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Abstract

This research aims to understand and analyze the headphone subscription-based service offered by
Gerrard Street, a startup founded in the Netherlands in 2016, to identify opportunities to improve or
expand their service offering.

The project started by exploring the users' experience of the service, the market and the competitors,
and trends in the headphones industry. Then, primary research was conducted to further understand
the users' experience and what some key pain points or opportunities are. The findings were then
organized and analyzed to identify opportunity areas. Finally, a solution was designed through ideation,
conceptualization, and prototyping.

Four key insights were identified through the research, the biggest challenge being the perception of the
subscription service in the long term. Several themes of improvements were identified after ideation,
and two main ideas were prioritized based on their impact on the business and consumer. The final
solution integrates a customization platform leveraging Gerrard Street's modular design; and a digital
interface (through a mobile application) to personalize and improve sound quality, leveraging Al to learn
and provide modifications based on preferences, activity, and environment.

Through these solutions, Gerrard Street can offer a more engaging service. Users can tailor their
headphones to their specific and evolving needs and can continuously interact with the brand through
the personalization app. Gerrard Street will create a better feedback loop with its users, understanding
how people use headphones. It will increase their user lifetime value and satisfaction and will be able to
target a larger audience. Overall, the subscription service value is improved and allows Gerrard Street to
have an edge over new competitors in the market.
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Introduction

Electrical and electronic equipment (EEE) is essential to our everyday lives. It includes a wide range of
products present in almost every household or business, such as kitchen appliances, toys, computers,
televisions, and mobile phones.

While EEE benefits our lives, the waste it produces, also referred to as e-waste, constitutes a major
environmental issue with many hazardous and toxic materials that contribute to air, water, and soil
pollution (UN Environment Programme, 2015). According to the UN's E-waste monitor 2020, in 2019, the
world generated 53.6 Mt of e-waste, out of which only 17.4% is formally collected and recycled.

Gerrard Street is a startup founded in 2016 in the Netherlands. Their goal was to offer high-quality
sound while reducing e-waste. They achieve this by building headphones that are modular in design and
offered through a subscription, so that old or defective parts can be easily replaced or reused. These
two models, modular design and creating a service around a product, help contribute to an economic
model called the circular economy, where no waste is produced, where materials are in constant use,
and where each system helps each other thrive (Ellen McArthur Foundation, 2012).

This research aims to explore Gerrard Street's service and the headphones-as-a-service offering in
general and detail the design process followed to find opportunities for improvement and ending with
the design of a service concept and prototype.

Methodology

This section details the activities that were carried out during the research phase to explore the
headphones industry, audio trends and technology, and Gerrard Street's offering and experience, with
the purpose of finding insights to drive the design process.

Secondary research

To better understand the context in which Gerrard Street is competing, the research phase began by
analyzing the headphone market. An exploration was done to find direct competitors to Gerrard Street,
meaning other headphones-as-a-service services. The purpose was to gather information about what is
happening in the headphones-as-a-service industry in terms of service and innovation to drive the
design process and understand positive and negative attributes, touchpoints, and business models. One
direct competitor was found, called NuraNow.



Research was also done to discover trends in the headphones and audio industries. The purpose of the
activity was to identify future innovations where Gerrard Street can participate, in order to remain
valuable to consumers in a market with many alternatives and choices. It would also help understand
where Gerrard Street stands in respect of the competition.

Information was gathered from industry experts to understand where the market was moving towards
concerning innovation. Several articles and websites by technology, audio, or headphone experts were
analyzed. Qualcomm, a technology company, developed a report called "State of Play Report 2020" that
includes insights based on 5,000 consumers from the U.S., U.K, China, Japan, and Germany. It provides
an overview of user behaviors and desires regarding consumer audio. The details of the sources can be

found in appendix 1.

Focusing more on Gerrard Street's service, an analysis of the users' perception towards the service was
done to discover pain points or struggles users may be having. The analysis was done by exploring over
150 reviews left by users in Google and Trustpilot.

Some initial discoveries made through the previous activities suggested a lack of interaction between
Gerrard Street and the user. This was an opportunity for improvements in the service. To find
opportunities for Gerrard Street, other circular, modular, or product-as-a-service companies in different
industries were identified. Understanding the offering of such companies, like Swapfiets and Fairphone,
was useful for the context of the study.

Primary research

First and foremost, it was necessary to understand in more detail what the experience of the service
offered by Gerrard Street was. Understanding the users' experience for the direct competitor, NuraNow,
was also of interest for this project. In addition to the above, after concluding the secondary research,
some opportunity areas had emerged that provided an interest to further develop with primary
research: the opportunity to enhance the service with better interaction with the brand and the
opportunity to improve the listening experience through innovative technology.

To further gather information on the topics mentioned previously, an online survey was developed. The
survey contained 20 questions and covered headphone usage, headphone experience, headphone
technology, and headphones subscription. The first topic refers to when and where the headphones are
used. The second topic details the experience and interaction the user has had with the headphones.
The third explores the interest in new headphone technology. Finally, the fourth briefly discusses
headphones subscriptions to understand any barriers with the service.

The survey was shared with general and enthusiast users. The survey was shared in several
headphones, audio, or technology communities for the enthusiast users, as shown in table 1.



Community URL
Head-Fi www.head-fi.org
Audioholics www.audioholics.com

The Headphone Community

www.forum.headphones.com

AVForums

www.avforums.com/

/r/Headphones

www.reddit.com/r/headphones/

Table 1: List of communities where the survey was shared.

The survey was also shared in social networks such as Facebook and Linkedin to gather more casual

users' insights.

The survey collected the responses of 74 users from across the communities and platforms.

Then, to further dive into the experience of headphones-as-a-service users, in-depth interviews were
planned with Gerrard Street and NuraNow users to gather quality insights on their experience, likes, and
pain points of using the services. The method used was a 45-minute semi-structured interview, and it
discussed the themes of general headphone usage, experience with the service, likes and dislikes of the
service, interaction with the brand, and technology interest. See appendix 2 for the full questionnaire.

NuraNow users were recruited through an online community of users of the brand, Nuraphone. As for
Gerrard Street users, they were recruited from online communities of The Netherlands. The details are

specified in table 2.

Community

Nuraphone

URL

http://reddit.com/r/nuraphone/

The Netherlands Free

https://www.reddit.com/r/TheNetherlandsFree

The Netherlands

https://www.reddit.com/r/thenetherlands/

Amsterdam

https://reddit.com/r/amsterdam/

Rotterdam

https://reddit.com/r/rotterdam

Table 2: List of online communities where recruitment for the interview was posted.




