualify)
High (Qualify)

Total contains:

Incentives

211122022, 15:38
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Planning

Remote tool:
Microsoft Teams

Remote access details:

https://teams.microsoft.com/l/meetup-
join/19%3ameeting_N2Y5YzYyOWMItZTEzZi00OYmQxLWISZDItOWQxY21zNGY4AMG)|%40threaa.v2/uscontext=yo /D022 11040229033
%220ae51e19-07cB-4e4b-bb6d-648ee58410f4%22%2c%220id%22%3a%2259f85ef6-9779-474b-baa8-f4910105f9a6%22%7d

Device requirements:
1x device required
Device: Computer

Message to test users:
Please agree to the participation agreements (2 pages that require a signature) before starting the interview. Open Teams a bit
before the start of the interview so that we can start the meeting on time.

Additional information for TestingTime:

For the screening, 3 participants for each qualified solution of question 4 should be chosen - leading to a total of 9 participants.
(Q4: 'Which statement is true regarding DIY projects. You can agree to more than one statement.’) Next to this, for the qualified
solution of Q4 to be valid, each group needs to answer Q5 followingly:

1) Qualified solution 1 Q4: 'When it comes to DIY projects...' for this solution to be valid, the participant needs to have answered
one of the following in Q5: "Very high /High/ Moderate"

2) Qualified solution 2 Q4: 'l really enjoy doing new...' for this solution to be valid, the participant needs to have answered one of
the following in Q5: "High/ Moderate/ Intermediate”

3) Qualified solution 3 Q4: 'DIY is a way to have fun or to relax...' for this solution to be valid, the participant needs to have
answered one of the following in Q5: "Moderate/ Intermediate/ Low"

Duration per session:
60 minutes

Tuesday, 3 January 2023
09:00 - 10:00 (Preferred)
10:30 - 11:30 (Preferred)
12:00 - 13:00 (Preferred)
13:30 - 14:30 (Preferred)
15:00 - 16:00 (Preferred)
16:30 - 17:30 (Preferred)
20:00 - 21:00 (Preferred)

Wednesday, 4 January 2023
09:00 - 10:00 (Preferred)
10:30 - 11:30 (Preferred)
12:00 - 13:00 (Preferred)
13:30 - 14:30 (Preferred)
15:00 - 16:00 (Preferred)
16:30-17:30

20:00 - 21:00 (Preferred)

Thursday, 5 January 2023
09:00 - 10:00 (Preferred)

Total
(VAT free)

Total contains:

Incentives

21/12/2022, 15:38
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F. Interview guide
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Interview Guide

https://bcgov.github.io/design-research-guide/activities/interviews.html

1.

»

Intro

Who is _ for throwing a drill away?

Hello, my name is Margo and together with Bosch | am looking at ways to bring used tools
that are ready for disposal back to Bosch. The tool | am more specifically looking at is the
cordless drill. The reason we are doing this, is so that Bosch can reuse materials of old drills.
Do you have any remarks or questions so far?

Okay @

You can always ask questions while the interview is ongoing. Some questions might seem a
bit weird to you but | would still get valuable information from your answer.

During this interview we will first talk about your current drill use for 15 to 20mins, then we
will take about the same amount of time to talk about general returns and Bosch. And then
we will end the interview by talking about your past discard behavior of a drill and quickly
rate some current solutions that | came up with.

¢ You indicated on the survey that you consider yourself as the sole owner or co-
owner of a cordless drill. Could you explain this a bit more by telling me when the
drill was bought and with who you maybe share this drill?

s |f you would have to map the persons you share the drill with on the circle (Miro},
who would you consider to make the most use out of the tool? This person is placed
closer to the center.

*  Would you consider yourself therefor the person responsible to throw your current
drill away? Or would you rather think someone else would be responsible for that
regarding your drill?

s  Why??

¢ You also indicated that you have already thrown out a drill once? How was the
situation in this scenario? Why were you the one responsible for disposing the drill?

Okay so now a bit more about your drill usage...

What were your goals for using the drills, did you want to solve little chores in the house or make
your own furniture...? -> Try to delve deeper into that,

o Where do they get their DIY ideas from?
o What other different tools do they use during this process (other people/
magazines/ their phone)?

| saw that there is also a Bosch app where you can for example get DIY ideas from, do you have this?

o How do you ask questions to Bosch when you need info/ help?
o What would be your preferred way to communicate with Bosch employees?
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Returns

Hassles, motivators, and reasons for feeling incapable in returning a product

S0, we want to bring the drills that are ready for disposal back to Bosch. Currently the most
commaon way to bring a purchased product back to its company, is through returns. Either
you bring back the purchased product to the store or you send it back by post. This is done
when a product is defect, or when you end up not wanting the purchase. Now we will be
talking a bit more about such return.

¢ [sthere areturn you remember that you found particularly annoying, and do you
remember why? This can be any product you have ever returned.

