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INTRODUCTION
Young adults aim to create a comfortable home en-
vironment where everything works together in har-
mony. The product report explores the design and 
functionalities for a new speaker that blends in their 
apartment, providing the freedom of enjoying the 
quality of a stereo sound system while having the 

convenience of a portable speaker.

Sound is an inherent part of their lives, young adults 
are constantly moving around their house while 
streaming music, podcasts, movies or radio in diffe-
rent rooms. Harmony 10 answers this needs and a 
scenario will be presented to introduce the working 
principles of the product. Their needs are also evol-
ving as they are growing, the report includes a pro-

position for possible evolution in the product.

The business analysis aims to demonstrate how 
Harmony 10 can effectively meet the business 
needs of Dynaudio, showcasing its feasibility as a 

valuable solution.
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The sound industry faces challenges as consump-
tion is evolving toward a faster and wider selection 
of content with the apparition of streaming services. 
This shift has transformed the speaker market, mo-
ving from passive speakers to active ones. Indeed 
active speakers provide a more convenient music 
experience going away from the customization and 
immersive experience passive speakers can offer. 

Today balancing accessibility and audio quality is 
crucial to follow the user’s needs. The risk for new 
products is to end up being only trendy while not 
following the user journey in its interaction with 
sound. For a brand like Dynaudio the stakes are 
high as they have a huge history in high-end pas-
sive speakers. It is necessary for them to operate 
in this new market and reaching young adults with 
a new lifestyle speaker will help them to create a 
strong customer base they can fidelise to be further 

introduced to the world of high-end Hifi.

THE OPPORTUNITY

Harmony 10 is a perfect wireless companion for 
young audiophile adults. 

Enjoy the full stereo experience in the living room 
and the comfort of playing sound in the background 
while doing home tasks or activities by carrying 

Harmony 10 around.

PLAY IN HARMONY
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FULL RANGE IN STEREO
Enriches your listening experience with the poi-
gnant listening experience stereo offers you. With 
two separate channels, one on the left, one on the 
right, dive into the depth of sound with an immer-
sive auditory experience. It captures the nuances 
of sound in a way that mono cannot do. Enhances 
music, movies, gaming and all kinds of auditive 

sources.

USER SCENARIO

1. Starts the speaker 
by pressing the power 

button

2. Press 2 sec the 
source button, the 

bluetooth light blinks

7. Enjoy the sound in 
stereo mode

8. Grab on of the two 
speaker unit

9. Press the pairing 
button to switch be-

tween the pairing and 
isolating mode

10. Enjoy music in 
the background while 

cooking

11. Place the speaker 
unit back

12. Enjoy the sound in 
stereo mode

3. Press again 2sec 
on the source button, 
both lights are blink-

ing

4. Ready to be set on 
the Dynaudio app

5. Create a pair of 
stereo speaker

6. Ready to be used 
and controlled via the 

app
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MOVE IT
Grab one of the two speaker units and take it with 
you, sound continues playing on the one you grab-
bed while the other one stops automatically. If you 
want them to play both, tap on the pairing button.

The feeling will not only be in your ears but also in 
your hands, grab the handle to feel the texture and 

warmth of the wood finish.

INPUTS
Harmony 10 offers you the full sound experience 
with the convenience of a classic stereo speaker. 
The docking station includes two digital auxiliary in-
puts, a HDMI cable can be connected for any kind 
of audio video source and a mini jack for your exter-

nal devices such as a turntable or a CD player.

Don't worry about the hassle of switching sources, 
the docking station does it for you. It automatically 
recognizes where the signal comes from. You just 
have to turn on your TV or your turntable and the 
music will automatically start to play on the  speak-
er. With the digital input connected to the docking 
station, you can still grab a speaker unit and enjoy 
the sound in another room. It acts as a relay for the 

speaker.
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Remove the front grill to enjoy a full sound range 
and a better aesthetic. The combination of wood 
with metal contours surrounding the drivers ex-
press the craftsmanship and attention to details 
Dynaudio loves to share. If you want more,  add a 
stand for a better and more fixed speaker position, 
elevating your listening experience to higher levels.

PLAY WITH YOUR EMOTIONS
One Tweeter, one Mid-Range driver in each unit to 
achieve the same performances as the Dynaudio 

Music 1. 

Proven performances for guaranteed thrills

EVOLVE
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COMPONENTS

DIMENSIONS

22 m
m

200 m
m

200 mm 150 mm

129 mm 156 mm

SPECIFICATIONS
Harmony 10 takes achieves the same great performance as the Dynaudio Music 1 but with a higher 

standard in the user experience

Segment Home

Range Harmony

Type Stereo

Analog inputs Mini Jack

Digital inputs USB Type-C, HDMI

Network Wifi (2.4/5.0) GHz

Bluetooth 4.0

Streaming Apple Airplay, Spotify Channel, DLNA

Amplifier Power Sub (Watt) 40

Amplifier Power Tweeter (Watt) 40

AC Power Input 100-240V 50/60Hz

Lower Cutoff (Hz @85 dB +/- 3dB) 50

Upper Cutoff (kHz @85 dB +/- 3dB) 20

Tweeter 1 x 1 soft dome

Midrange/Sub 4in

Weight speaker unit kg 1,6

Weight docking station kg 1,1

Finish Aluminium and Oak
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VALUE CHAIN

COST

The product is designed in Denmark and manufac-
tured in China to lower the production cost. It is 
then sent to Dynaudio that handle the distribution.

A suggestion is made for Dynaudio to enlarge its 
distribution channels to bigger distribution stores 

and touch a larger base of customers.

Unit Cost (USD)

Components 49,26

Injection moulding 58,519

Metal manufacturing 5,12

Total Production cost 63,639

Assembly 0,955

Total (1 unit) 113,854

Shipping 2 units 0,48

Total 2 units 228,2

Price USD %

Manufacturing cost 228,19

Constribution margin (Dynaudio) 148,32 65

Sales price (Dynaudio) 376,51

Constribution retail 188,26 50

Retail price 564,77

VAT 141,19 25

Retail price (incl. VAT) USD 705,96

Retail price (incl. VAT) Dkk 4885,22

Business case Year 1 Year 2 Year 3

Units sold 5000 5000 5000

Sales price (Dynaudio) (USD) 376,51 376,51 376,51

Manufacturing cost (USD) 228,19 228,19 228,19

Turnover (USD) 1 882 551 741 611 741 611

Investment (USD) - 1 169 580 712 971 1 454 582

Benefit (USD) 712 971 1 454 582 2 196 193

Business case Year 1 Year 2 Year 3

Units sold 2500 3500 5000

Sales price (Dynaudio) (USD) 376,51 376,51 376,51

Manufacturing cost (USD) 228,19 228,19 228,19

Turnover (USD) 941 275,5 519 127,7 741 611

Investment (USD) - 1 169 580 - 228 304,5 290 823,2

Benefit (USD) - 228 304,5 290 823,2 1 032 434,2

In a strong start scenario Dynaudio would start to 
make profit in month 8 after launching the product 

on the market. 

In the slow start scenario Dynaudio would start to 
make profit in month 15 after launching the pro-

duct on the market.

BUSINESS
STRONG START SCENARIO

SLOW START SCENARIO
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Harmony 10 wishes to bond the user to the pro-
duct by triggering feelings to create an emotional 
attachment, it will build user loyalty to Dynaudio 
and give a taste of what high-quality audio can be. 

This new Dynaudio solution will connect the user, 
its environment and the product around sound.

Having possibilities for evolution will encourage the 
user to prolong the product journey, the concept 
evokes the possibility of evolving into a more se-
rious hifi loudspeaker to meet the expectations of 
older users.

CONCLUSION
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Abstract

Prephase & acnowledgment

Reading guide

This project is developed on 4. MSc and is the master thesis, it is done during the following period: 30.01.2023 to 
31.05.2023 at Aalborg university in the department of Architecture, Design and Media Technology.

The project is done in partnership with Dynaudio A/S, thank you for their time and sharing their expertise in the audio 
industry while always giving constructive feedback for the progress of the project.

The project consists of a product and a process report. Appendix and technical drawings are external materials at-
tached to the process report. For the reader it is advised to first read the product report and then the process report.

The product report is a description of the proposition underlining the main aspects of the product. In it the reader 
can find the value proposition, the functionalities, the construction and guidelines for using the product. As well as 
economic and financial aspects. 

The process report describes the whole design process of the project, from the ideation to the concrete product while 
describing precisely all the steps, the decisions and the reflections. It involves all the discoveries and throughout the 
report there will be several boxes highlighting the reflections, the requirements and the important insights/findings.

The appendixes are complementary to the process report. It mainly consists of worksheets done all along the project. 
They bring deeper and more precise knowledge.

The technical drawings provides an overview of the finalized product and of some critical parts with their dimensions.

Result of the investiga-
tion turned into requi-

rement.

Reflection box Important insight/finding

? !

illu. 01 - Symbols reading guide

This project is written by a student in Industrial Design for its master thesis at Aalborg University in Msc04 - ID16. The 
collaborative company is chosen according to personal interest and desire to acquire more knowledge in the audio 
industry, the designer acts as a consultant for Dynaudio A/S and a solution for a new lifestyle audio product is sug-
gested. 

The process is divided in 4 phases and explores the design and functionality of a portable stereo system targeting 
a young adults audiophile audience, providing them the freedom of enjoying the quality of a stereo set of speakers 
while offering the convenience of a portable speaker.

The first phase details the framing of the project with the objective to understand the user while exploring the oppor-
tunities for a new product on the audio market. Phase 2 uses the knowledge previously acquired and develops it into 
a concept, the maturation of this concept is done in Phase 3 and makes it ready for a business case analysis in Phase 4.