In total, four users of NuraNow and two users of Gerrard Street participated in the interviews.

An additional survey was created for NuraNow users who could not participate in the interviews but
were willing to share their experiences. The survey contained 15 questions and covered headphone
usage, experience with the subscription, and headphone technology. In total, 16 responses were
collected.

Service context

It was essential to gather a deeper understanding of Gerrard Street's service and the market in which it
is competing. This section details their service offering and explores the headphone-as-a-service and
headphone market.

Gerrard Street

Gerrard Street is a high-end headphones subscription startup founded in 2016 in The Netherlands by
Dorus Galama and Tom Leenders. The founders were themselves music lovers but saw themselves
breaking headphones often, contributing to the e-waste generated. Dorus Galama says, "I break
headphones two to three times a year," and that throwing headphones is "a huge waste" (Bota, 2019).
This situation motivated the couple to create headphones that were modular in design.

Modularity is a design principle that enables companies to separate a product into its parts to
remanufacture and repair product components (European Environment Agency, 2017). Modularity
allows Gerrard Street to offer properly working headphones at all times, as they can replace any broken
part with ease. It also helps Gerrard Street contribute to the circular economy as they are producing less
waste and keeping their headphones in circulation as long as possible.

Modularity facilitates not only repairability, maintainability, and recyclability but also upgradability
(Rombouts, 2020). The latter allows companies to increase and tailor their products' performance by
changing parts in their products. This is being taken advantage of by other product-as-a-service
companies, such as Fairphone (Fairphone, 2021). While Gerrard Street is not currently offering
upgrades, it is an opportunity that will be explored in this research.

Gerrard Street headphones are offered through a subscription plan. Consumers pay a monthly fee that
includes the headphones and free repairs and upgrades. This is a circular business model called
Products-as-a-Service (PaaS), which replaces a traditional "buy and own" model and where products are
used and shared by one or many customers (Accenture, 2014).



Gerrard Street designs high-end headphones comparable to brands such as Bose, Sennheiser, and ZMF,
to name a few. This makes the subscription plan an accessible way for consumers to acquire
headphones with high-quality sound and design.

Gerrard Street currently offers three headphone models: the DAY, a wired option; the BOSS, the wireless
model; and the PRINCE, the noise-canceling headphone. Consumers can quickly switch between models
or request repairs through their accounts.

Gerrard Street's business model is supported by its innovative product design (as shown in graphic 1).
Dorus Galama says: "you can't run this model currently with a very cheap product. [...] at [a low] price
point people would rather buy." (Metabolic, 2019). Also, the modularity allows offering free repairs in a
cost-efficient way for the company while contributing positively to the environment.

Service Product
offering offering

All-in subscription

A4

Monthly subscription .- SEEIEGEEG TR T

Free repair services & Modular in design

Easy switching between Different models to choose
product models from

Upgrade in models when

i Sy & Up-to-date technology

Graphic 1: Gerrard Street's service offering made possible through their product design.

Gerrard Street has created an attractive product-as-a-service model, but there are still some challenges
to overcome as with any startup. Galama speaks of the difficulty of creating a 100% circular product, but
the most challenging problem comes from getting customers (Metabolic, 2019). People are used to
buying headphones, and “leasing leaves a bad taste with many people.” Galama mentions that
subscriptions are seen as unfavorable because they are not valuable and that companies use them to
get more money. This, as will be discussed in later sections of the report, is one of the main challenges
to consider for the solution.



Competitors

A brief competitor analysis was done to identify and evaluate other headphone brands. The market is
very fragmented, with not a few but many competitors such as Bose, Sony, Sennheiser, and
Beyerdynamic, among others. These brands sell products but do include some services as part of their
offering. Most brands offer repair services or parts replacement (both under warranty), have a buyback
program in place, and have different communication channels to support their users and potential
customers.

While many high-quality headphone brands exist, only one other company was found to offer
headphones-as-a-service: nura.

NuraNow

Nura is a consumer electronics company founded in 2016 by a medical doctor and hearing scientist, Dr.
Luke Campbell, and an electrical engineer, Dr. Dragan Petrovic. Nura has developed a proprietary
technology that measures otoacoustic emissions or sounds produced by the inner ear when responding
to a sound (ASHA, 2021), to personalize audio to a person’s unique hearing.

Nura has developed two products where this technology is included: the nuraphone, a pair of
headphones released in 2018, and the nuraloops, an earphone developed in 2019.

While these products can be directly purchased, nura has also developed a subscription service called
NuraNow, available in the United States of America, the United Kingdom, and Australia. Through this
service, consumers can access the nuraphone headphones via a monthly subscription and receive
additional benefits such as free repairs, a new device every year, a free high-quality cable, discounts, and
giveaways.

The products come with a mobile application that allows users to create their unique profile and control
additional features, like immersion (bass level) and noise-cancelling. The headphones do not work
without the application for subscription users, as they need to be validated to belong to a subscription;
else, the headphones are disabled until the subscription is reactivated or the headphones are returned.

Nura has partnered with many experts to market its headphones, creating many reaction videos and
collaborating to create articles and regular content in their blog.



ece @ https://domain.com
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Graphic 2: NuraNow, the headphone-as-a-service offering by Nura.

Trends in the market

One of the key trends for audio relates to personalized audio. This means using technology to adapt
sound to the user's hearing ability, and can extend to include their preferences and environment.
Several applications exist offering this service, creating tests where users listen to different sounds in
different decibels and sounds and frequencies are adjusted automatically. Other companies also offer a
more sophisticated service, where sound is also enhanced in terms of clarity and detail.

A second trend identified is, context-awareness. This trend would allow headphones to recognize the
context where the user is at, by listening and identifying the sounds coming from the environment, and
provide enhanced features such as audio augmentation, automatic enabling or disabling of features,
among others.

Al is a key factor for both trends, and can be further used to enhance the listening experience, by better
filtering out noise or measuring and tracking fitness data to provide users with valuable information.

Bio-materials are another direction for headphones. Sustainability is a big topic gaining more interest
from users, and influence headphone design and production. Other trends are seen regarding how
headphones are controlled, like using gestures or voice to change settings and control music.



Use cases for headphones are also changing. While headphones are mostly used for listening to music,
more and more users are using headphones for gaming.

Finally, it is important to note that quality has continuously been the number one purchase driver for
headphones, so offering solutions that enhance this aspect would be perceived better by consumers.

Key findings

The main findings of this study are described and summarized in the following section.