¢ [sthere also areturn you really enjoyed? And why did you? This can again be any
product?

s (Okay you gave two interesting examples, how did you find out in these cases how
you needed to return the product?

BOSCH-1

Now we will talk a bit about returns that are done specifically to Bosch. This again, can be for
repair reasons or because you end up not wanting the purchase. Have you ever done such a
return to Basch? It could also be for different reasons that | did not mention.

IF THEY DID:
¢ Do you remember what it was and what the reason was for the return?

* What motivated you to do this return?
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We will now look at the different steps of a Bosch return, you can then indicate when
you feel annoyed about a step or when you feel happy about a step. You can give some
additional information of course since you have already done a return. Maybe you did a
certain step differently for example.

¢ Was there a moment or were there moments you felt incapable to do the return?
¢ Do you remember how you feund out how you needed to return the product?

IF THEY DIDN'T:

BOSCH = 2 (If people haven’t done a return to Bosch)

Now we will quickly look how such a return is done when a product needs to be returned to
the warehouse. | will need you to imagine that you bought a product from Bosch on their
website and once it arrived, you changed your mind and didn’t want the purchased product
anymore.

On the Miro board you see the different steps for this return. Here you can easily indicate
with the smileys how you would feel about the different steps. A variety of emotions are
mentioned to help you express yourself. You can put the smiley in each square.

For the next one, | will need you to imagine that you want to return your Bosch drill to the
store. | will again guide you through the different steps and you can indicate what emoji
suits how you feel about it. Please give some explanation while adding the emoji’s. For the
transportation step, let’s imagine you need to bring the drill to the closest by OBBI. (BRICO)

You have indicated that you have already thrown out a drill in the past 5 years. Could you
explain a bit on how you did this, meaning where you threw the drill away?

When did you decide to throw the drill out and -? {

¢ Did you research different options te discard your drill and if yes, how did you
research this?

¢ And why did you choose this option of discard?

¢ Did you have to do anything that was annoying to discard the drill? What was the
process like, this can also be elements that you enjoyed?

¢  When did you buy a new drill? Was this before you discarded your old drill/ during
or after?

e How did you choose a new drill? Was this difficult/ easy for you?
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4. Rating possible solutions
Now I will be showing some possible return formulas that were developed to bring a drill
back to Bosch at its EOU (end of use). | explain each concept idea using the visualizations on
the Miro board and pointing out the distinct features of each solution. You can then rate
these features with the same smileys as before and give a short explanation for why you
gave that rating. Lastly, an overall rating for each concept idea is asked, again using the
smileys.

SOLUTION 1:
e Ease option
Underlying assumption:

o The customer has a hectic life and just wants the drill out of the house w/o
putting any effort in.

e Family aspect option
Underlying assumption:

o The customer doesn’t mind putting time and effort in a task when it is combined
with an aspect of their life which they value (similar to ikea’s approach where
they combined selling furniture with making a family trip).

e Challenge option
Underlying assumption:

o According to the characteristics of the different customer segments from the
customer research conducted by Bosch, there is a potential that a challenge
integrated in a return might be experienced as fun and rewarding for a specific
customer segment.

SOLUTION 2:
e Professional aspect
e Advice on new/ old drill



(9%

Underlying assumptions:

o The customer has difficulty in determining if the drill should be repaired / thrown
out.

o The customer has difficulty knowing the needed technical specifications when
buying a new driil.

e Feel physical properties of new drill

Underlying assumption:

o The customer would like to feel the physical properties of the drill before buying
it. {l would like to know how comfortable and heavy a drill is before buying it.)

SOLUTION 3:
e The rewards
e The Bosch account that tracks usage behavior

Additional question:

What rewards would you personally like?

The end

Now we are at the end of the interview, is there some idea or remark that popped up or
something you want to share still?

Okay, thank you so much, | really appreciate your time and effort and also the valuable
insights you gave me. | hope you have a wonderful day.
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OOV OB
QO BBV
QRO O6BOOE

3. Separate dangerous
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5. Pack dangerous com-
ponents individually
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Upper graphic was used during the pilot test and was deemed too complicated, hence it was
simplified leading to the lower graphic.



135

H. Participation agreement
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Research Bosch GmbH

This research is conducted as part of the MSc study Industrial Design Engineering at TU Delft.

Student: Margo Welsch

Contact person: Margo Welsch,

Informed consent participant
| participate in this research voluntarily.

| acknowledge that | received sufficient information and explanation about the research and that all my
guestions have been answered satisfactorily. | was given sufficient time to consent my participation. |
can ask questions for further clarification at any moment during the research.

| am aware that this research consists of the following activities:

1. Viewing and comparing visual and audio scenes online
2. Fill out a paper form
3. OCnline or in person interview

| am aware that data will be collected during the research, such as notes, photos, video and/or audio
recordings. | give permission for collecting this data and for making photos, audio and/or video
recordings during the research. Data will be processed and analysed anonymously (without your name
or other identifiable information). The data will be part of a master thesis that will be published on the
following website: https //repository.tudelft. nlfislandora/search/?collection=education

The photos, video and/or audio recordings will be used to support analysis of the collected data. The
video recordings and photos can also be used to illustrate research findings in publications and
presentations about the project.

| give permission for using photos and/or video recordings of my participation:
(select what applies for you)

[] inwhich | am recognisable in publications and presentations about the project.
[] inwhich | am not recognisable in publications and presentations about the project.
[ for data analysis only and not for publications and presentations about the project.

| give permission to store the data for a maximum of 5 years after completion of this research and
using it for educational and research purposes.