The final solution aims to facilitate the user’s interaction between its environment and the way audio media are con-
sumed. 
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PHASE 0
/Scope
The following phase gives an introduction to 
Dynaudio and the initial thoughs of the pro-
ject.
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Introduction

Dynaudio is one the top brands for high-end audio with some 
of the best standards in terms of quality. In the last few years a 
change occurred in the audio market with a new way of consu-
ming media as the use of streaming platforms increased. To-
day they are the most used services to play music and watch 
audiovisual, the products had to adapt to these changes and 
it implies a new and more “connected” way of playing sound. 
For years Dynaudio has developed its home segment around 
passive speakers and targeting an older audience with the ob-
jective of always delivering “authentic fidelity” to reproduce 
what the artist intended. 

But there is now a desire to enlarge their portfolio with more 
active speakers, they thus developed 3 active products for 
different users. When going into the lifestyle segment Dynau-
dio faced difficulties with one of their products that achieved 
great performances but didn’t find its users. The strategy to 
adopt when going in this segment is different and a deeper 
knowledge of the user is required.

This project targets young audiophile adults with the objective 
to develop a product that fits their needs. By going into this 
user group Dynaudio has the opportunity to touch younger 
users and have them develop emotional attachment and fide-
lity to the brand by discovering the quality and the history of 
Dynaudio products.

The final concept is made to follow the user in its journey and 
to be its companion around the house. To attract young audio-
phile adults Harmony 10 intend to achieve a flawless listening 
experience and to be developped around a story.



10

0.1 The process
The choice of developing a product for the audio industry is based on personal interest in this field, the partnership 
with Dynaudio is established following an exchange of emails. Before starting the project the only knowledge about 
the company is the product they have on the market and their reputation for doing high end hifi products. Therefore 
they are a good partner to better understand the audio industry. Before starting to work on the product it is then 
necessary to understand their values and history.

It is set that they will act as advisors letting the designer have its own findings and choose the direction. Along the 
process they bring feedback on the findings and allow them to put the product in a real life situation. Taking into ac-
count the user but also how it can benefit a company. With the project moving forward the more balanced it becomes 
through dialogue with Dynaudio, internal supervisor from the university and talks with the users. 

Dynaudio is present in different fields for audio products: home audio, pro audio, car audio and custom install (Dy-
naudio,2023). It is set with them that the home audio segment is the most interesting for an industrial design project. 
They are seeking to touch a larger audience with more lifestyle products. 

How to touch a larger audience with a company DNA strongly embedded in high-end hifi ? 

Working as an external designer for a big company like Dynaudio brings many challen-
ges, it is sometimes difficult to find the perfect balance between profits for tvhe user 
and profits for the company. It could have benefited the project to set some limitations 
from the beginning and avoid getting influenced too much on some decisions.

0.2 Collaborative company/Dynaudio A/S

Dynaudio is a Danish company based in Skanderborg, it was founded in 1977. They are specialized in loudspeakers 
with a high focus on technological innovation and wood craft, with high standards on sound quality. “True technologi-
cal innovations were concealed inside the classically shaped, unusually solid real-wood veneer cabinets hand-crafted 
in Denmark” (Dynaudio - the history). Their customers are mainly audiophiles with a passion for passive loudspeakers. 
They value sound quality on top of everything. But this segment of customers is becoming more rare while the market 
for active speakers is expanding (Appendix 1). 

The design related core values for Dynaudio’s product are as follow (Appendix 2):

0.3 Collaborators

Marcus Abrahamsen
Industrial Designer

Katrine Timmerman
Junior Industrial Designer

Stephen Entwistle
Chief Engineer, Acoustics

The main partnership is with the industrial designer team of Dynaudio, their feedback and knowledge about the 
industry has been a driver for the good development of this project. The acoustic engineer also helped in the final 
steps of the project to make the product more concrete and adapted for a real life scenario.

Design

Engineering Craftmanship

Authenticity

?

illu. 03 - Dynaudio core values
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0.4 Approach/List of methods
The process report is divided in 4 phases referring to 4 stages of the process. The framing is the path from the initi-
ation of the project to the problem statement. The conceptualisation goes from the problem statement to the final 
proposal. The maturation details the construction of the product and proves that it can work. Finally the business 
details the launch of the product on the market in a company context.

Along the process several methods are used, they are listed in a chronological order in the following mapping. This 
allows the reader to have an overview on the list of theories for a better understanding of the process. At the begin-
ning of each phase the methods used will be shortly explained in order to understand what are they used for and what 
it is intended to achieve.

illu. 04 - List of theoriesillu. 04 - List of theories
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0.5 Organization of the user needs along the process
A good classification of the requirements facilitates a better development of the solution and makes it easier for the 
designer in the late development phases to make sure all the requirements are met.

At the end of each phase a classification of the identified requirements is made for a better identification on what 
are the next actions for the process. After the first phase the needs are organized in different categories giving a 
concrete direction to take for the concept development. Along with phase 2 they are re-organized according to the 
findings to be finally merged into the final solution.

illu. 05 - Organization of the needs
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illu. 06 - Sketches phase 1

PHASE 1
/Framing
This phase takes the initial thoughts one step 
further by going in details into the vision of 
the company, the market analysis and the user 
research. With for objective to set a strong 
baseline for the concept ideation.
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List of methods illu. 07 - List of methods symbols phase 1

Background research User survey Market analysis

Journey mappingInterpreted user needs

Gathering informations 
from desktop research, in-
terviews with the partner 
company and different au-
dio shops. This initiate the 
project and gives insight 
on possible problem spac-
es

A journey mapping shows 
the different steps a user 
takes to accomplish a task. 
It is established thanks to 
interviews and user shad-
owing. As a result problem 
the user are facing can be 
identified to be later on 
turned into needs.

This method allows to 
identify user needs by an-
alysing the raw data gath-
ered along the framing of 
the project. Then these 
needs can be turned into 
requirements serving the 
development of the con-
cept.

By using different tools 
such as mind mapping, 
4P’s model and the user 
expectation-perception 
gap the market can be 
segmented into different 
categories. It is then pos-
sible to determine the di-
rect competitors and how 
the market can be pene-
trated.

It consists of a set of ques-
tions to gather knowledge 
from a larger sample of us-
ers. It gives an estimate on 
how a general population 
will act to better under-
stand their consumption 
ways and experience with 
a product.
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1.1/Passive and active speakers
Speakers can be divided into two big segments: active and passive. In order for the reader to understand better the 
following choices a definition is necessary.

A passive speaker requires an external amplifier to work when an active speaker is self amplified. (Harley, 2022)

The advantage of a passive speaker is the flexibility for the user to choose all the components itself and have the 
possibility to make its system evolve over time by changing either the speakers or the amplifier separately. It’s usually 
audiophiles that will invest in these kinds of products and they also are the biggest product segment for home audio at 
Dynaudio (Dynaudio, 2023). The main inconvenience is the cost of the components and the amount of space it takes. 
It is also less adapted to the current ways of consuming music. (Appendix 1)

The advantage of active speakers is that it’s easy to set-up and easy to use compared with passive speakers. Company 
wise it is also interesting because the engineers have a better control on all the system and can optimize the perfor-
mance as much as possible. (Appendix 2). One of the main inconveniences is that once the speakers are bought it’s 
complicated to make it evolve since the amplifier is directly integrated to the speaker unit.

Passive speakers

Active speakers

illu. 08 - Passive speakers

illu. 09 - Active speakersSpeaker A Speaker B

Amplifier AmplifierPower Power

1.2/The different audio segment

Speakers unit specially devel�opped for home use. 
The �materials and finishes have �simple and ele-
gant lines to fit �in all the home environments. For 
Dynaudio to breakthrough on the market this is 
the most interesting segment to dive in.

Home Audio Pro Audio

Car Audio Custom Install

These speakers are developed for music compo-
ser. It’s meant to be functional and to sound as ac-
curate as possible. The user is priorizing efficiency 
over functionality, there is therefore less potential 
for a product than in the home audio

These system are specific to the car and requires 
mostly engineering rather than industrial design 
work.

These products are also more about engineering 
and are usually hidden into the walls, it’s really 
specific to each case. Therefore there is no real 
opportunity for and industrial design project.

Dynaudio as its products portfolio split under 4 different segments.

Power

Speaker A Speaker B
Amplifier
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1.3/The home segment portfolio

illu. 10 - Dynaudio portfolio

The portfolio for the passive speakers is really well furnished and covers all the price ranges. It wouldn’t make sense 
to develop a new passive speaker
Active audio products are almost not represented in their portfolio. The only speakers with 2 units for stereo sound 
and a real “speaker feeling” at home are the Focus range. With the Music range they could try to reach more people 
but this range is now discontinued. (Appendix 3)

Explore the active audio product in the home segment is then considered. Now it is necessary 
to determine more precisely the potential user and what needs they are facing.
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1.4/Music range/Lifestyle products for a high end company

Lifestyle products are products that tend to understand better the user in their daily life and fulfill basic needs, some-
times putting quality aside for functions. (Stone, 2020)

“It involves segmenting the market on the basis of lifestyle dimensions, positioning the product in a way that appeals 
to the activitvies, interests and opinions of the targeted market” (Sathish & Rajamohan, 2012)

Dynaudio tried to enter the market of lifestyle products with the Music range but they failed. Today the Music 1, Music 
3 and Music 5 which were their entry products are discontinued. According to them the objective was to introduce 
Dynaudio to more people. (Appendix 2)

It is a good product with an unmatched quality sound for the price of these kinds of products. According to Dynaudio 
(Appendix 2) the main sale channel was through specialized retailers and audio shops which make it difficult for rea-
ching a larger audience. It also has quite some basic functions and they are not really “different” than the competitors 
regarding functions and design. In the world of nomade bluetooth speakers most brands are doing similar products. 
It can be hard to break through for brands not specialized in this domain. The users have different needs and expec-
tations than users for high end hifi.

The product position was radical for Dynaudio but rather incremental regarding the market. (Tidd & Bessant, 2013) 
(Appendix 4).