Analysis

After concluding the survey and interviews, the information was organized and clustered using a
synthesis wall in order to find patterns and insights. Additionally, a customer journey map was
developed to visualize the experience of the service from awareness to offboarding (See appendix 3).
The ‘use’ phase of the journey is the one where the most pain is experienced by the user, and therefore
the one with more opportunities for developing solutions. The analysis of the information gathered is
detailed in the next section, and then summarized in four key insights.

Usage

From the survey, we understand that the most given usage to headphones is for ‘Listening to music,
with 97.2% of respondents selecting this reason, and ‘Watching TV/movies/videos, with 62.5% of
responses. ‘Voice calls / Video calls’ and ‘Gaming’ also represent a significant use for headphones, with
47.2% and 41.7% responses, respectively.

This data correlates to the one found in the "State of Play Report 2020", and a similar pattern emerges
from the interviews.

The setting in which headphones are mostly used is at ‘Home,” where 100% of respondents specified
they used their headphones, followed by ‘Work/Office’ with 48.6% responses. ‘Outdoors.” ‘Public
Transport’ and ‘Airplane’ also represent significant settings with 36.1% responses for the first two and
30.6% for the latter.

From the interviews, reasons why some users do not use the headphones on certain occasions are
identified. For one user, the headphones do not work for gaming, as the bass is overpowering. The mic
does not produce quality sound for a couple of users, so they avoid using the headphones for gaming or
voice calls, or video calls. A couple of users also mentioned not wanting to use the headphones when
commuting, as the noise-cancelling feature does not let them hear what is happening outside.
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Most of the respondents have been using their headphones for over two years, with 66.7% responses.
The respondents use over 15 brands of headphones, the most widely used being Sennheiser with
40.28%, followed by Sony (20.83%), ZMF (11.1%), and Bose (11.1%).

Users from the interviews have had their headphones mostly for around a year, a couple of users for 2-3
months.

Discovery of the service

In the interviews, users were asked how they first discovered the service and their first impressions.
Users heard about the service from recommendations from friends or advertisements or videos online.
For Gerrard Street users, the circular and sustainable proposal stands out, while for NuraNow users,
musicians' reaction was what stood out the most.

Satisfaction with the service

In the survey, the respondents were asked about their satisfaction with the service of their headphone
brand. Aimost all feel satisfied with the service being offered, with 16.6% users feeling neutral about the
service (scores of 5 - 6 out of 10), 36.1% feeling satisfied (Scores of 7 - 8), and 45.8% feeling greatly
satisfied with the service. When asked about their answer, we can identify two main reasons for the
scoring. The first is that users have not interacted with the service besides the use of the product, so the
scores are either neutral or positive. The second, because of good experiences with technical support
for repairs, getting replacement parts, or questions. This finding is validated in the next question about
interactions with the brand, where 66.7% had not had interactions with the brand after purchase, and
out of the 33.3% who had, most experiences came from repairs.

From the review analysis of Gerrard Street, the ratings are very positive, averaging 4.63. While most of
the reviews speak of the headphones' quality, some comments also mention a positive experience with
the repair service included and communication with the company. A few reviews also speak to the fact
that they have never had to repair their headphones.

From the interviews, users are generally satisfied with the service. Only two users have had to contact
customer support and repair their headphones during their experience. From the additional survey
done to NuraNow users, 87.5% of users have not had to repair their headphones.

For Gerrard Street users and other headphones brands, the service is mostly experienced through
repair services or customer support. For Gerrard Street, this becomes a problem, as that is their primary
offering with the subscription service. Users speak to the headphones' durability, so repairs do not often
happen or, in some cases, ever. This scenario leads to users not seeing the subscription value, as it will
be developed deeper in the next section of this analysis.
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Experience of the subscription

Users interviewed were asked about their experience and perception of the subscription itself.
Regarding the subscription's positives, most users mention that the subscription is easier to get due to
the lower entry barrier than the upfront cost of buying high-end headphones.

Other positives of the subscription are getting free repairs for as long as they are paying for the
subscription, being able to cancel the subscription at any time, and being up-to-date with the latest
technology. Especially for NuraNow users, the subscription is more valuable because it offers more than
just the headphones, but other benefits such as software updates, discounts, and giveaways. For
Gerrard Street users, the subscription is also seen as a positive due to its impact on the environment.

When speaking of the negatives of the subscription, the only concern is also about the pricing. While a
subscription costs less upfront than buying the headphones, subscriptions are seen as expensive in the
long term. This is especially true for Gerrard Street users and NuraNow users who are not interested or
aware of the additional perks.

The finding is also corroborated from the survey. The respondents were asked about headphone
subscription. The majority (88.9%) have not heard of such a service, and when asked about their interest
in it, there is some interest in trying it out (58.4%), while others would not want to try it (41.7%). Some of
the comments about not trying the service are regarding the subscription itself, and the dislike towards
them, or not seeing the need for regular repairs.

Users from the interviews were asked about what would make the service better or more interesting for
them. Users mentioned discounts tailored to their interests, upgrading parts of the headphone (as
different modular services such as Fairphone or Swapfiets), getting new or better accessories, or
partnerships with other music services are currently using (such as Spotify or SoundCloud).

In conclusion, subscriptions offer a lower entry barrier for all users. However, the benefit is perceived
differently in the long-term depending on how valuable the additional services are for the user.

Headphone and audio technology

In the survey technology section, respondents were asked about their interest in headphones and audio
technology. 77.8% of the respondents are highly interested in technology, with scores of 4 and 5 out of
5. From the additional NuraNow subscription, 93.8% of respondents are highly interested in technology.
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From the interviews, users were also asked about their interest in headphones and audio technology.
Most interviewees mentioned an interest in technology, learning about news from sites they follow or
youtube, and sharing and discussing news with friends. A couple of users mentioned interested in
following the headphone brand to learn news and updates about their services and products. When
discussing software updates for other tech products they own, most mentioned interest in always being
up-to-date but without going into the details.

From the desk research, six specific trends about headphone technology emerged (see table 3), and
users from the survey were asked about their knowledge and interest in them.

Technology / feature Description

Sound personalization Every person hears sounds and frequencies differently, even from
each ear. With this technology, the headphones can recognize your
own way of hearing and deliver personalized audio for higher quality
sound.

Context-awareness With this technology, headphones can recognize the context around
you, and decide to block external sounds or to let them in. Eg:
better reduction of background noise or let some sounds in, like
voices or a car horn.

Voice Ul This feature allows you to control your headphones with the sound
of your voice.

Live language translation The headphones can listen to audio, voices or prerecorded sources
and deliver a translation in real time from another language.