With my signature | acknowledge that | have read the provided information about the research and
understand the nature of my participation. | understand that | am free to withdraw and stop
participation in the research at any given time. | understand that | am not obliged tc answer questions
which | prefer not to answer and | can indicate this to the research team.

| will receive a copy of this consent form.

Last name First name

[ 12021

Date (dd/mm/yyyy) Signature



Participation Agreement

1. Explanation of the user study

The Robert Bosch GmbH, corporate department User Experience (BMC/UX), Robert-Bosch-
Platz 1, 70839 Gerlingen-Schillerhéhe, Germany (hereinafter: “we” or “Bosch™) intends to
conduct interviews with you about your experiences with certain products and/or services
as part of the user study "Motivation, pain point and potential triggers for EOL drill re-
turns” (hereinafter: "user study”).

2. Subject of this Agreement

This Participation Agreement contains the conditions for the user study, which the partici-
pant agrees to comply with.

3. Participation

Participation is voluntary and without any remuneration, unless this is separately agreed
with the participant. Participants must be of legal age.

4. Temporary provision of products

For the time and purpose of the user study and within the scope of this Participation
Agreament, Bosch may provide the participant with products or Bosch may temporarily pro-
vide a service and grant corresponding rights of use to the respective service for the pur-
pose of the user study. The participant is not entitled to provide products or the service to
third parties or to make them accessible in any other way. The participant shall handle
products properly and with care. After the end of the study, the products shall be returned
to Bosch or the right to use the service shall end.

5. Recordings

In order to record ti | impressions and of the par with re-

o
© BOSCH

Invented forlife

7. Reports

The participant irrevocably grants Bosch the non perpetual, transferable,
sublicensable and worldwide right to store, display, copy, publish, edit or otherwise
use any reports created by the par without ting any tion. The
participant waives the naming of his or her name as the author.

8. Remuneration

If a remuneration is paid for participation in the study, this is subject of a separate
agreement with the participant. If there is no explicit agr t regarding a a
tion, the participant does not receive any remuneration for participating in the user

study.
9. Confidentiality

Does not apply.

10. Termination

This Ag may be i by the participant and by Bosch at any time. Notice
of termination may be given in text form, e.g. by e-mail; it must be addressed in each
case to the contact person or contact address specified in this Participation
Agreement.

11. Changes in the conditions

Bosch is entitled to amend this Participation Agreement at any time. For this purpose,
the participant will receive a notification by e-mail, fax or letter stating the amended
conditions and the effective date. Amendments to this Participation Agreement shall
b ffective if the participant has expressly agreed to them or if they have been

gard to the subject of the user study, Bosch may take audio and video recordings of the
participant. The partici agrees that these recordings may be taken and used by
Bosch internally (e.g. for employ ining, publication on the i ) in i
with the user study unlimited in time and space and free of charge. Any further publica-
tion of the recordings (e.g. on the Internet, for advertising purposes) requires the separate
explicit consent of the participant,

6. Participation

The participant will conduct the user study in parson and, if a product is provided to him
or her, he or she will get familiar with the operation of the product. The participant is also
obligated to keep access data, including passwords, secret and not to make them accessi-
ble to unauthorized third parties if he or she has received access data. In addition, the par-
ticipant agrees to be available during the user study and also after its complation for ques-
tions from Bosch regarding the experiences gained from the user study. Furthermore, the
participant agrees, if ted by Bosch, to answer a questionnaire and/or to write a re-
port on his experiences and to provide this to Bosch.

brought to the participant's attention and the participant does not object within 14

days. If he or she rejects the ch the Participation Agr t ends icall
12. Dispute resolution
Bosch does not participate in dispute lution p di before a arbi-

tration board.

13. Final provisions

Should any provision be or become invalid in whole or in part, this shall not affect the
validity of the ining provisi Verbal collateral ag have not been made.
German law shall apply. As far as permissible, Stuttgart is determined as the place of
Jjurisdiction,

| accept the above mentioned conditions of the Participation Agreement.

| have taken note of the Data Protection Notice on page 2.

Family name, given name

Address

Place, date Signature

Version 2.0.6, print date Nov 2022



Data Protection Notice according to Art. 13 GDPR

The protection of your privacy throughout the course of processing personal data as well as
the security of all business data are important concerns to us. We pracass persanal data
confidantially and only in accordance with statutory regulations. Data protection and infor-
mation security are included in our cerporate policy.