The Music range was branded as any other Dynaudio products even though it was sacrifying sound over convenience 
and design:

Convenience Sound

Design

Music Range

Other Dynaudio 
products

If a company is too radical when developping a product but doesn’t align its vision with the 
users, the product will not find customers on the market.

illu. 11 - Music range compared to other Dynaudio products

?

1.5/Technical challenges/ The sweet spot

To get more knowledge about the audio products and find a potential angle, a well known problem, the sweet spot 
effect, is investigated.

The sweet spot is the term used to define the focal point between 2 speakers. The listener can listen fully to the music 
as the artist intended to. It’s the location at which all the wavelengths arrive simultaneously (Frank et al., 2014). To 
experience the music at its fullest the speaker should be placed according to the following position:

The sweet spot
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80 cm

80 cm

80 cm

80 cm3 m

3 m3 m

60 60

60

Placement in the room Speakers height inline with the ears

Reference listening point
(sweet spot)

illu. 12 - Recommendations to place 2 speakers

Due to this effect there is only one position in the room where the music can be enjoyed at its fullest, to counter that 
different solutions can be used. The most common is to use a surround sound system to limit this effect.

Surround sound
Surround sound is commonly used by cinema lovers that want the fullest experience. The principle is to place spea-
kers around the room, when placed correctly the sweet spot effect will also be there but by enhancing the amount of 
speakers in the room the sound will surround the user from all sides and more people can enjoy the experience better.

The set-up can be defined by a code with numbers:

Amount of speakers over head

Amount of speakers ear level

Amount of ground speakers (Subs)

As an example the most common set-up is 5.1 with 5 channels at ear level and 1 sub. (Dolby, 2023)

X X X

3m

Sub

Center

Front left Front right

Back rightBack left

3m3m

illu. 13 - 5.1 Surround sound
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Dolby atmos
Dolby atmos can be referred to as a “spatial audio” system. There is not really one sweet spot, the sounds are pro-
jected on the ceiling and directly in front of the user. The principle is to create a sphere around the users and create 
an immersive experience. More and more TV soundbars are using this technology and today most streaming services 
offer the possibility to listen in Dolby atmos.

illu . 14 - Dolby atmos system

?

Considering technical problems and solutions in the early stages is challenging due to the 
large amount of uncertainties in the design process. It can help to give a direction or gather 
knowledge about a product to be used further on. More research about the speaker market 
and the user are required to move further.

1.6 Media consumption/Streaming services and sound quality
The market is constantly evolving and the brands are adapting to it, it is possible to see that today, most audio brands 
have a lifestyle product segment or have completely changed their portfolio. One of the most striking examples is JBL, 
in 2012 (Carnoy, 2012) they released their first bluetooth speaker and started to move away from their core products 
line which were loudspeakers. This is mainly due to a change in the way of consuming media, with the apparition of 
mobile phone and streaming services it became easier to use portable devices. 

It is possible to see a net increase of revenues from streaming media compared to physical media from 2015 to 2020 
in Denmark:

Streaming foreign

Physical foreign

208 mDKK 2015

2020331 mDKK

36 mDKK 2015

23 mDKK 2020

illu . 15 - Revenues from streaming media compared to physical mediaSource: Statistics Denmark, 2021
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This tendency is not only applied to audio media but also to audio visual media, the consumption of traditional TV 
dropped too. According to the medieforskning report (DR medieforskning, 2023), looking at the “Fordeling af dans-
kernes mediebrug» survey, traditional TV dropped from 37% to 22% within 6 years when the streaming for audio visual 
went up from 10% to 27%. (Appendix 4)

At the same time streaming services for the larger audience such as Spotify and Apple Music have appeared and of-
fered a wider and faster selection of music for the users. At first these services offered a lower sound quality playing 
MP3 files at a rate of 320 kbits/s. This is still the case for Spotify today (Spotify, 2023). But this is changing since the 
COVID-19 pandemic and people’s awareness for sound quality is increasing (Appendix 6). To answer that Apple music 
increased the quality of their services in 2021 by launching Spatial and Lossless audio possibilities with a maximum 
rate of 192 kHz (Apple Music, 2023).

The audio brands had to adapt to the market, when going into lifestyle product they accepted 
to raise the sound quality of their products but today the awarness for the sound quality is rai-
sing. How it is possible for these brands to re-adapt to these new customers wishes ?

1.7/Media consumption of different age groups
According to the “medieforskning” report (DR ,2023) for the year 2022 the ways of consuming media are at a turning 
point. The older people are as well more reliant on streaming services, they say: “change and digital evolution are not 
the preserve of the young.” But young people are still the biggest streaming consumers and especially young adults 
between 25 and 31 years old. (Appendix 5)

illu . 16 - Media consumption by age group

Young adults being the biggest consumers of streaming services they seem like an interesting 
age group to work with. By guts feeling they are also more influencable than older groups and 
start to earn money when they are done with studying. Further research will be done to unders-
tand them better and see if there is potiential for a new product.

The survey (Appendix 1) shows what pourcentage of the respondents are using their speakers for. 92,3% of them are 
using them to listen to music and 57,7% to enhance the sound while watching movies or series.

The new audio product must take into account the use for movies/series beside being listening 
to music.

illu . 17 - Use of speakers at home

AGE GROUP STREAMING (min/day) TRADITIONAL TV (min/day)

Young (15-24) 110 10

Young Adults (25-31) 154 12

Adults (32-46) 135 44

Movies/Series

Listening music

Gaming

Music production

Podcast

Mixing

57,7%

92,3%

23,1%

7,7%

7,7%

3,8%

!
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1.8/Audio products/The actual state of the market
The change in the consumers behavior can be seen with the actual state of the market and the type of devices they 
possess. An interview was conducted at Lydspecialisten, it’s a shop specialized in audio equipment that are selling 
both through online and in-store channels (Appendix 1). According to a salesman since the COVID-19 sales for active  
and passive speakers have both increased but in a different way. This can be represented in a “dummy” chart:

For overall sales the market is largely dominated by active speakers. It can also be observed when looking at the most 
popular sales of different shops across Denmark, as well in specialized shops (Hifi-klubben, Lydspecilisten…) as in 
bigger distribution channels (Elgiganten, Bilka…) (Appendix 7).

In order to confirm this tendency a survey is realized among young adults from 22 to 30 years old (Appendix 1). It is ob-
served that at home Nomade bluetooth speakers are the most used product. Afterward comes non nomade bluetooth 
speakers and active speakers. In total 77,4% of the products are active speakers against 6.5% of passive speakers.

TVs are becoming more and more flat 
which let less space for good integrated 
audio, therefore people are buying exter-
nal devices such as soundbars or stereo 
speakers to compensate (Kelly, Lee, Kim 
& Park, 2020)

illu . 18 - Sales of active and passive speakers over time

illu . 19 - Repartition of audio devices among respondents

Active speakers

Passive speaker

Time

Sales

COVID-19

The current research shows that the market is segmented in a lot of different kinds of spea-
kers. Among the young adults it is seen that they use different kinds of products making it 
difficult for the designer to frame what they really want. In order to find out, some more mar-
ket researches are necessary.
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1.9/Market research
A desktop research is made to identify what are the most popular products among specialized audio shops (Lydspecia-
listen, Hifi Klubben, Top Sound) and bigger distribution channels (Elgiganten, Bilka) (Appendix 7). Depending on the 
kind of products and shops, the difference in the age groups targeted can be quickly identified. The specialized audio 
shops have a tendency to target older users with more expensive and exclusive products while big distributors aim to 
touch a younger audience. The retail price of the product is seen as really important and often will raise depending 
on the quality of the product. Therefore these products are mapped according to the age group of the user and the 
retail price. (Appendix 8)

The objective is to identify a possible pattern and consumer habits in function of their age. The age is identified ac-
cording to the previous research, the design language of the products, the reviews of the products and the interview 
with 2 audio shops in Denmark. A special attention will be given to the young adult segment as they are an interesting 
group to investigate.

Different elements can be identified:

It shows that younger user are 
mainly using mono products and 
that evolves towards stereo pro-
ducts that are more expensive 
when they grow up. The young 
adults are in between and the ste-
reo products are generally aiming 
for an audiophile audience. Sonos 
is a bit special because the user 
can buy one product to evolve into 
stereo or multi room system.

The cost of the product is generally 
evolving with the age of the user. 
Few exceptions are identified:
- Sonos and Soundboks are of-
fering a different kind of solution, 
the story behind the product and 
the functions combined to a strong 
marketing allowed them to break-
through on the market.
- The KEF LSX is targeting young 
users despite its high cost. The 
fashionable design, the brand his-
tory and its knowledge in audio 
are strong sales argument for the 
younger audience.
- The Tangent audio product and 
the Dynaudio emit 20 are cheap-
er than the other products but the 
brand knowledge “assure” the 
user that it’s still a good quality 
product.

In the young adults segment there 
is a wide variety of products (mono, 
stereo, nomad, fixed...). This could 
be explained by the user being in 
between 2 categories. Therefore 
it can be difficult to differentiate 
from other products, but by brin-
ging something new on the, mar-
ket it is seen that a brand like KEF 
despite the price of the product 
can be popular.

Stereo or mono product Evolution consumption habits Product variety for young adults

illu . 20 - Map the products on the market

illu . 21 - Stereo or mono products illu . 22 - Evolution consumption habits illu . 23 - Product variety for young adults
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Dynaudio wishes to touch a larger audience with their products. The market research shows that young users generally 
go for cheaper solutions and seek for nomade bluetooth speakers, as a high end audio company Dynaudio doesn’t fit 
well in this market. Dynaudio already has a lot of products targeting adults, they generally seek for a more standard 
solution with sets of stereo speakers, it wouldn’t make sense for them to make a new solution in this market. The 
young adult segment is interesting due to the high variety of products, these users are more interested in products 
with new functionalities and can be influenced by the brand history and knowledge.The tendency for the users to go 
towards a more fixed solution when they grow up leads to the following insight: being in the young adult segment 
leaves more space for a solution that can evolve further on and follow the user in its journey.