Wireless charging Allows you to charge your headphones without the need to plug
them in, usually through a charging dock.

Gesture Ul This feature allows you to control your headphones through
gestures, like nodding or shaking your head.

Table 3: List of technologies discovered in desk research and asked about in the survey.

The features that show the most interest are Context-Awareness (55.6%), Live language translation
(51.4%), and Sound personalization (48.6%).
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In the interviews, users were asked about sound personalization and context awareness. All users were
interested in sound personalization, and they perceive it as an upgrade to sound quality. Users
mentioned liking the idea of having some control over the feature but having the headphones make
suggestions or recommendations on the changes. Users like the idea of having different profiles for the
different uses they give their headphones (gaming, music, or movies).

For content awareness, some users find the value, especially those who did not use their headphones
outdoors or to commute before, as they wanted to hear sounds from outside.

Insights

From all the data gatherers through the desk research, surveys and interviews, and after the analysis,
some key insights can be identified.

Users don't perceive the value of subscriptions in the long term

A subscription model is an excellent way for most users to test the headphones without risk. However,
when considering using the headphones for the long term, the users begin to question whether it is
better to stop the subscription and buy headphones instead.

Many users perceive the subscription service as the headphones themselves, which is a communication
barrier that needs to change to make the subscription valued more in the user's eyes. As seen with
NuraNow users, some were not aware of the additional benefits of acquiring the subscription. For
Gerrard Street users, unless the headphones are often breaking, the repair service is not enough.

“The costs start to rack up. If I've got these headphones for like
two years, | have paid a very, very large sum of money for them. |
am not sure whether they are worth that kind of money.”

Quote from an interviewed Gerrard Street user.
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Users want updates for the best and latest technology

Through the interviews, users stated they did not consider themselves experts or were highly invested in
headphone or audio technology, only having an “amateur interest” and learning about news casually
while browsing the internet. Still, many users expressed their interest in the topic, considered
themselves tech-oriented, and wanted to be updated with the latest technology.

Users also mentioned wanting to learn what the company is working on next and getting communication
from them (as long as it is in their interest).

“This was a new feature, it was part of an update. [...] You can
choose not to install it. | choose to update it because | like to be
updated with everything.”

Quote from an interviewed NuraNow user.

Headphones are a piece of hardware technology that can be updated; however, for Gerrard Street, this
has only been done twice: once to upgrade their first model, the BIRD, for which users received the new
model for free (van Gestel, 2019), and when a new noise-cancelling line was launched. For users, this is a
benefit of the subscription but is not something that feels tangible because it does not happen often.

For some NuraNow users, technology updates happen more often as they upgrade the hardware and
have software embedded in the headphones, which can be updated more frequently without swapping
the headphones.

Technology, in the form of updates to the product (hardware or software) or communication, is valued
by users and can drive a better experience and perception of the subscription service.

“| like the subscription because | can get a new model if or when
it gets released [...] that's an important reason why | chose this.”

Quote from an interviewed NuraNow user.
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“| would be interested to know what they are working on [...] but
on the Gerrard's Street website there are not any articles. They
do have social media but I don't think they have been posting
about that [...]  don't know if they are going to release anything

1

new.

Quote from an interviewed Gerrard Street user.

Al to augment the listening experience and expand usage

Headphones are used most often at home. While some users do use them to commute, Ssome express
concerns about not listening to cues when walking or cycling outdoors or mentioning the situation of
missing people talking to them and having to choose between music or interactions.

Most high-end headphones already have microphones on the outside to provide noise-cancelling
features (Furseth, 2017); however, Al can further develop this technology by identifying the sounds from
outside and enhancing the ones that matter, and silencing the ones that do not.

Al would expand the context in which the headphones are used, giving users the ability to use them
where they usually could not and potential users to use them where they want, all while improving the
sound listening experience.

“When | am walking with my son | want to be able to hear what is
happening outside. [Context awareness] would give me more
flexibility on how and where | use [my headphones]"

Quote from an interviewed NuraNow user.

In addition to that, people hear pitches and frequencies differently than others, even from each ear.
Aside from hearing sounds differently, people also have different tastes regarding what kind of sound
they like. Headphones also sound different from each other and are used for varied activities, such as
gaming, listening to music, drumming, and streaming movies. In short, the listening experience can be
very personal, yet audio is built to appeal to an average audience and usage.

16



Al can create a more personalized experience by understanding how people use their headphones and
understanding how people’s ears receive sound (ASHA, 2021).

“| don't hear [high pitches]. | have never ruined my hearing with
loud music but | still don't hear those sounds. For me it would be
incredible to be able to hear high frequency sounds.”

Quote from an interviewed Gerrard Street user.

“[The headphones] dont work as good for games, [...] the bass is
really deep so when you are playing games other tones get
overpowered.”

Quote from an interviewed NuraNow user.

Users like having the flexibility to choose how good their tech is

Users have different expectations and use for their headphones. Users who need to use the
microphone a lot for work or gaming require this piece of the headphones to have higher quality. Other
users take their headphones for commutes so that they might see the need for a travelling case. Other
users move around with their corded headphones and require a longer cable.

Gerrard Street headphones are already modular in design, so different parts can be developed to
enhance each user's experience.

“[With different versions of the same component] you have a
choice how good your technology is.”

Quote from an interviewed Gerrard Street user, talking about FairPhone

Service opportunity

After finalizing the research and synthesising phase, this section details the process of ideation and
conceptualization of a solution, and the final proposal and prototype of the service.
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Concept and ideation

Once the research was finalized and organized into insights, the right problem statement needed to be
defined to drive the design and ideation process. The “How Might We (HWM)" method was used to turn
the problems into opportunities and help trigger ideas to improve or expand Gerrard Street's service

offering.

Each insight was transformed into a How Might We question, as indicated in table 4:

Insight HMW question

Users don't perceive the value of subscriptions in
the long term

HMW make Gerrard Street's subscription valuable
to their users?

Users want updates for the best and latest
technology

HMW keep Gerrard Street's users updated with
innovation in technology?

Al to augment the listening experience and
expand usage

HMW use Al to improve the experience of using
Gerrard Street's headphones?

Users like having the flexibility to choose how
good their tech is

HMW give Gerrard Street's users flexibility to
choose their headphones?

Table 4: Insights and its respective How Might We question

A 1-hour ideation workshop was set up to generate ideas, where headphone users were invited to
participate. The workshop was run in the online whiteboard collaboration tool Miro (miro.com) and the
video-communication service Goole Meet (meet.google.com).