Principles

Parsonal data consists of all information related to an idantified or identifiable natural per-
son, this includes, e.g. names, , phone s, email , contractual
master data, contract accounting and payment data, which is an expression of a person's
identity. We process personal data only when there is a statutory legal basis to do so.

The Robert Bosch GmbH, corporate department User Experience (BMC/UX), Robert-Bosch-
Platz 1, 70839 Gerlingen-Schillerhfhe, Germany (hareinafter: *we” or “Bosch”) is responsi-
ble for the processing of the personal data.

Purpose of processing and legal basis

We as well as the service providers
following processing purposes:

d by us p your persanal data for the

* Execution of the contract.

The legal basis for the processing of this personal data is Art, 6 (1) 3. 1 lit. b GDPR, be-
cause the processing is necessary for the perfermance of the contract between Bosch and
the participant of the user study.

Duration of storage, retention periods

Principally, we delete your personal data If a purpose and legal basis for data processing
does not exist anymore or we are legally obliged to delete. Please note that we are not al-
lowed to delete personal data, which we have to keep to fulfill a legal obligatlen (eg. reten-
tlon periods under the tax and commercial codes, which require the availabillty of certaln
documents such as contracts and involces for a certain period of time).

Rights of data subjects

To enforce your data subject rights and to notify possible data protaction incidants please
use the following link: https://www.bkms-system.net/bkwebanon/report
[clientinfo?cin=18rbds19&language=eng. When doing so, please ensure that an unambigu-
ous identification of your person is possible. You may also contact our Data Protection
Officer using the contact information stated balow.

Right to information and access

You have the right to obtain confirmation from us about whether or not your personal data
is being processed, and, if this is the case, access to your personal data.

Right to carrection and deletion

You have the right to obtain the ractification or completion of inaccurate personal data or
deletion of your data as far as statutory requirements are fulfilled.

Restriction of processing

As far as statutory requirements are fulfilled you have the right 1o demand for restriction of
the procassing of your data.

Data portability

You are entitled to receive data that you have provided to us in a structured, commonly
used and machine-readable format or - if technically feasible - to demand that we transfer
those data to a third party.

Version 2.0.6, print date Nov 2022

Objection to data processing based on the legal basis of "legitimate interest”

In addition, you have the right to object to the processing of your personal data at any
time, insofar as this is based on legitimate interest. We will then terminate the process-
ing of your data, unless we demanstrate compelling legitimate grounds according to le-
gal requirements which override your rights.

Withdrawal of consent

In case you to the pr ing of your data, you have the right to revoke this
consent with immediate effect. The legality of data processing prior to your revocation
remains unchanged.

Contact

If you wish to contact us, please find us at the following address: Robert Basch GmbH,
corporate  department User Experiance (BMC/UX), Robert-Bosch-Platz 1, 70839
Gerlingen-Schillarhohe, Germany

Data Protection Officer

For suggestions and complaints regarding the processing of your personal data we rec-
ommend that you contact our data protection officer:

Data Protection Officer

Information Security and Privacy (C/ISP)
Robert Bosch GmbH

P.0.Box 300220

70442 Stuttgart

Germany

Email: DPO@bosch.com
Right of complaint with supervisory authority

You have the right to lodge a complaint with a supervisory authority. You can appeal to
the supervisory authority which is responsible for your place of residence or your state
of residency or to the supervisory authority responsible for us. This is:

State Commissioner for Data Protection and Freedom of Information

Street address:
Lautenschlagerstrasse 20
70173 Stuttgart
Germany

Postal address:
P,0.Box 102932
70025 Stuttgart
Germany

Phone: +49(711)615541-0
Fax: +49(711)615541-15
Email: poststelle@lfd].bwl.de

Changes to the Data Protection Notice

We reserve the right to change our security and data protection measures. In such
cases, we will adjust our data protection notice accordingly. This data protection notice
is effactive of February 26, 2020.
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l. Data analysis
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METHOD

. Write out highlighted data from
transcripts and find common themes
across interview questions within the A/
B/ C category.

Il. Group the common themes and count
the amount of times they have been
mentioned within the A/B/C category.

lll. Group common themes across all
categories.

INTERVIEW “CATEGORIES”

A. Context of use
B. Run through Bosch return experience

C. Feedback on concept ideas

EXAMPLES ON THE NEXT PAGES

[ | 2. 3.
(put into A,

A4 format)




P1

. Thmugh@
« Nevi d problems

« Easier than Bosch website

« Read thedrill's features

» Acclu
. not interested in
he technigue I'm not
a technical.™
mpare prici
+ In case | need more detailed

explanation - | would go on Bosch
website

'Maybe if | need more detailed
information, | would go to Bosch and
then maybe | would compare the prices
but it's easier to go to Amazon.'