!- The new functionalities of the product should be tied to a story.
- Use the brand history and the brand knowledge to ensure a good quality product to the user.
- A solution for the product to evolve with the user.
- Target young adults

1.10/ Breakthrough of some audio brands/Jawbone, Sonos, KEF
The objective is to analyze the breakthrough of different successful products on the speaker market to possibly iden-
tify some patterns revealing different aspects that can be respected for a new Dynaudio product. Different theories 
can be used to get information about the products. Make  an analysis in depth is complicated due to the available 
informations, realizing a deep analysis about the reasoning behind the design with non verified informations from the 
designers could lead to a high level of abstraction and non accurate results. To have better results and avoid mislea-
ding information the 4P’s model can be used to clarify the position of the competitors and of Dynaudio on the market. 

4 products will be analyzed. 3 successful products from competitors (Jawbone, KEF, Sonos) and 1 unsuccessful product 
from Dynaudio. Their position according to each aspect (paradigm, Product, Position and Process) will be compared 
to see if there are some common elements or differences between the products. (Appendix 9)

The jambox had a suc-
cessful breakthrough 
thnaks to high level of 
customization and un-
matched functionalities 
for its price.

Sonos is today the 
leader on the multi-
room systems, before 
launching the Sonos 
Play they were strug-
gling to touch a large 
audience.

The LSX II allowed this 
historical brand to touch 
young adults and intro-
duce them to KEF and 
higher audio quality.

The Music had for ob-
jective to touch a larger 
audience and introduce 
Dynaudio on the li-
festyle speaker market 
but it wasn’t successful 
and is now disconti-
nued.

illu . 24 - Jawbone Jambox illu . 25 - Sonos play 1,3,5, Gen 1 illu . 26 - KEF LSX II illu . 27 - Dynaudio Music 1

A market research segmented in user groups depending on their age allowed to identify 
what are the consumptions behaviors of each group. It clearly shows that the older they 
get the more money they spend in audio products while seeking for stereo products. It also 
helps to identify the competitors and gives insights on the competitors and the successful 
products on the market.

This tool is a way to have a better overview on the market while excluding some areas to 
go in, it is a way to narrow down the research. Thanks to it two successful competitors (KEF 
and Sonos) are identified by the difference they create from other products. “The market 
research lead to a question: What made them successful ?” This will be researched on in the 
following section.

?
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PARADIGM

PRODUCT

POSITION

PROCESS Innovation

Dynaudio Music 1
KEF LSX II
Sonos Gen 1
Jawbone Jambox

After desktop research about the different products they are placed on a 4P model (Tid & Bessant, 2013) where they 
can be compared with each other’s. (Appendix 9)

illu . 28 - 4P’s Model

The main difference observed that could give insights on what made the success of the Jambox, Play and LSX facing 
the Music 1 could be the position the brand decided to take regarding the process and the product.

For the Jambox, Play and LSX we can see that the products are rather incremental on the innovations regarding the 
process. The brand knowledge previously acquired is used to develop a new solution that will ask for least investment 
or changes in the making of a new product. On another hand the Dynaudio Music 1 was completely new for Dynaudio 
and resulted in a radical innovation regarding the process.

The Jambox, Play and LSX have a tendency to be more radical on the product. This allowed these brands to be some 
of the first movers on the market and bring something new. On the opposite, Dynaudio is incremental with music 1 
and therefore couldn’t create a difference in regard to the competitors.

Regarding the paradigm it is different in all of these brands, KEF was rather in between/incremental but it didn’t fail 
them to meet success, they could use the code of classic stereo speakers and by few changes touch a younger and 
larger audience.

In this position most of these brands tried something new compared to their portfolio and this can’t really explain why 
one product would have more success than another one.

This analysis of different successful products in comparison with the Dynaudio music 1 showed 
2 aspects that can explain a potential failure for this product.

As it is today Dynaudio acquired the necessary knowledge to develop a new solution for a 
nomad speaker allowing them to be incremental on the process.

To maximize the chances for a new solution to breakthrough, a radical innovation on the 
product is being considered. The product can be radical by the story it is telling or the way it 
interacts with the user, it could also be a product including a completely new feature or way 
to interact with sound.

!
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1.11/ Product evolution and trends
Being only a trendy product can be risky because the user might get tired of it and not use it anymore. This can be sup-
ported by the user research (Appendix 10) and works specially for young adults. They might buy products on a whim 
but still want products they can have for a long time, if once bought it doesn’t fit their needs or the environment they 
will get rid of it. In the interview with Emil (Appendix 11) it is seen that he bought a speaker but because he doesn’t 
really have the needs, he is now selling it.

According to “Research Trend, 2023”:
“On the other hand, following a trend can also expose you to uncertainty, volatility, and competition, and make you 
lose your identity and differentiation. Similarly, ignoring a trend can help you preserve your authenticity, uniqueness, 
and stability, and focus on your core competencies and strengths. But ignoring a trend can also make you miss out on 
new opportunities, markets, and customers, and become outdated and irrelevant”
To avoid being only trendy , different strategies are adopted by brands. The case of Bang & Olufsen with the B&O 
Level and of Sonos are studied.

Bang & Olufsen Level
The Level is sold as a product that can evolve over time in order not to become obsolete (Bang & Olufsen, 2023).

The battery is replaceable in case its lifespan is too low and the streaming module can also be changed if the updates 
become too heavy for the speaker to work correctly. By going into a modular approach the costs of the components 
are rising to make sure the connection will be strong enough. In the end the price of the product is really high for its 
sound capacity, it should be compensated by the modularity but according to the interview with Hifi-Klubben (Appen-
dix 12) customers are quickly disappointed. This resulted in high sales at the launch but decreasing later on.

There is a gap between the customer expectations and customer perception (Hansen, 2021)

illu . 29 - Gap between customer expectations and perception 

Users might buy the product on a whim when a lot of sales can be done at the beginning, 
but they will be disappointed later on and therefore there is a risk of losing their loyalty to 
the brand.

Sonos
The core of Sonos is to offer a wireless multiroom system working on wifi (Sonos, 2023). They have different kinds of 
products in their portfolio but they expect the customers to buy and add products to their existing system over time.

The case of an interviewee from the Ambient 1 master thesis is taken (Mohr, Abrahamsen & Knudsen, 2020):
Michael is 40 years old and has a Sonos multi room system that he has evolved over the years. Now he has Sonos 
speakers in all the rooms but because of the neutral colors and design he is getting bored of it, it is becoming “too 
mainstream”. Because of that he has now started to switch for another brand Harman Kardon (Appendix 13).

The needs of the user are changing over time but it can be difficult to predict what it will be 
in 10 years from now. Satisfying all the users with one solution is not possible but they can be 
attracted by the possibility for an evolution. Selling the idea of the product evolving doesn’t 
mean that they will necessarily make it evolve.

The product should give the user the possibility to evolve. !

Customer 
expectations 
of product or 

services
Customer 
perception 
of product 
or services

Gap
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1.12/Product evolution/Follow the user journey 
Prolonging the lifetime of a product can be challenging as the user needs and tastes evolve over the years. With 
audio products the way users interact is changing. Audiophile young adults are more “nomade” and listen to music 
all around the house, they  usually have a wireless speaker beside their stereo. But when growing adults have wishes 
for a fixed system and their aesthetic tastes also change (Appendix 13). It is also seen in the design language of the 
products when placing them on a graph with the age of the users (Appendix 8).

 This example illustrate it, on the left it’s the Argon audio Fenris A4 that fits better for young adults, with fabric can 
be placed on it, simple shape and a plain color finish.On the right it’s the Dynaudio focus 10 which is mostly used on 
a stand and offers a high level of detail, seems more “serious”and with a wood cabinet finish.

The product journey

Some simple element can still be considered from the beginning of the process to offer a 
possibility for an evolution such as:

- A front grill that can removed.
- The possibility to add a stand.
- Be able to connect the product with other Dynaudio product for a multiroom system. 

Having an idea of the needs from users being young adults to adults, the journey of the pro-
duct can be established from beginning to end. Evolving with the user can be a way not to 
get outdated and prolong the product lifespan. Consider the possibility for an evolution as the 
core working principle in the early stages of development can be difficult because of the lack 
of informations and needs to start iterating on a solution. A proposition for an evolution will 
be made in later stages of the process with more knowledge about the user and the concept.

illu . 30 - Map for product evolution depending the age of the userSource for pictures: (Argon Audio, 2023) (Dynaudio, 2023)

EVOLVE
Customization

Adults (32-46)Young Adults (25-31)

Design language
- Fabric grill cover
- Plastic Shell
- Plain color
- Playful

Bookshelf speaker

Additional wireless
speaker

Design language
- No cover for full 

range
- Wood cabinet
- Wood finish
- Serious

Speaker on stand

Multiroom system

!

?
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1.13/Focus on the young adults/Interview with Daniel

This interview (Appendix 10) helps to better understand the consumption ways 
of young adults that are done studying. Some important elements arise and 
will be used for the development of a design brief.

In the bigger picture we can see that most of the expenses are made in the first 6 months of getting a new job. They 
spent the money on equipment for home to create a better comfort and living space. Money first goes into what he 
likes rather than being completely rational in its expenses.

E.g. With his girlfriend they love coffee and even though it’s not a necessary product, they spent 6.299dkk on a coffee 
machine.

It unveils an interesting insight, young adults are more encline to buy expensive products re-
lated to what they love when they start to get their first salaries. It can be interesting to try 
reaching audiophile young adults at this moment.

At this age he is also developing brand loyalty, they use a Bang&Olufsen speaker because of their reputation and 
design. They will buy from them again because they are convinced by it and don’t want to spend hours searching for 
a new product.

Young adults are tending to be more influenced by trends and are more sensitive to marketing.

When buying an e-product he would rather buy a new one that can last long because he will save money in the long 
run instead of replacing it too often, it also feels more sustainable. 