The workshop consisted of a presentation of the participants, an introduction to the service and
research insights, check-in questions, followed by a warm-up and brainstorm activity on each HMW
question. In total, seven headphone users participated in the workshop.

After the ideation session, several ideas had been generated. These were clustered based on similarity

and then organized into themes. In total, 23 themes were identified and are listed in table 5. The ideas
identified with an asterisk (*) speak of features already offered by Gerrard Street.
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Idea themes

Discounts based on user preferences Tracking

Redeemable points Personalized audio based on use
Trade-in Noise cancelling using Al

Risk assessment to lower price Fix-it-yourself

Beta tester program Audio settings change based on routine
Partnerships with audio influencers Sync with health apps

Adding products to portfolio Community and news channels
Personalized audio settings Gesture Ul

Personalized designs Customizable parts and accessories
Selling headphones Chip NFC for easy connection
Subscription box Synchronises well *

Switching between models *

O 0O 0O 0O 0O 0 0 O O O O
O o0 o 0o 0o 0o 0o 0o o o o o

Table 5: Themes after clustering the ideas from the ideation workshop.

To select the most valuable idea to develop, a framework for prioritization was to be selected. Two were
identified, the RICE scoring framework (Ibanez, 2019) and the Service Design Scorecard framework (The
Moment, 2021). Both frameworks evaluate ideas based on a set of factors and help minimize bias when
prioritizing ideas. The Service Design Scorecard was selected for this project, as it offered more flexibility
when choosing the factors and their importance weight.

The values and measurements for the scoring are detailed and described in appendix 4. Three highest
value scoring themes emerged, followed by two high valued themes, as indicated in table 6.

Top idea themes

Discounts based on user preferences o Tracking
Redeemable points o Personalized audio based on use
Trade-in

Risk assessment to lower price
Beta tester program

Partnerships with audio influencers
Adding products to portfolio

Fix-it-yourself

Audio settings change based on routine
Sync with health apps

Community and news channels
Gesture Ul

Chip NFC for easy connection

0O 0O 0O O 0O O O

O O O O O o©°

o Personalized designs
o Selling headphones
o Subscription box

Table 6: Highest (green) and second highest (light green) scoring ideas.
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These themes were further explored through the use of storyboards (Interaction Design Foundation,
2021) and concept cards, to explore the context in which the services could be used and the benefits
offered to the consumer. The final solutions are presented in the next section.

Service offering

The final solution consists of developing a customization platform for consumers to be able to build

their ideal headphones; and a sound personalization interface (named SONAR), where users can get
their sound personalized to their specific needs and usage, through the use of Al.

Service Product
offering offering

All-in subscription

v
Monthly subscription €.+ 888 g R R RT3 D
Free repair services & Modular in design

Easy switching between < Different models to choose
product models from

Upgrade in models when
released

&oeone Up-to-date technology

Range of parts and
accessories

Fully customizable
headphones
Pers:nah'zed sot.:(nd based Al-enchanced music chipset
SiNcdte PISIetences and outside microphones
and context

A headphone that is
improved in a regular basis

An interactive and engaging
experience

Graphic 3: Gerrard Street's proposed service offering.
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Customization platform

The customization platform allows Gerrard Street users to select the individual parts they want in their
headphones and build the ideal headphones for their specific needs. Some combinations can be
predefined to create “packs” based on common usages (e.g., gaming) to help users with a place to start
or with a selection made for them, to make the experience easier for those who are not looking for
much personalization.

4

Alex is getting his first pair Alex can fully customize He can choose between Alex can also include Alex gets his ideal pair of
of Gerrard Street his headphones, select the different versions of additional accessories. He headphones, and knows
headphones. the base offer or choose the parts of the makes podcast so he adds he can modify them
from pre-built packs. He headphone. He produces a high quality microphone anytime when he needs
decides to custom build music so he chooses the to the purchase for when or when new parts and
his headphones. highest quality speakers. he is recording. accessories are developed

Graphic 4: Storyboard of the customizable platform. Full concept card in appendix 5.

The solution leverages Gerrard Street's modular design, allowing them to easily create parts that can be
exchanged with each other and create new accessories that can be used or attached to the
headphones.

During purchase, users will select a pack or decide to customize their headphones from scratch fully.
Different options for parts will be shown for each component, each with its increase or decrease in
price. Various accessories can also be added to the subscription. Users will have total control over what
they want to pay for and what they need.
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ene @ https://domain.com

EARARD

SONAR OUR MISSION OUR HEADPHONES
TREET

< CUSTOMIZE YOUR AUDIO

Take absolute contol over your headphones and how you want to listen to sound, and
maximize your listening experience.

Speakers

40mm, 320hm mylar high-end speakers with a ®
range of 10Hz - 20Khz

45mm, 320hm mylar high-end speakers with a
range of 10Hz - 25Khz +€1.50

€12.50 / month
Pads

Mycelium-based leather with closed back ®

Graphic 6: Customization screen in Gerrard Street's website. All screens in the prototype.

Users can also modify their headphones during their subscription as their needs change or Gerrard
Street develops new technology or creates new attachments.

This solution will create more interaction with the brand as the subscription becomes more active
through flexibility, upgrades, and additions. New parts and accessories also allow Gerrard Street to serve
a more significant consumer base, as the usage of the headphones can be expanded and improved.
Overall, it creates better satisfaction and life-time value with consumers.

Sound personalization interface

The digital interface for sound personalization is a mobile app called SONAR that lets users create a
personal sound profile based on their own and unique way of hearing. It also tailors sound based on the
activity and location where the headphones are being used, learning from users' routines and
preferences.
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https://www.figma.com/proto/YtFp3NDm7fmZdYPDxvoyeg/Gerrard-Street?node-id=53%3A653&viewport=524%2C511%2C0.1375259906053543&scaling=scale-down

Emily has just gotten her
Gerrard Street headphones.
SONAR guides her to create
her personal audio profile.
Her music sounds better
instantly!

Emily listens to music and
plays games a lot. SONAR
recognizes this and suggests
two different profiles for
Emily to have better sound
for each activity.

Emily uses her headphones
when commuting in the

UU‘ ‘Q
X

[

But Emily also uses the
headphones at work and

train. SONAR can mute voices doesn't want to miss when

in the background so that
she can enjoy her music.

spoken to. SONAR can detect
voices and put the voices on
top of the music.

Emily can view and
customize her settings and
profiles, and knows SONAR is
always learning and
improving with her daily use
and through regular updates.

Graphic 7: Storyboard of the digital interface for personalization. Full concept card in appendix 5.