P3

« 'Because for usual | prefer buying things
online'
+ 'l know that Bosch fo e.or other brands

it

It was easy because when we did it, we
were more beginners

requirements were not super high.

ahEtfcarding of the older drill
discard was 5-6 years ago and
new drill 4-5 years ago

P6

WHEN

after discarding of the older drill - bought bese of
moving

1. Google drills
“Check price - qualify

When you google it, you have a lot of options.
Yeah. And there | had a lot of sellers Yes. Which

offered the item and | guess | found by
@ which was quite good price.

P8

WHEN
‘| bought a new one... after | have thrown it
away, but I'm not 100% sure.'

It was pretty easy. | just bought it online

| think that bought it by Toom Baumarkt >
Conline ip|'m sure

P2 »

1 ﬁke .re:ums in the store

'I put on my mobile for the exact same

newer one so | bought a newer one

khlng T aGhops
the touch to feel.

WHEN

WHEN
after? discarding of the older drill

'l was not very happy with the system. It
was another system that was not the

Bosch system and so | took it away. And
then | bought the new one from Bosch.'

P4

- Bought it with sister 'So, we bought that for the
two of us really.’
- 'We didn't uparade becau
<~ handle this model.”
- Didn't research how to discard dril
< Feeling the nevdrill: 'but | held obviously in
—The shop Thad another... | had one of these
blue that were just like this and it just felt a little
bit | like it when it's a bit more heavy.'
WHEN?
- Bought it after discarding old drill

1. always | aiway
because it's easy and They have

options.

2. usually go to the shop because | also
like to talk to... I'd like to explain to
the salesperson what | use the drill for
and see what they

‘| went onto Amazon and just in this specific drill
and ;ust saw what came up and had a look there and

d a look there and asked
aamgm;u and then bought the exact same dll that |

P7didnt throw out a drill

- Bought her drill on

- didn't do toa much research into it

']_. nical specifications: just

<fgeded somethlng small... that was easy

for me to us

P9

WHEN
Before | discarded the old one.

CHOOSE A NEW DRILL
easy

1. went to
2. sort by price&or whatever and then don't take the

; el
rice was okay.'
-> no difficulty with the technical specifications

o | bought my first
so | have the feeling

after discarding of the older drill

P5

. at OBI
. d the guy 'l
wanted it to be

g
«(No research’en

Googie

WHEN

'before | discarded (the
old drill) it because you
always need one'

k it because itsBosch and it is a German... high quality company and the
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(P4} something you enjoyed in the process? (discarding drill in-

tore)
Easy (3) P4: Yes, that it was just easy.
asy (B5)
asy process (P1)
Unreadable serial number (P9)
'| wanted to retum or something and the sticker
with a serial number was not readable or it
'was disappeared panies didn't
¥ want the accept refum because the serial
actions number was not readable or missing
P2): need to stick
on some special label that
wasn't given
Unexpacted things (fees)
—»{P1}, had to pay at the value
fens of up to 30 Euro
4 And it's
all depending on their goodwill,
outcomes as to whather they're returning it or
not'
P1)
1. 'Get the paper
: - where you can
Additional tasks (P1}): R i+ A
tign, elurn was not deliver it free of
accepted, needed to do it again. charge'
. Extra label 2. No need to
ded 1o be printed out at print the label
home
L:;'g.e‘s“‘;s! no Extra to-do (P8): ‘we need to call
aa itional steps them again
(6) No extra t0-do's (P5); very smooth
ocess -> you don't have io fill cut

anything
Minimum effory litle steps (PT), Not a lot of things to do

No extra to-do/ minimal etfort (P9):

And the guy that brought the new monitor
returned the old one. So | didn't have to do
anything

Elexibility in return box (P4): | have
A box | have tons of boxes at home
and just give me a QR code [ can
bring to the post office

Can procure box
themselves (1)

P ication (211
information about fee was written
In terms & conditions

P5
you don't have to inform yoursedf a lot.

(Problem with battery but had
to send a:varylhmg back)

Not being able to

- cannat use the tool for a while - They just ask me some
work/ have a drill

questions. I've sent a video of the defect. Then they sent
me a new monitor'

fas eplacen & 41, °l sant them
ck and lhen msy got aither (ep]ar.ed or repaired. | think
that's a good way to deal with a customer.”

TAKES LITTLE TIME (P6)

‘It will be taken up from your home, But it's guite easier
than to go to a store and also to give it back it takes too
long time.'

TimeWaiting (P3):The time of

waiting was not very satisfying

-> Maybe they can help me

without putting it to Samsung.

Waiting (P5); Have to wait longer.

And so, you don't want to waste a lot of time on trash.
S0, get it somewhere and have the feeling that you're
doing good with it t it might get
recycled.