With his girlfriend they first think about how it will fit in the house, the environment respecting the codes of New Nor-
dic Design. At this moment of their life, young adults start thinking more and more about the environment they live in 
and how harmonious it should be. 

The product should fit the user environment and respect the aesthetic codes of “new nordic 
design”.

The product should target young audiophile adults.

Young adults want a product that last.

- 26 years old

- Bachelor in journalistic studies

- Starts to settle down

- Live with a partner

- Danish

User profile

!

1.14/Insights/User journey to prepare the 1st iteration
User shadowing is used with Daniel (Appendix 14) to see what are the different steps in the day of a user and its inte-
raction with audio sources and product in general. 

In the morning the user is using a nomade B&O bluetooth speaker to play radio and is moving it around the house 
while taking his coffee, going to the bathroom and dressing up. When going to work he is listening to music on the 
way. When coming back from work the bluetooth speaker is used to listen to music while showering or cooking and if 
he wants to relax in the living room he will turn on the sound of the TV to watch series. 
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illu . 31 - Movement around the appartment

It is noticed that Daniel is listening or watching different kinds of media all around its appartment:

1.15/1st iteration/Approaches and solutions
This first round of concepts is to throw first ideas on paper in order to clear the mind. The needs are identified for the 
previous parts in the process report.

Easy to transport and carry around speaker Diffuse sound all around the house

Stereo that can move around
illu . 33 - Sketch 1, concept round 1 illu . 34 - Sketch 2, concept round 1

illu . 35 - Sketch 3, concept round 1

Evaluation the concept round 1
The goal to reach is still vague but in term of inno-
vation the Sketch 3 is the best solution. Sketch 1 
and 2 are already seen products on the market and 
would not create a difference for the users. There-
fore the stereo that can move around is chosen 
as a starting point but more user research and 
a more precise user journey will allow to have 
a more precise problem statement for a better 
ideation and further iteration.

illu . 32 - Mapping to prepare round 1 of concepts
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1.16/Precise user profile/Young audiophile adults
Following the feedback from the Milestone 2 (Appendix 15) and from a meeting the 01/03 with Dynaudio designers 
team (Appendix 16) a sharper profile and analysis of the user is done.

As discussed in the meeting (Appendix 16) and from reflection according to the actual results, 
it is chosen to focus on young audiophile adults. The interview with Daniel (Appendix 10) 
shows that young adults are more inclined to first spend money on what they like, their pas-
sion. Therefore young audiophile adults are now targeted.

More interviews are conducted, to find a larger base of users. People selling their audio products on the “Facebook 
Marketplace” are contacted. How they used their products, why selling it and what potential problems they encoun-
tered, are asked.

These people are selling their speakers because the product didn’t fit in their existing environment or couldn’t adapt 
to it. Young audiophile adults usually tend to possess one bluetooth speaker and a stereo set of speakers or a sound-
bar. The first buy is generally the bluetooth speaker and the stereo/soundbar comes later when they have more money 
to invest into it.

By looking at the reply from the survey and replies from respondents in interviews (Appendix 1, 11, 17) in general the 
males like to talk more about their products and their technical characteristics, they also compare the products and 
seem to have a wider knowledge on the audio products market. 

Looking back at the survey (WS 06) 45,2% of the respondents possess stereo speakers (active + passive) and can be 
considered as audio enthusiasts. 22,6% declare that stereo (active+passive) is the device they use the most at home. 
21,9% spent more than 7.000 Dkk on audio equipment.

These 2 numbers correlate meaning that young audiophile adults are willing to spend 7.000 
Dkk on audio equipment. A retail price limit of 7000dkk is set for the product.

illu . 36 - Correlation between audiophile and retail price

?
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16,1%
Active

6,5%
Passive

12,5%
Headphones

3,2%
Earphones

-3.500dkk

3.500-7.000dkk 7.000-10.500dkk
10.500-14.500dkk

+14.000dkk

21,9%

45,2% Nomad bluetooth

16,1%
Non nomade

bluetooth

22,6%

- Young adult (25-31 years old)
- Audio/Movie enthousiast)
- Done studying and just start working
- Male
- Max budget 7000dkk

Precise user profile
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1.17/Young adults environment/ New nordic design
The requirement in section 1.13 says that the product should fit a new nordic environment as this is the most common 
style for Danish young adults, the user profile being more precise it is also necessary to better understand the enviro-
ment the users are evolving in. This section aims to gather more knowledge about the New Nordic Design to identify 
some potential materials and aesthetic guidelines for the product. 

The new nordic style started in 2005 and is following the heritage of classic Scandinavian style. Its values are relating 
to:“nature and climate, social models of welfare and equality, and pure, minimalist forms” (Skou & Munch, 2016). 
According to Gundtoft, 2015 it attracts by the simplivity of the design, the attention to detail and the high quality of 
materials. Another essential element of this style is the story the products are telling, it should be more than just a 
product.

Across the interviews with the users and more specifically with Daniel (Appendix 10), the young adults can recognize 
themselves in the New Nordic Design, this style is common among them in Denmark (Appendix 18). The society is 
evolving towards more sustainable consumption ways and building an harmonious environment to live in. The colors, 
materials and aesthetic are supposed to translate these values into a product. The first criterion for Daniel when he 
buys an object is to know if it will pollute or not the environment at home. The interior is though for everything to fit 
together in harmony. By using natural materials, a simple design language and a high focus on the details the products 
are not just following trends and don’t get outdated.

What is it ?

Examples/Inspiration
Classic elements such as the “PH-5” lamp by Poul Henningsen are combined with natural wood furniture and sober 
fabrics. To break up the simple colors, raw metal elements are often added as well as some colorful details.

To verify it a computer research is made on facebook marketplace to see interiors in Danish young adults (Appendix 
18) and on specialized magazines to have a bigger databank of images for inspiration.

illu . 37 - Daniel’s apartment

illu . 38 - New Nordic interiors from specialized magazines

From this section different materials such as wood, metal and soft grey fabric are identified to 
fit in this environment. Identifying the timeless elements of New Nordic Design will favorize a 
design that last. The importance of the story telling is also identified and should be included 
in the new product.

?!



32

1.18/Levels of circular economy and e-product waste

Being influenced by the New Nordic Design promoting the respect of the environment and climate, young adults are 
changing their consumption ways, they tend to buy products with a longer lifespan that they can keep. For electronic 
products (e-products) these aspects can be hard to respect because of the difficulty in recycling the components. To 
limit the consumption of e-products users prefer to buy new ones and select good quality making sure it will last as 
long as possible (Appendix 10). 

The number 12 out of the 17 goals for sustainable development set by the United Nations is to “ensure sustainable 
consumption and production patterns” (United Nations, 2022), it is specified that the vast majority of the world’s 
electronics is not being safely managed. In 2019 the EU made the “Waste from Electrical and Electronic Equipment 
(WEEE)” directive. One of them being to improve sustainable production and consumption. (European Commission, 
2022)

Beside that, in March 2020, the European Commission presented a new circular economy action plan that has, as one 
of its priorities, the reduction of electronic and electrical waste. The proposal specifically outlines immediate goals like 
creating the right to repair and improving reusability in general, the introduction of a common charger (USB-Type C) 
and establishing a rewards system to encourage recycling electronics. (European Parliament, 2020)

Goals for a sustainable e-products consumption

Respecting a fully circular economy for e-waste can be difficult because of the high number of 
different components in these products. To limit the wastes, circular economy and goals for a 
sustainable future can be respected on a lower level by increasing the lifespan of the products.

The position of Dynaudio (Appendix 2)
According to Dynaudio, sustainable consumption is already respected to some extent. The goal with their products 
is to design to last, it shouldn’t be outdated and the user must use it for a long time. If the user desires to change 
products it will usually sell it as a second hand product and the product life will continue.

With passive audio it is more complicated to include recycled products because it wouldn’t match the user expecta-
tions but with active products and mostly in a “lifestyle” range it can be interesting. Young adults are another genera-
tion with different views on the product and it can fit their needs.

A challenging problem to face is the streaming module. It’s an electrical board that enhances the user experience 
with a faster and simpler connection. The danger is that streaming services can be outdated. B&O tried to answer this 
problem (Section 1.11) but according to one of the acoustic engineers at Dynaudio this solution comprises a lot of 
sound and the motherboard must be replaced when further on replacing the streaming module, it is a really expensive 
solution in the end. To face that their solution is to partner with one the leading and most stable companies in this 
domain to make sure the latest component they buy will last for many years. The software developers also understood 
it and their vision is changing, the solutions don’t quickly become obsolete and past versions can work with the newer 
ones. E.g. if the user has a streaming module working under “Airplay 1” in its speaker but the phone as “Airplay 2” it 
will still work. (Appendix 19)

?

To follow the regulation from the EU the speaker must include a USB-Type C charger. The 
design language should respect the codes of New Nordic Design to fit the user environment 
and needs. Combined with long lasting components and materials the product will not get 
outdated. It should also respect the principles of Circular economy on a lower level.

!
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1.19/Problem identification/Map the user journey

Sound output Bedroom Bathroom Kitchen Living room

PC/tablet/smartphone 4 2

Nomade bluetooth speaker 1 2 3

Stationary bluetooth speaker 2

Hifi 1 4

TV 4
illu . 39 - Results from Ambient 1 thesis interview

To understand how the different devices used data is collected from the Ambient 1 project (Mohr, Abrahamsen & 
Knudsen, 2020). These interviews have for objective to determine what devices are used in what room. 7 young 
adults between 24 and 26 years old are interviewed.