To create a personal sound profile, the solution uses an Al algorithm and microphones in the
headphones to test the users' hearing and then adapt frequencies and tones in every sound. The
algorithm also learns from daily use, recognizing the activities (e.g., gaming) and locations (e.g., outdoors)
where the headphones are used, to adapt sound and the noise-cancelling features according to the
users' needs at the time. Additionally, users can train the Al to their particular preferences in sound,

further improving sound quality.

< Hearing test

We will play some tones to detect your
hearing profile. Put your headphones on and

we will do the rest!

Welcome back, Andrea!

This is your personalized sound. SONAR will
automatically detect what you are listening to

< Tune your audio

Select the version of the track that sounds the

best for you.

and where, to adjust your audio to give your

o

%

Train your sound

Switch profile

higher quality and richer sound.

Playing some tunes...

Skip>

Graphic 8: Screens of the SONAR app. All screens in the prototype.
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https://www.figma.com/proto/YtFp3NDm7fmZdYPDxvoyeg/Gerrard-Street?node-id=19%3A21&viewport=535%2C-987%2C0.2605593800544739&scaling=scale-down

This solution extends the service's experience throughout the subscription, as sound can continuously
be personalized and enhanced as the Al learns from the user. SONAR adds a differential value to users
by improving sound quality and by expanding headphone usage using technology. It also helps Gerrard
Street offer continuous upgrades without any material use, in contrast to what upgrading the hardware
would entail. As the previous solution, it helps improve satisfaction and life-time value with consumers.

Service delivery

Once the final solution and offering had been defined, the final deliverables for the service were
developed. These deliverables would help with understanding, testing and implementing the solutions.

Since both solutions involve digital interfaces, a digital prototype was required. This would allow Gerrard
Street to test the solutions quickly before development, and validate and test the ideas. User flows were
developed to identify the screens required and the journey of the user while using the solutions (see
appendix 6). A benchmark was also done from other similar services, such as laptop purchase flows for
their customization journey, or other mobile apps offering sound personalization. Finally, the final
screens were designed in Figma, an online prototyping tool (www.figma.com).

e Customization platform

e Sound personalization interface

In addition to the digital prototypes, a service blueprint was created to visualize the resources and
processes required to deliver the service.
e Gerrard Street Service Blueprint

Finally, a short video was produced to showcase the solutions and communicate the value to Gerrard
Street, users and other stakeholders.
e Gerrard Street Service Video
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https://www.figma.com/proto/YtFp3NDm7fmZdYPDxvoyeg/Gerrard-Street?node-id=53%3A653&viewport=524%2C511%2C0.1375259906053543&scaling=scale-down
https://www.figma.com/proto/YtFp3NDm7fmZdYPDxvoyeg/Gerrard-Street?node-id=19%3A21&viewport=535%2C-987%2C0.2605593800544739&scaling=scale-down
https://www.figma.com/proto/YtFp3NDm7fmZdYPDxvoyeg/Gerrard-Street?node-id=122%3A2054&viewport=14871%2C10100%2C0.6457864046096802&scaling=min-zoom
https://youtu.be/sD9wxXB84Wg

Conclusions

Through this study, it was possible to identify some problems and opportunities in Gerrard Street's
service. Using the How Might We questions and ideating with headphones users', multiple ideas were
generated, ideas that could improve or expand the service. It was possible to select the most promising
ideas to develop further through a prioritization method, which resulted in a customization platform and
a sound personalization interface.

For implementation, three recommendations are suggested. The first one involves testing the
prototypes with potential consumers. Ideally, the testing could be done physically to include the initial
test and get insights on the whole experience for the sound personalization interface. The second
recommendation relates to the Al algorithm required for the sound personalization platform. Al models
can be created using machine learning and recommendation systems based on users' needs and
continuous training. Creating partnerships with other companies that are already exploring these
solutions, such as Mimi (mimiio) or Bragi (bragi.com), could also be considered to reduce
implementation efforts. The third and last recommendation, is to identify the minimum viable service. As
these ideas represent the ideal state of the service, it is necessary in terms of time and resources to
begin implementation with a smaller set of features. For the personalization platform, for example,
manual tests could be set up in an APP to still personalize sound based on hearing, without the need to
develop an Al algorithm or create a partnership with an external company.

It is important to note one limitation to this study, as Gerrard Street was contacted but did not
participate or provided information. Some strategy and backend considerations may not have been
taken into account, and some assumptions had to be made throughout the project.

Nevertheless, the solutions designed were based on user insights and the state of the headphone
market. They would create an additional touchpoint, more moments of interaction with Gerrard Street,
and customization and personalization features, giving users more flexibility and sound quality.
Ultimately, these ideas can serve Gerrard Street and any headphone-as-a-service company to create
value for their consumers resulting in a more engaging service.
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Appendix 2

Interview Guide
The objective of the interviews is to find insights about the experience of acquiring and using headphones subscription services.

Interview structure
e Introduction (3 min)
e General headphones usage (Warm-Up) (5 min)
e Experience with the service (20 min)
e Technology (15 min)
e Wrap-up (2 min)

Introduction

Hi, I'm Andrea Pastor, a student of the Poli.Design Master in Service Design. Today | am here to learn more about your experience
with your Gerrard Street Headphones.

| would also like to record our interview, this will be used by myself only to come back to take notes on the things we will discuss
today. Nothing will be shared.

The interview lasts around 45 minutes. As | mentioned to you, | am trying to explore what your experience was with the Gerrard
Street / NuraNow headphones and what are some ways in which it can be improved.

The interview will be a spontaneous and informal conversation, there are no right or wrong answers, | also do not work with
Gerrard Street / Nura so feel free to be as candid and honest as possible.

Do you have any questions before starting?

General headphones usage (Warm-up)

e What do you use your headphones for?
e Where do you use them mostly?
e Have you had other high-end headphones? What were you using before?

Experience with the service
e How long have you had the Gerrard Street / NuraPhone headphones?
e Whydid you choose Gerrard Street / NuraPhone?

e Do you remember when you made the purchase? What was the experience like?
o How did you hear about the service?
o Were there any challenges or barriers before making the purchase / anything stopping you? What were they? Why
were they a concern?
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Likes and dislikes
e Now that you are using the headphones, how does it live up to your expectations?
e Besides the headphones, how do you feel about the service offered by Gerrard Street / Nuranow?
e What benefits do you get for the subscription?
e What do you like about the subscription?
e What do you dislike or think can be improved?
e What are other things you would like Gerrard Street / NuraNow to offer? What would make the service even better for
you?