Extra time (PE): "it needs additional weekend...'
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Transpert (P4); need to go o the shop

n it

Little
transport (4) have a real post office anymere. are too big, they will
. ‘gt 1 the not fit inta it,
store is quite near o me'
Flexible return place (P4): If | could just give
whatever | have to send not bring it to the stand but
Just give it to the guy who delivers me something else
and he just takes it. That will be helpful.
Little Minimal physical effort (P4); 't would be super if we
physical could in the future if we get a delivery just return like
effort (2] PS used fo be doing just give them the pre
labelled packages as well. That would be maybe a
way forward.”
Keep receipt (P4); need to keep the recaipt
Receipt & warranty (P8), 'Maybe there's By regng e
warranty, maybe not, go find the bill.! DL o it R
r; you do not know exactly » ey
when you bought it.
ing (F'ﬁ}
; 'Go to the post
Mﬁc.e and no drs:ussicn held’
N it s Tl - you don't
have tu explaln w\hv rw retumn it.
- as long as its
possible with the pmvloed packaglng
No need for
: th m ; 'you need

me special labels for ba!lanss’

‘xtra lools (1) —»hip need lor addilional tools (P1); printer

| very easy o
et a paper which | could pul on the on
the..package... | called an employee af
this company 1o get a refour paper. -
was sent to his mail

; They send you
a code. | do like the way when you
send an emall in and they send you a
free label’

PTY; produc! comes with
the rslum label -> most convenient
Mo labal work (B9 " it would be
much nicer if they provide two
labels. One also for the batteries so
that you do not have so much work.”

. ‘| like the ease of it but if this
ick up... Yeah, | need to know when they will come and
pick it up... If it's cutside the normal store openi
timeframes... Otherwise, it's totally useless for me."

Flexibility in time (P4): Happy - ‘Because that means |

can go whenever | want.'

Flexible times (to
do the return) (3)

o incide witk : P8y
Thay are Just msmle other smms and have very

il ly we have open
when | do need work m. So.. that's_.. crazy!

Have to g to specific spot to return (P8) ‘pack station’ (P8);
really need to go inte some post office... we do not  €—®Some of the packages
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Participants' reported emotions for each step of a
postal return service

-— P
— P2
— p3

P4
— P5
— P&

® 6 O O

ORIENT

o print @ oua,

To print sut the return
bel makes me... it's ot
=0 good

*,.Jt's not,,_not amazing when
UFD“WWK
‘aptions... Better options o5
including the return label
already in the package "

PACKAGE

P1: most of the Emas you dont

t the extra label 50 you have
%2.... you have 1 print i out
someatire.

mmmmimmw
P6: Okay. Som that case Il wil b2
unhapgy.

PT: if] get two packiges, than
1

i Getthe box mysalf

“the first option | would find very
comfortable, especially option two. |
@l a box and | just can pul it there
mysslf

P4; Dont send me a box

PRE-RETURN

P1: there's & bill

thi:h-d‘mﬂ- P3: chack «
package (1 P chappy

Pd: Wants flexibility and net
have to deive quite a way.

TERAEEE I ——'We don't have a local post
office

..... Sa | would

anymore.
ol 30 1'm not sians whither the

post office is the way forward.”

P7

| calculace
my tme rot that wel..."
580 extra 10 o In
wour already very sy
ey

P4: 1 | have te goto a
in atore it might be ke
kind of & pain to get there

Mlhwnmwl
wmmnmlm
an;ﬂi!hmu

PT: Happy -

DHL pack atation
office a0 bese s not

that far

Bl Opaning tmes:
w‘“ﬂm ——— sty nly open whan
T at work foo
Pa Flexibility. | prefer the L box | can
just put throwgh the station or the E-tike pick up

‘| don't want them to send me a box... somebaody
from DHL has to drive all the way to my house... |
think this is just an overkill on the environment...the
purpose is completely killed®

P2 have 1 have a look on
the ACCU and then you need
go to the carrier and the
cartier tells you what kind of
label you need to print out

when ihere's good appaintment fime.

P7; Dont pick up the box

‘I don't really agree with that... to get someone to
come just for the when they think about the carbon
foctprint of coming to pick up a drill."



Brain cycles

Ditficulty level of return

ocial effort

inclear communication

Less 1asks (P
1. "Gat the paper

Additional tasks (P1k Return was nat

where you can

accepted, reeden to do It again, charge
i Extra label 2 Ng need to
e 10 b printed out a1 print the labal
“we need 1o call
vary smaath
5 o= you ot have o Al aut
Mot fot of things 1o do

™ B
And the guy that brought the manitor
‘returned the oid one, 5o | didn't have to do
anything

ittle steps (8)

. ‘think
pack’
P4 then | would need 10

about like how to

P8: saparation, just
50 it means more

iy

@ (wlour paper, -> was sent 1 his mai

iy §0 oot kol P4k They send you @ code,
‘whan you send an emall In and they send

‘Tetum label ateady be ndided in
package

P2 To print out the retum label
‘makns ma.. T8 not se geod

PT: Neutral -

F1- chieck 50 dongerous vs
-Gt ous good

P2 have to have 3 look on the ACCU and
e ok need 1 go to the earrier and ihe

: ‘wouid b mucth nices if thiy
provite ta labets’