The number of respondent using a sound output in what room is then noted in the following board:

From these results and all the detailed interviews (Appendix 10, 11, 14) a plan of the apartment with the devices and 
the interaction between the rooms is realized:

In the bedroom the most used device is the phone/tablet/pc there is not a need for an audio product but in the living 
room, the bathroom and the kitchen people use an audio device. Audiophiles have a bluetooth speaker they use in 
the bathroom and the kitchen plus an additional stereo in the living room. When using the bluetooth speaker the 
user walks around the kitchen and the bathroom but when going in the living room it changes devices for the stereo. 
(Appendix 10, 11, 14). 

illu . 40 - Room interaction of young adults

This section shows that the young audiophile adults have different needs regarding audio 
devices in function of the room they are in. The new product should allow them to fulfill the 
needs in the different rooms. In the living room the user want to enjoy a good sound qual-
ity. In the bathroom and in the kitchen the audio is more used in the background while 
doing another activity.

!

The product will be used in the kitchen and the bathroom where it can be subjected to water 
splash. It should respect and IP54 standard to resist to this environment.

!
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From the data gathered and user shadowing a user journey mapping is made. 3 problems are identified. It is then 
asked to a potential user named Martin to show how to resolve these 3 problems with its current equipment.

Some user needs are then found, to do so the following method is applied:

- The first part consists in clarifying the insights depending on this problem from previous user research.
- Afterwards the user will show to the designer how to solve the problem to establish a scenario.
- Finally some needs will be identified from this scenario.

The identified needs will be used later on in the process to establish a precise classification allowing the de-
signer to follow a red line in the concept development.

3 problems are identified:

A

B

C

The user forget to charge the battery

A bad interaction and interferences between the bluetooth on the speaker and on the stereo

Difficult for the user to use the direct controls on the stereo 

illu . 41 - User journey mapping

The user journey mapping leads to a concrete problem for the user. Problem B is seen as a top 
problem giving a bigger solution space where A and C can also be resolved. 

It will be the starting point for the concept development and set a base for the next iterations. 
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1 432

When the user wakes up in the morning he wants to play the radio on its speaker but if the speaker is out of battery 
he will usually play it directly on its phone or use is earpods.

Before he can play music on �it again it requires to wait 20min for it to charge. If he is in a hurry he won’t even take 
the time to plug the �speaker and charge for later in the evening. He would rather do it when coming back �home 
from work. If the battery level drops there is an audio signal indicating it, this �is important if the user is in another 
room or doesn’t look at the speaker.

- An audiovisual signal indicating the battery level
- The speaker works as soon as it’s plugged in
- Remind the user to charge the speaker

When the user is switching between his two devices (nomade bluetooth and stereo) he can experience some in-
terferences. It can happen when going from the nomade speaker to the stereo and from the stereo to the nomade 
speaker.

It is observed that when the stereo is off and the user wants to play music on the bluetooth speaker he will turn 
on the bluetooth speaker and press play on his phone. Even if the stereo is off, when pressing play it starts auto-
matically because the stereo is recognized as a primary speaker by its phone. To be able to play on the bluetooth 
speaker the user will unplug the stereo to make sure it doesn’t interfere. When playing again on the stereo the 
user will have to go plug it.

1 432

- The stereo shouldn’t always activate as a primary device when a bluetooth signal is detected.

In some cases the user is not able to use the remote control for its stereo speakers. This can be because it’s far 
away and the user don’t want to search for it or because the remote control is lost. In both of these cases the user 
needs to use the direct controls on the speaker.

- A solution for controlling the device from a smartphone
- Easy access to the direct control on the speaker

The user is struggling to reach the controls as they are located on the back panel. The controls are also not intui-
tive for the user, the same button is controling the sound, the power and the sources.

1 432

A

B

C

!

!

!

illu . 42 - Scenario charging the speaker

illu . 43 - Scenario nterferances with bluetooth

illu . 44 - ScenarioControls on the speaker



36

Test

1.20/Phase 1 sum-up
User centered approach

Empathize: This englobes the background research, the user survey, the market analysis and the journey mapping. 
Thanks to these methods several user needs are identified.

Define: Once identified the interpreted user needs are classified in 3 distinct groups of requirements to have a better 
overview on them and be able to prioritize them:
	 - “The overall requirements for the product’’ are the main requirements the product should respect, these 
needs are tied with the framing, they give a direction to take for the product development. 
	 - “The user interaction with the product” is directly related with the next steps to act on in the process. They 
give a precise direction and problems the product should respect with interfaces and characteristics. 
	 - “The evolution of the product” also gives precise problems the product should solve. But for a more linear 
development of the concept they will be considered later on in the process. They are quite precise but don’t give a 
solution space for the concept itself.

Ideate: In this first phase it is quickly identified that young adults are moving a lot around their apartment giving an 
insight for the 1st iteration (Section 1.15). It allowed to throw first thoughts on paper and the idea of developing a 
stereo that can move around arose.

Connect the elements

Trying to solve a wicked problem results in a lot of information shattered all over. The framing phase of the project 
gave a lot of elements and applying methods helps to connect the dots. Having a precise classification of the requi-
rements gives a direction to follow when entering in the following phase, the concept development. Developing a 
new solution for an audio product is difficult by the amount of solutions already available on the market. The path to 
the solution is found by understanding how the young audiophile adults interact with sound in a home environment. 
By applying methods such as a detailed user journey mapping, a concrete problem to solve for the concept is found. 
Leading to a concrete solution that can be further iterated on.

The problem Statement of intent

Solution

Young audiophile adults are constantly moving around 
their apartment while streaming different kinds of 
media. The users generally possess a bluetooth spea-
ker and a stereo set of speakers. By having all these 
different devices, some interference is caused and re-
sults in a bad user interaction when switching from 
one device to the other.

How is it possible to develop a new audio product 
that aims to improve the young adult’s experience at 
home, while offering more fluidity and avoiding inter-
ferences when switching from one media to another 
and from one room to another?

A set of stereo speakers that can also be used as a portative speaker. The user can grab one of the 2 speaker units 
and move it around its apartment. By doing that the workflow between the stereo and the portative speaker can 
be enhanced and avoid interferences.

Define PrototypeEmpathize Ideate

From the framing phase several user needs are identified, they are non-measurable state-
ments that the product should fulfill to satisfy the user. Along the process the user needs be-
come requirements that can be measured. The line between those two can be thin as they are 
relying on each other. To avoid confusion in the process, they are all stated as requirements 
in the phase sum-up. By reducing the number of sections in the classification, it's easier to 
group them together and define a path to follow. 

?

Along the process a user centered approach is followed, in the framing phase the three first stages in this method 
are used (empathize, define, ideate) to identify some user needs that can be reframed into a problem. From the next 
phase the following stages (prototype, test) are used to get more concrete results for the development of the solution.
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User needs classification
Requirements Section

Overall requirements for the product

Avoid interferences between the different devices 1.19

The product should target young audiophile adults 1.13

Enjoy a good sound quality in the living room 1.19

Play music in the background in the kitchen/bathroom 1.19

Radical innovation on the product 1.10

Incremental innovation on the process 1.10

The maximum retail price for the product is 7000 dkk 1.16

The product should give the user the possibility to evolve 1.11

Respect the principles of circular economy on a lower level 1.18

The new functionalities of the product should be tied to a story 1.9, 1.19

Use the brand history and the brand knowledge to ensure a good quality product to the user 1.9

The product should respect an IP54 standard 1.19

User interaction with the product

Easy access to the direct control on the speaker 1.19

A solution for controlling the device from a smartphone 1.19

The product should include an USB Type-C charger 1.18

The new audio product must take into account the use for movies/series besides being listening to 
music, it should expand the sound from the TV

1.17

The stereo shouldn’t always activate as a primary device when a bluetooth signal is detected 1.19

The speaker works as soon as it’s plugged in 1.19

An audiovisual signal indicating the battery level 1.19

Remind the user to charge the speaker 1.19

The product should include long lasting components and materials 1.18

The product should respect the codes of new nordic design with materials (wood, metal, soft grey 
fabric) and story telling.

1.13, 1.19

Evolution of the product

A front grill that can be removed 1.12

The possibility of adding a stand 1.12

Be able to connect the product with another Dynaudio product for a multiroom system 1.12

?
Trying to frame a wicked problem into a concrete problem statement is difficult due to all 
the potential directions to choose from. During the framing it was identified that a solution 
that can evolve with the user was a potential direction but it was difficult to find a concrete 
problem to ideate from. Therefore a step back is taken and it was decided to look more in 
detail at the users and the way they interact with their environment, exploring this path led to 
a concrete user journey where it was possible to identify a concrete problem to solve.  This di-
rection is then chosen. But by having some requirements well organized it will be possible to 
look back at them later on in the process and tie the concept with a proposal for an evolution.
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illu . 45 - Models phase 2

PHASE 2
/Conceptualize
This phase details the development of the 
concept according to the users needs pre-
viously set. Through several iterations the 
concept is refined until the development of a 
final proposal.
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illu . 46 - List of methods pictogram phase 2List of methods

Iterative process

Along this phase an iter-
ative process is applied. 
For each new iteration 
more knowledge is gained 
about the user, leading 
to new insights and new 
iterations. The process is 
repeated until the final it-
eration. It aims to develop 
a solution within a user 
centered approach.

Brainstorming

After each test some new 
requirements are found, 
by reflecting on the tests 
and mapping the results 
some new ideas are gen-
erated for further itera-
tions. 

Sketching help to throw 
the ideas on paper. It is a 
way to refine the solutions, 
by visualizing the concept 
some can be selected to 
be further developped 
into prototypes.

Sketching

Prototypes are turning the 
sketches into 3D model. 
It helps to better apreci-
ate the dimensions and 
have something physical 
to work on. These models 
can be presented to users 
to open a discussion.

Acting out on the model 
put the prototypes in a 
real life scenario where 
new needs and require-
ments can be identified. 
The information gathered 
is then used for further 
iterations.

The model can be visual-
ized in 3D giving a better 
appreciation of the pro-
portions and the interac-
tions between the compo-
nents. It also helps in the 
detailing of the concept. 

Prototypes Tests CAD
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The next phase will detail the development of the concept starting from the problem statement to a final solution. 
The user interaction with the product group gives concrete requirements that the product should respect. Along 
the iterations this group of requirements will be developed and reorganized according to the findings and different 
interfaces or elements of the product.