Interaction with the service
For Gerrard Street
e Have you experienced the repair or decided to change models? How was the experience?
e Aside from that (or if no), have you had any other interactions with the brand? Have you reached out to them or them to
you for anything?
e What do you think about the level of communication you have with Gerrard Street?
e Would you like some more communication from them? What about?
For NuraNow
e How do you feel about having your own personalized sound?
e How often do you go through the process of personalization?
e [sthat something that you like to have a lot of control over?
e How often do you use the APP? What do you use it for?
e Have you had to install any software updates to the headphones? What was the experience like?

e Wil you continue using them? Why?
o What would make you consider another brand?

Technology
e What do you think about headphones and/or audio technology? Is that something you are interested in?

e Do you consider yourself to be an audiophile?
e Do you own any other high-end audio products or accessories?
e How do you keep up with news about the topic? Do you discuss the topics with friends or colleagues?

For Gerrard Street

I'm going to talk about sound personalization: ___

Sound personalization: Every person hears sounds and frequencies differently, even from each ear. With this technology, the
headphones can recognize your own way of hearing and deliver personalized audio for higher quality sound.

e What do you think about this technology?
e |s that something that you like to have a lot of control over?

Wrap-up
We are finished with the interview, thank you very much for your time, it was very useful and helpful to discuss your experience.

Before leaving do you have any questions or anything you would like to add to what we have discussed.
31



"Jasn ayj 0] Sadialas
3|gen|ea |[eUoNIppe 31ea1)
uonduosgns

Y1 yBnouay sanmas

40 2JBME 310W SIasn Iyew
‘Bauzladxs

a3 aueyua 01 |y asn

31 82U S13SN APEW “SIBSM YA UOIDEIIU] 04
1BUM O] SE ¥IBqpaa) 1aylesy «

sanunoddo alow ajealy -

JYLoM Jou Ajeal 51 n
“ansuadxa an Buned '
5| uondIsqNs s1 H

Bunued sop

suoydousiw ay) ysim |,

Aduwis Laa
sem eq sauoydpeay
3 Buipuas,

ENELERT sauoydpeay

Suipieoquo asn

Appendix 3

3l 35N LUl | anag
sem sauoydpeay ayl uo

“192J1S DUELIBD 1DRIUOD
0] 585N ay) Joj Asea | axe «

Asang
PIELISE 19RIUGY JENI3]
| 'sauoydpeay 3yl 4oy

sedau e paau | Yo un,

-
-

JAep e saye 1
sedas puas op £jeal -
Aay) adwis Agipasnou “
sem 5333000 311 ‘MO, L

LB an0| | A|quasse
o1 fisea Jadns ae
sauoydpeay aul pue
Suieped ay) ano| |,

ENELETTS afexeq

Jieday

anlue sauoydpesy ayl
3y 38essaw Buipieogug -

‘sauoydpeay

lem ase A3y}
allym Jasn ayl yum adesug .

‘uonisodoad anjea ay ul
iwodd 2iow uondussgns
3U} JO 530S B BYEN

Lssaooud Inoxays
puepuels fan e sy,

LSssanoud
241 Ul WBUCIAUD
aya dijay | snid jsaedas
22U 198 | ENAES
Jupsasaqul ue sisiy),

Jsauoydpeay
21198 0111BM JUED.

LFIGISSIR WAL SAHEW
Ranuysp vopdusqns
U1 ‘anisusdia
I8 saUoydpESH.

2SI ENELETYY

Suniem aseya.nd K1anoasig

saimuniioddg

sySnoy3 pue suojjow3z

sjutodyonoy

saseyd

32



Appendix 4

0025
00'gg
00l
0008
0078
0082

008
00°gs
00'v?
00'ge
00'9g

00°95
00°eL
008w
00'95
00'v8
00'vw
00'v¥

%00}

oe
05
oe
oe
oe
oe
0's
oe
oe
(]
ol
g
oe
oe
0l
oe
oe
0l
0’5
ol
ol
Blge|ene saainosal e ‘Asel - g

S82IN0SS) SLIOS ‘S|JEHIOM - €
S80IN0SE) MB) ‘PIRH - |

;dojsnep ol ayel
SIUL 1M LW Yonu mMoH
%0k

001 Jo1no
2H02S 1v.10L

|euopeziuebio /jeojuyoss |

ALTIgISY3d

a5
ol
Q'L
a5
o'l
ae
o'l
s
ae
ol
o'l
Q'L
'l
s
Qs
s
'l
ol
o'l
o'l
Q'L

afile| Aiap - g
wnipsd - €
ueoubisul - |

ipasiel 8q1ybiw anuanal

%0E

Yonhi moH ¢ SiaWoisno
jenuatod Aurw moH

anjep ssaujsng

ALTIEYIA

05
0¢
ol
o€
o¢
(VR*]
o'l
0'G
0's
o€
0e
ol
o€
0's
0¢
0¢
0¢
0'g
0'e
o€
oe
ajqessap AUDH - §

fishes - ¢
Ajsies 1ou saog - |

iBunedpoed

Inoge aq 1swosno

ay1 yBiw pajioxs moH

dUlnm=l Ul ﬁwm AaWoisn2

BU1 SB0OP an|eA Uonw moH

iseousipne 19Bie] mau yim

108UU00 011 5| A|9l| MOH
%08

enjep Jawoisng
Algvdisaa

pie2aloas ubisaq 921AI18S

05
oc
oe
og
05
0's
ol
s
0's
oe
oc
o'l
ol
05
o'l
oc
og
oe
0's
oc
e
Ralsd -5

pooS - g
ajgeis|ol - |

;oljouod

pue fyigedes Ino yoiaas

SIUL 580p 1USIXS 1BYM

o] iABsiens pue puelq

ino yum uble siyl sacq
%0€

fbaens pue welboid
AMIVA JOILVYHLS

38110558308 pue sued a|qezZ|WoIsng
uoipauuno Ases 1ol o4N diug

N amngsyn

SIBUUBLD SMEU PUB AYUNLUILICD
sdde yyesy Y ouls

aujinol uo paseq afiueya sbumes oipny
JesInof-1-x14

|y Buisn Bujisourd esioN

asn Up paseq o|pne psz|leuosiad
BuporlL

%0q uepduasans

ssuoydpeay Buyss

sufilsap paz||euosiad

sBumss olpne pazieuosiad
ollojuod o1 s1Pnpoid Buippy
slgausnyju| olpne yum sdiusiauued
weyboid 18158] Bi8g