2 Eieonio & waranty (PRL
warranty, maybe not. g find the Bl
Cont rembmbnt,
whien you bought it.

P1: there’s a bill but | neves have to
include a bl in any return so..
Shouldn’t be necassary, and check
of coursa

P3: '} like for search... if | have

pthe bill | know that the most

Likes to procure
the bill {1} impornant slep s done.” - gives

him a sense of completion

Unmeadabie seral number (P9

‘I wanted o retem or semaing and the sticker
with a serial number was not readable or i
‘Wl GISAQReAred compiately.,. COMPANAE dicnt
want the accept retum becouse the sedal
b was Nt readabie of missing

Unnxpacied things (e,
matriall IF2); need 1 ssck

an some special label that
wasn't given

(lews)
; had to pary af tha valss
of up to 30 Euro

in gl .'Amlll's
"~ alAcomes ¥ 25 1o whather they/ne reluzring It or
e

information about fee was written
i terms & conditions.

P5
you don't have 10 inform youself & kot

L yosd g rol know axactly

e yih wxirg \gbed (PHY; ‘you need some special labels for

VRTY B3SY 15 AL 3 pARAr which | Could U on the on
‘the._package._. | calied an employee of this company 19 get

I do like the
you a tna

LPTY, product comes with S retisen label - most

: Lokl work [PYE . it woald be much nicer if they
vide two Labels. One also for B bafleres 5o Sl

the

i3 rot_not amazing when theee are ot
better opbans.  Seter opbons as inl
Ene racurn fatel alraacty in the packags

‘carsher tells you what kind of abel you need
Ao pring out

| e 10 heap e recen
 Maybe there's

—
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J. Quick assessment
second idea generation



OO

OTHER POSSIBILITIES

A. Collaborate with current methods:

# Bosch box at recycling centra

» Bosch box at stores that sell Bosch
cordless drills

© &
©)

®

&2

B. 2 out of 9 participants bought a drill

because of moving

= Collaboration with lkea, bring old
drill & get lkea discount

C. Collect drills from other brands too and
offer discount for a Bosch drill and help
customer to get a similar model if wanted

@

OO OO
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D. Improve QR code method options:

> Leads to a ‘buy a new drill page’, once new 9

» Throw away option

arrives old one gets taken back.
¥ Check health of the drill
# Check upgradeability of drill

E. Extended warranty program:
Hybrid solution that combines leasing and selling.
» Pay annual fee of x euros and get:
» Free repairs/ spare parts when necessan@
» Every two years customer is reminded to @
the health check Possibility to upgrade the
product (change certain parts) I@ @
» Get a one year no fee for the program upo
returning old drill for new one. @

©

Fig: New idea directions with feedback from Bosch employees.

From the meeting the following points were concluded for the different solution spaces:

Solution A: Collaboration with current discard
methods

Most user-friendly option since users indicated
during customer research that they ‘had to go
to public waste providers anyways'. No additional
task would be required on the users’ end in this
scenario. However, as pointed out during the
meeting with Bosch, the solution is not very

could become significantly more complicated
for Bosch.

Solution D: QR code solution

Most easy return solution next to Solution A
that also promotes the longevity and quality
of the drill. This option was preferred out of all
the options, also due to the solutions' flexibility

feasible. If every manufacturer would start doing
this, the solution could become difficult to realize.

Solution B: Collaboration with furniture store
This option seemed like a valid idea since past
collaborations were attempted with furniture
stores. However, this idea was not feeasible in the
end. Since Bosch does not have any stores of its
own and needs a retailer to sell (or potentially rent
their drills), it would be difficult to use additional
touchpoints.

Solution C: All brand return

Duetothefactorsoutlinedinsection2.2.2 Internal
Goals, the financial incentive for customers to
return their drills is expected to be low. As a result,
it is uncertain whether this incentive would be
sufficient to motivate customers of other brands
to switch to Bosch. Furthermore, by including
drills from other brands, post-return processes

towards integrating other services than the
return service. Upgradability of the tool, however,
would currently not be possible seen the current
design of the drill ‘that is designed for a specific
use case’.

Solution E: Extended warranty program
Although providing interesting data to ease post-
return processes through the health-checks, this
option can be risky in terms of consumer interest.
The consumer would need to pay an annual fee
to make use of the drill and would get biyearly
health-check reminders. This requires more
effort from the user's end than the other options.
This means that the user's motivation would
need to be higher to partake in such a service-
rental system. It might therefore be interesting
for some users, but not for the entire customer
base (which is the target group of this thesis).
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K. Mock-up QR code
website



Join the circle.
Contribute to the planet.

With the three-fold strategy: Reuse,

- Repair and Recycle, Bosch aims to
%\ minimise its environmental impact. Join REturn

the circular movement by repairing or

> N returning your device!
A&

Learn more about the .
‘ _ Register and more

Repair

Join the circle.
Contribute to the planet.