2.1/Initiation concept development

Avoid interferences 
between the different 

devices

Main problem from “overall 
requirements for the product”

The user inter-
action with the 

product

Selected group of requirements

Path to the final 
proposal

With a clear view on the needs and a more concrete problem, the problem is taken and a brainstorming session is 
realized to prepare the second iteration.

Young audiophile adults usually possess 2 devices (Stereo speakers + bluetooth speakers) 
that fulfill 2 different functions but don’t work together as a system (Appendix 1). These 
users won’t go away from stereo therefore the product should give them the opportunity 
to play in stereo. 

2.2/2nd iteration/Ideation

! ?
illu . 47 - Mapping 2nd iteration
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Thanks to the mapping 2 precise requiremens are found. The product should be made as one product with sub de-
vices and it has to be able to play in stereo. When going back to the list of requirements (1.20) in the overall require-
ments for the product it is seen that the users have different ways of listening to the music according to the room they 
are in. Therefore the product should give the opportunity to the user to enjoy high quality sound in the living room 
and listen to music in the background in the kitchen/bathroom. All those requirements are used to start sketching the 
2nd iteration.

Requirements

The speaker should 
play in stereo

Play quality sound in 
the living room

Play background 
music in the kitchen/

bathroom

The product should 
be made of one 
device with sub 

devices

The concept 3 from the first iteration with the stereo that can move around answer 
to these needs with the possibility to grab one of the 2 units and use it in another 
room. 3 iterations are made on the concept with different solutions for the place-
ment of the docking station.

illu . 49 - Concept round 2/Concept 1 illu . 50 - Concept round 2/Concept 2 illu . 51 - Concept round 2/Concept 3

Concept 1 working principle

Elements:
- One docking station
- Speaker unit A
- Speaker unit B 

The two speaker units can work in-
dependently, when the  units are 
on the docking station it is possible 
to use it as one big speaker for a 
louder sound to carry around.

Concept 2 working principle

Elements:
- Primary speaker unit A
- Secondary speaker unit B 

“A” acts as the main speaker with 
the charging input and receives 
the data from external devices to 
transmit it to “B”. They can be put 
together and held with magnets. 
“B” is the one to be carried around.

Concept 3 working principle

Elements:
- Docking station A
- Docking station B
- Speaker unit A
- Speaker unit B

They can work independently and 
both speaker units can be carried 
around. The docking station acts 
as a charger and interface for the 
different inputs.

Ideation

While sketching the idea of using a triangular shape arose. In section 1.5 it is seen that for optimal sound the speaker 
should be placed with an angle of 30°, the triangular shape can help the user to instinctively place it the right way.

TV

30˚

A B

illu . 52 - 30° angle

illu . 48 - 1st iteration
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2.3/2nd iteration/User test and evaluation
To better evaluate these concepts, cardboard prototypes are realized and are tested on 2 potential users. For a bet-
ter understanding and more accurate results the concepts are put in a real life scenario (Appendix 20). It is aked for 
the user to try the 3 concepts and give feedback with pros and cons.

Concept 1 illu . 53 - Concept 1 scenario

illu . 54 - Concept 2 scenario

illu . 55 - Concept 3 scenario

Pros Cons

- Once its plugged there is nothing to touch
- Feeling from the magnet is nice
- Involve few actions

- Doesn’t place it with the right angle
- Flip the speaker around before finding the right position
- The wall on the docking station is too high
- Doesn’t place it systematically back on the docking sta-
tion
- Docking station takes a lot of space, it could be opti-
mized
- Can’t play in stereo when charging.

ConsPros

- Magnet is satisfying - Doesn’t place it in the right position
- Complicated with the way you plug them, it’s hard to 
differentiate
- Would be useful to have some visual information on 
where you grab it
- Need some shapes/visual informations for the buttons 
and interfaces
- Can’t play stereo when charging

Easier concept to interact with
Can work independently
Can be used all around house
Can charge and play stereo at the same time
The user places the speaker back on the docking sta-
tion after use

Pros Cons

- Docking station walls are too high; it comes with the 
speaker when taking it out.
- Not really convenient to grab the speaker this way, the 
user doesn’t know where to grab it.
- The user is turning the speaker around to find the right 
position to place it back
- There is a risk of it falling when the speaker is carried 
around

Concept 2

Concept 3

Speaker Unit A

Speaker Unit B
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Direction
By giving pros and cons for each concept the user validates or not the working principle of each solution. It allowed 
to chose the concept 3 as the most relevant, by having a docking station for each speaker it is possible to use them 
independently and ensure that they will always have battery when used in stereo. It is also the concept with the easi-
er interaction for the user because of the few steps involved in the use phase.

2 independant speaker units

2 independant docking stations

The user can grab one 
of the two speaker 
units from the dock-
ing station and move 
it around its house. 
To enjoy the sound in 
stereo the user simply 
has to place it back on 
the docking station.

illu . 56 - Direction chosen - main working principle

!The feedback of the users also unveiled some new requirements for the product:

- Both units should be able to work independently from each other’s
- The docking station should have a low depth to make it easy to place in and out
- Have a visual/tactile indication on where to grab the speaker
- Ensure the integrity of the speaker if it falls
- Docking station shouldn’t move when the speaker is taken in/out

2.4/Reorganization of the Requirements
With a more concrete concept the requirements can be reorganized to have a red line to follow for the next iterations. 
The category of requirements regarding the user interaction with the product is the main one used in the concept 
development phase to ensure a user centered approach. This group of requirement is now divided in 2 categories. 
The interaction between the user and the speaker unit and the interaction between the speaker unit and the 
docking station. New iterations will be made independently in each category and the results will be merged later on 
for the final solution.

?

Classifying the requirements from the framing into 3 groups allowed to have a better view 
on the direction to take for the iteration. In order to follow a user centered design approach 
the requirements directly related to the users are used for the next iterations. Getting more 
knowledge on the product allowed to refine these requirements in two categories where a red 
line can be followed. For the next iterations it will be easier to go back to these requirements 
and quickly identify which ones should be investigated for the right iteration.

illu . 57 - Reorganize the requirements
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2.5/Interaction between the user and the speaker unit/Handle
It is decided to first research the interaction between the user and the speaker unit to determine the shape and the 
main dimensions of the speaker before starting to iterate on the docking station. In the previous sections it is found 
that the speaker should have a visual/tactile indication on where to grab the speaker. 4 different concepts are devel-
oped and cardboard prototypes testing different working principles for the handle are realized to be tested on 2 users 
(Appendix 21).

Both users don't like the 
sizing and the position 
of the handle. The users 
are afraid to drop it, one 
of the users is clench-
ing the fingers too much 
and doesn’t feel good 
grabbing it. The direc-
tion of the handle is also 
a bit weird for both users 
when they are walking 
with the speaker next to 
their bodies. When taking 
the speaker the users are 
twisting their wrist to align 
the speaker with their 
bodies.

As in concept 1 the di-
rection is a disadvantage 
to the users. There is also 
less space to fit the fin-
gers and doesn’t feels re-
ally natural to grab. When 
placing it back the user is 
a bit confused in the direc-
tion it should be placed in 
and has to think when do-
ing it.

The users like this solu-
tion, the hand can go 
completely around mak-
ing it easy to grab and 
safe. Having the top a bit 
narrow is also nice when 
it’s placed along the body. 
Both users think that it is 
a bit too big and that the 
size could be reduced. 
As for the other concept, 
having the handle in this 
direction is a bit weird 
when grabbing the speak-
er.

Concept 3 Concept 4Concept 2Concept 1

illu . 58 - Concept 1 illu . 60 - Concept 3 illu . 61 - Concept 4

Both users gave feedback on the direc-
tion of the handle. Having it perpendicular 
or parallel to the body when carrying the 
speaker acts on the comfort while moving 
around. Both of them thinks that having 
the handle perpendicular to the body when 
moving around is better for handling the 
speaker.

Orientation of the handle

illu . 62 - Handle perpendicular to the body illu . 63 - Handle parallel to the body

!
Concept 2 and 3 are chosen to continue with further iterations, the orientation of the handle 
on concept 3 should be changed. Some requirements are also identified from this testing by 
observing and getting feedback from the users.

- The direction of the handle should be perpendicular to the body of the user.
- The user should have its hand going all around the handle for safer handling.
- The speaker should be well balanced for a comfortable handling

This concept feels easier 
to grab, the handle also 
feels safer to carry around 
without dropping it. The 
direction of the handle 
avoids the user twisting its 
wrist when grabbing the 
speaker.

illu . 59 - Concept 2

SELECTED CONCEPTS
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2.6/Interaction between the user and the speaker unit/Interfaces
For the next phase the needs from the past section and the needs from section 1.19 are used to conceptualize on 
the control of the speaker. The speakers giving the possibility for the user to be used as a nomad speaker should 
include some direct controls. Indeed the user should have the possibility to influence on basic controls on the speak-
er, it is seen with the Dynaudio engineer that interfaces for the power, the volume and a source button (wifi and 
bluetooth) should be included. 3 concepts are made and cardboard prototypes are realized to be tested on 2 users 
(Appendix 22).

The user should 
have its hand going 
all around the han-
dle for safer hand-

ling

The direction of the 
handle should be 

perpendicular to the 
body of the user

The handle should 
be symmetrical

Easy access to the 
direct controls on 

the speaker

Both users are easily identify-
ing the function of each button. 
Having the power button and 
the source button placed on the 
handle is a bit odd as the user 
won’t touch them while carrying 
the speaker. The capacitive touch 
is difficult to integrate as the user 
will most likely touch it without 
paying attention to it. Regarding 
the handle it doesn’t feel well 
integrated to the shape but it’s 
comfortable to grab.