2alid J8mo| 01 JUBLISSESSE HSIY
u-8pel]

siuied sjqewsspay

saausisjaid 1esn U0 peseq S1UNCISK]
(81005 UbIY) §

(abelane) ¢

(8l0as Mo)) |

¥3adl HOV3 31vd

H3AISNOD OL SNOILS3IND
%o LHDIIM VIHI LIHD

13341S

ayvisin

33



Appendix 5

2sPQ JAW0ISMD 13281 *

AL PUE UDIIELEIIES 13WO0ISMD J3USIH *

Ea1I055803F

pue s1ed sy PaJSs 01 51850 104 waoped y e

"EalI055300F

pue sped 3jgeneA 3100 30 AnUspl 0 (7Y«

£53340053 PaHRbEL 3080 10041

padojassp ale s3U0ss30E

pue sped mad U3y 10 Spaau
3 UaUM 3nAUE LUy Alpow
UET 3y =MoLy pue ‘sauoydpeay
10 ned [eapi sy 5198 X3y

* BLIpJoDals 513y UM

10] aseuyaand aw o1 auoydooi
AEnb gy B sppe ay os
1EEopod s3yewW 3 S30ss00E
|EUINPPE 3PNEUL OS|E UED X3y

132135 pAELISD) 104

UONJEIZIUE PasEaIoU] -

ouaadxa 3|gPZILIOISND) &

c13sn J0L agesn puedxy =
S135N 104

SENfAUAG PAITata 347 348 1004

‘s1ayeads Anenb

1534214 AU 5350042 3y 05 JIsNW
caanpold ay “auoydpeay aw

10 sued 341 40 SUOISIZA JUSI3 P
3L UBaM)a0 3500UD UED 3H

34

*s13sn d]2y 03 paeald ag pinod sped paulap-ald ~uonduosgns

au UEnou sauoydpeay au Alpow pue apeizgdn Aisea pue
‘sanualalald pue spaau iew uo Zuipuadap sauoydpeay iaul plng
WIOIEMD UED SI35() "53LI0552008 mall 10/puUe sed [0 SUOISISA JUSI3LID
3pNPUI o) papuedxa 30 UL 18U LUSISAS 18[NPoLU B 5B 193115 pAEIISD
‘SpaauU 135N Uo paseq auoydpeay 3|geziiosn Ajny ¢

ST 30T 5 100N

‘sauoydpeay sy ppng
WIoIsMd 03 53pap aH syped
Ning-a1d WO 350010 10 1340
3520 AW P3RS ‘sauoudpeay
SIY SZILUOISHD ANy UED X3y

sauoydpeay 13205 plEuaD
10 ned sy sy BupsE s xapy

sauoydpeay ajqeziwolsnd Ajn4




3sPQ IBW0ISND 13221 -

AL PUE UDIDELEIES J3L0ISND J2USIH *

3PISING 34T Loy

PUE 123 343 WO pUnos 10a3ap 03 sauoydomnipy =

sauoydpeal Ul Ul 10553000d pue aumzus |y Uy
cEUmas pue sapoad 13y 32IL03snD

pue mala 'dnias 0] 51350 101 33831 Uy @

£5334N0534 PaRba.l 310 W0

sayepdn Jengal ygnoag: pue
35N Ajlep J2y Yy Suinoadun pue
SUIuaEa) sAEME 51 FFNDS SMOUD
pue ‘sapioad pue sgunas 13y
ZILWOISNT pUE AalA LED AIug

I5NW AL 10 doy Uo S3210A 3L
INd pue 533104 13213P UL Y¥NDS
‘03 Ua¥ods UaUm S5IL 03 JUEM
1,US30p pue 1om Je sauoydpeay
3w 535N os|e A3 ang

12315 PAELSD) 104

UDHDEIRUI PasEaldy| =
20USLIMX3 PIZIEUOEIR]
S135n 10) Agesn puedxy =
Ayjenb punos 1apag =
S135N 104

FSNfANEG PA1IaCHa 307 3.0 18

J1snu 12y Aofua

UED 3YS 1843 05 pUNoIBeg
3U3 Ul 532104 33N UED YENOS
"UIESY 3U3 U1 ELINUULIOD USLm
cauoydpeay J2u s35n Ay

35

“Aenb punos pasoadun Buayo ‘s1asn

=11 03 3suapadxs EUIUSISH SU3 3Z1W0IEN3 03 53(uoid JUaialIp 31930
B1EP 135N UNs 13UIS20) PUE (503014 ‘BUILUES JISNW) 104 pIsN SAIRADE
3y pue {EuRNUILIOD *y1om ‘awoy) pasn Ewiag aae sauoudpeay

3U1 313U X330 3U3 AUSPI 05]E UED 3UIEUS 3y auu 1340 asoadun
UED UM *3jyodd punos [euosiad B 312310 WD aWISUS |y UE *s3U0)
Jua1app 03 asuoadsar un 533212038 123 aU) SPUNos 3ul Sunseaw Ag
"£135N 313305 PIELUSD 10} UORN|0S OIpNE Pazijeuosiad e v

AIMDE UDPa 10} punos

121320 3AEY 0 ALy Jo) s2quoad
U1 oM 53S3EENS pue sy

£3ZIUE003) ¥EYNOS 110 B SaWeE

cAepd pue J1snwW 03 sUR)El] A

JdYNOS | oipne pazijeuossad jaews

£33IAITS 34T 51 IBLA

pueIsUl Jameg

SpUNoS JIsNW JaH 2oad oipne
|euoslad Jay 339310 03 43y sapIng
YuNos ssuoydpeay 19ans
pAELIRD 13y U202 =0l sy Ajwig




Appendix 6

-

uaais
UoneLLIu)

_

1531 s@dUMIRRLY

Sumas % Sumas

Buyjjasued asion sajuasajaid

EERIIEVETENG] S
asooyy M0 | P25 t

@yosd "8
Joart) HIEN 1DARS fwnnae paps
aoud 4p3 ajyoud 318313
sBumas 1asn sajyoid

uondyosgns L|v BWIOH %

ﬂ ﬁ__”_._% A||»’ udans uiBo] «—— uaansyseds

AlIRls —— 5puncs Bujfeld «—— UOEANPOAUI 15T ¢ Livios —_— i —
UONELIYUD IAeld 1321 Bundsuuos Buipaeoqug

93ej493ul uonezijeuossad punos “YyYNOS

uaaIs

UOREZWosSN) Al/

uIBIs wawded SII0SSATIE
uonewayuey pue ss2uppy J038n

PIng
(B3P 1DNpoJ — — SO
ERSpRNpaid oSN 13135 HOH

wiioj3ejd uoneziwoisn)

36