With the three-fold strategy: Reuse, n
rs Repair and Recycle, Bosch aims to
o Return

minimise its environmental impact. Join
the circular movement by repairing or

> Y] returning your device!
2

Compare different drill prices and features easily.
Learn more about the Still have the old drill and want to get rid of it? No
circular movement ’ problem, easily return it and get a discount!

Repair

T b
3

9 5,58
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BOSCH @

What would you like to
return?

BOSCH @ :

Determine its residual value.

We buy the tool back and give you the money.in voucher




5]

BOSCH @

Please indicate your preferred

option

A. BOSCH @

Coupon code:
GHJ-IXZ-233-985* 2

*This promo code is only valid in-store

Fill in your
email address f~—\ Take your drill to
to receive the T~ the nearest-by
coupon m Bosch dealer Show promo code at
EE T o S - Rn}' check-out and get a
s 5 . ¥ >

Return

"{qu\ reduction on your

new purchase!

Become part of the

xxx drills that already
have been returned!

Find nearest-by Bosch dealer >

< Back
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BOSCH

Find closest-by Bosch

dealer

Find retailer

Search term

* bae ‘Pusl caode, City, Street @
Polen Radius
10 mi v|

\5\. LA . Only show Bosch Shop-in-

AN Ttdwnhien A
""‘ﬂ." :_"w H@Wabshop available

< Back mmsch 5‘\*"""‘1
Go. gleHon

B. Return drill

Return > Bosch dealer

Save resources by bringing your drill back to one
of our Bosch dealers.

Did you know?

Each Bosch dealer is legally obliged to take your drill back.

List of dealers in your city
> Go to dealer list

through postal

service and use coupon online

00 Packaging and label

You will need the following
packaging and label:

D

X*xX*x cm

Upon arrival of your new
drill, you return your old
Download hazardous one

good label

F eturn > Postal service

Select what you prefer:

Bosch sends you the
@ packaging material and a
few days later your new
—— drill arrives, @ I

Upon arrival of your new
drill, you return the old one.
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1. ® BoscH @

Return > Postal service

=
ﬂ
2. © BoscH @

Please fill in the following
fields: Return > Postal service

< Back Next >
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> Next 1. & 2.

BOSCH @

Voucher code
Return > Postal service

B - ‘:“-h.\'
Coupon code: ek Fir wilar ‘ Look atnew -
GHJ-IXZ-233-985 [F) B " faatures &modéls |
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C. Only return drill and receive
coupon by mail

BOSCH @

How would you like to
return the drill? Return

1. ® BoscH @

Find closest-by Bosch

dealer

Return > Bosch dealer

Find retailer
Search term _ Save resources by bringing your drill back to one
" uua Postcode, City, Streat (3) of our Bosch dealers.
Did you know?
polen Radius Each Bosch dealer is legally obliged to take your drill back.
|10 mi b

List of dealers in your city

:15“..%__. LA Only show Bosch Shop-in- > Botodealer list

g G Rt [ Customer support |
: &g "'ﬂ;ﬁ |_] @ Wabshap available ustomer support

Do
< Back rankreich Schweiz
sl

LS Startsearch | s
L
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1. BOSCH

How does it work? Return > Bosch dealer

< Back

Return > Postal service

Select what applies to you

Choose
carrier Procura

packaging

Separate drill
< > and battery if

‘:llitncur_nrme;padcighg i = possible

< Back

Become part of
the xxx drills that

already have

been returned!

=

Download hazardous
good label

Next >



[SY4

BOSCH @

How does it work? Return > Postal service

< Back Find DHL/GLS point >
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L. Economical viability
assessment



Necessary system setup

159

This appendix compiles a list of things that Bosch must set up under the headings ‘evidence’,
‘backstage actions' and ‘support processes’ and need further economical assessment.

Evidence

Support processes

These are the elements of the system with These are the elements of the system that must
which the consumers interact. These include be set up for it to function properly.

the following.

Displays in store

Descriptions on e-commerce platforms
Bosch's web shop

YouTube shorts and videos to popularise the
return service

Notice and manuals with QR codes leading -

consumers to join the return service

Return service website

E-mail reminders and updates regarding the
packaging, labelling and return process

Backstage actions

These are the elements of the system where the -
support processes and/or the people in charge of -

the system make decisions and act upon them.
The elements are as follows
Publicising the initiative in stores and with
Bosch influencers
New notice design to attract attention
Server responding to the queries and actions
of the consumers
Post-return decision-making
Evaluation of returned products and choosing
the appropriate post-return process
Sending vouchers for drill returns

Training for Bosch staff

IOT system leading the consumer from the
app and/or the QR code to the initiative
Database foreach drill (category) todetermine
the residual value

Al system estimating best post-return process
Automated e-mail service that sends
reminders and alerts

System to match technical specifications of
scanned drills with models available online
Logistics system for the delivery of new drills
Logistics and confirmation system for the
returned drills

Voucher generating system

Data management system