With the controls on the front, 
the access is easy and it’s really 
intuitive. because of the round 
shape of the speaker it’s tilting a 
bit when pressing a button and 
results in a bad user experience. 
The volume buttons are pretty 
classic but it’s easier for the user 
to understand how it works. Hav-
ing from left to right the power, 
the “-”, the “+” and the source 
button is really nice as it follows 
the different steps to start and 
set-up the speaker. The handle is 
really nice to grab and both users 
think that it’s better integrated 
into the shape.

The overall shape and aesthetic 
is not appealing to the user. For 
both users it takes more time to 
figure out what is the function of 
each button and the way they are 
placed results in the user interfer-
ing with the buttons and a possi-
ble unwanted action. The handle 
is really comfortable but it should 
be more hidden, it looks a bit odd 
when it’s also meant to be used 
as a stereo speaker.

Concept 3Concept 2Concept 1

illu . 64 - Concept 1 illu . 65 - Concept 2 illu . 66 - Concept 3

- The buttons should be placed on the edge and on the top of the speaker when facing the 
user.
- Some classic push buttons should be used to reduce the risk of unwanted interaction.
- The “-” and “+” buttons should be placed respectively on the left and on the right of one 
another.

!
SELECTED CONCEPT
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2.7/Interaction between the speaker and the docking station
The objective of this activity is to make a first iteration on the docking station. It tests the shape and placement of 
the docking station as well as the feeling with the magnets. Different magnet strengths are tested. Few needs are 
identified for the docking station and this first iteration allows to “throw” some first ideas. By getting some user 
feedback new needs will be unveiled for more iterations. (Appendix 23)

To ideate previously identified requirements from the section 2.3 are used:

Magnets to guide the user 
when placing the speaker

The docking station shouldn’t 
move when taken in/out

Low depth on the docking 
station

Not knowing the power required 
for the magnet and the weight 
of the docking station this need 

should be tested further on

Concept 3 Concept 4Concept 2Concept 1

This test helped to understand better the interaction with the docking station. It is clear that positioning the 
speaker from the top is not the best direction to take because the user doesn’t see where to place the speaker. 
Having the docking station at the back allows the user to place it instinctively. Clashes between two concepts 
can be observed, indeed the user wants to have a docking station as discreet as possible but also likes the idea 
of the stand. The user said: “When raised higher, it gives a sense of permanence, like it’s meant to be there”. It 
is observed that young adults are moving around and it’s when becoming adults that they seek for a permanent 
solution. It confirms the need from section 1.12 that the possibility to add a stand in the future should be con-
sidered.

Some insights on the magnets are found, the magnet should be strong enough to guide the speaker in the dock-
ing station but should still be possible to remove the speaker without using the other hand to block the docking 
station.

!
- The docking station should be placed at the back of the speaker to avoid having anything 
in the way when the user places it back. 
- The magnet should be strong enough to allow the user placing the speaker back without 
searching for the direction. 
- The docking station should be discreet.
- The docking station should stay in position when removing the speaker.

illu . 67 - Concept 1 illu . 68 - Concept 2 illu . 69 - Concept 3 illu . 70 - Concept 4
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2.8/3rd iteration/Merge results
The last findings about the interaction be-
tween the user and the speaker unit are 
now merged with the ones between the 
speaker and the docking station resulting 
in a 3rd iteration of the concept. A 1:1 
mock up with the placement of all the in-
terfaces and the right working principles 
from the last iterations (Section 2.5, 2.6, 
2.7) will be presented to a potential user 
to validate them and give new insights 
for further iterations (Appendix 24). The 
dimensions are taken from previous it-
erations and from the dimensions of a 
Dynaudio Music 1 (Appendix 26). The 
weight from the Dynaudio music 1 is 
also used for this model, along the pro-
cess it is discussed with Dynaudio that 
it can be used as reference product.

illu . 71 - Mock-up iteration 3

WORKING PRINCIPLES TO ACHIEVE

Handle position

Buttons 
placement

Placement of the 
docking station

Magnets feeling on 
the docking station

The handle 
dimensions

Buttons 
dimensions

Achieved Partially achieved

This user test gave new insights on a “pairing button”. The user asked: “When I take the speaker out of the dock-
ing station, does the other speaker stop playing automatically ?”

After an open talk with the user and a brainstorming session it is set that a pairing button should be placed on the 
handle near the thumb. It will allow the user to choose if the other speaker keeps playing or stops when removing 
one unit from the docking station. Several requirements are found for this button through the user feedback:

- A pairing/isolating button to manage non physical connection between both speakers.
- The pairing/isolating button should keep in memory the last action of the user.

The user also gave feedback on the wifi/bluetooth button. The user confirms that this button is required, at home 
the user uses the wifi to have a better sound quality. A visual signal should indicate what source is being used.

- A visual signal indicating if the connected source is bluetooth of wifi

Usually on nomade speakers you will have buttons placed in evi-
dence so it is intuitive for the user but on stereo they would be a bit 
more hidden since you don’t interact with it a lot. Therefore a nice 
balance between the aesthetic and the buttons staying intuitive 
enough should be found.

- The buttons shouldn’t trigger too much the attention but still 
be intuitive for the user.

The magnet feeling on the docking sta-
tion is nice but a way to avoid it to move 
should be found, the user asked: “How 
do you keep it in position ?”

- The docking station should stay in po-
sition when removing the speaker.

Marking a step in the process with the test of all the working principles on a 1:1 model al-
lowed to get feedback on the concept. The user likes the way to interact with the product 
but it also showed that some working principles are partially met. It gave new insights and 
new needs for the product, giving a direction for the next iterations. The following phases 
of the conceptualization will consider the development of a solution for the docking 
station to stay in position, the dimensions of the buttons and the implementation of a 
“pairing button”.

?

!

! !
!
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2.9/Test on the docking station

The use of magnets will give a pleasant feeling for the user when placing the speaker on 
the docking station and removing it. The idea behind using a docking station is also to have 
a charging port for the speaker. Besides giving a pleasant feeling for the user the magnet will 
also ensure that the speaker is placed correctly on the docking station for the connec-
tors to hit the right spot and make sure that the speaker will charge correctly.

The weight of the docking station should allow the user to place and remove 
the speaker without having to interact with its other hand.

Requirement pre-
viously set

It is then necessary to counter the force of the magnets. Several solutions are considered. Some suction pads, sticking 
stripes or a counterweight placed in the docking station. The first two possibilities could result in leaving some trace 
on the user’s furniture therefore the counterweight is kept and different solutions are tested for its position. Some 
metal plates are bought and placed in a cardboard prototype, the model from section 2.8 is used. (Appendix 25)

Concept 3 Concept 4Concept 2Concept 1

The test showed that the solution 1,2 and 3 are moving when taking the speaker out. The solution 4 is not moving 
and is kept. Several requirements are identified from the results of the test.

- A counter weight placed at the bottom of the docking station
- The magnets should be placed in the middle of the docking station

illu . 72 - Concept 1 illu . 73 - Concept 2 illu . 74 - Concept 3 illu . 75 - Concept 4

!

This test showed that a solution with a counterweight can be implemented. The next step 
will be to detail the shape of the docking station and include it in the model. Beforehand 
it is necessary to iterate on the position of the buttons and their dimensions to have the final 
shape for the concept and be able to integrate the docking station.

2.10/The buttons/Sources (wifi and bluetooth)

The young adults are the biggest consumers of streaming services, playing media 
through these services requires a possibility for the user to play wirelessly on a speaker 
as it is accessed via a smartphone. Thanks to an interview with an acoustic engineer from Dy-
naudio it is stated that a possibility for a wifi and a bluetooth connection is required. The 
wifi allows streaming at a better quality and facilitates the connection of the different devices 
in a home environment while bluetooth can be a back-up solution in case the wifi crashes or 
can be used if the user wants to take its speaker out of its house. 
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The solution for this button is taken 
from the Dynaudio Music 1, it will facili-
tate the research and make it consistent 
with other Dynaudio products that use a 
wireless signal.

The wifi is used when setting up the 
speaker and to connect it to the Dy-
naudio application, once the speaker is 
set there is no need to connect it again 
unless the wifi crashes. The current solu-
tion on the Dynaudio Music is analyzed:

The user turn 
the speaker 

on, no sources 
light are blink-

ing

The user 
presses 2 

seconds on 
the “source” 
button, and 

bluetooth light 
start blinking

The user 
presses again 2 
seconds on the 
source button, 
both lights are 
blinking (wifi 
+ bluetooth), 
the speaker 

is ready to be 
connected to 

the app

MAIN WORKING PRINCIPLE

The main working principle is kept for the solution, some different concepts will be tested on 
the visual signal in order to be better integrated to the overall solution for the design of the 
buttons. Several requirements regarding the source button can be identified:

- When the speaker is turned on for the first time no wireless source (wifi or bluetooth) 
is activated.
- The user needs to press 2 seconds on the “source” button to switch sources.

!

2.11/The buttons/Pairing button
The feedback from the user on the 3rd iteration gave a new insight on the use of a pairing button. The button is meant 
to be used when the user will take the speaker out of the docking station and have its hand already placed on the 
handle. For easier access to this button it is decided to place it at the end of the handle near the position of the thumb. 
The buttons are placed as follow on the speaker (Appendix 24):

Pairing

Power SourceVolume

illu . 76 - Sources off illu . 77 - Bluetooth illu . 78 - Bluetooth+wifi

illu . 79 - Hand position on the handle

illu . 80 - Position of the buttons
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Scenario for the pairing button

The user grab one of the 
two speaker, the other 

speaker stops playing. “Iso-
lating mode activated“

the user press on the 
pairing button and the 

other speaker starts play-
ing again. “Paring mode 

activated”

Both speakers are 
playing in stereo.

illu . 81 - Pairing button scenario

2.12/Integration of the buttons
Several requirements and insights are identified across user tests. Realizing different concepts for each button would 
be too time consuming and could result in different concepts that are not coherent with each other. Therefore 3 
concepts grouping all the last findings are made. The interfaces will be printed on paper for a better visualization on 
the dimensions and their placement. Some quick CAD models are also made to visualize how the interfaces can be 
integrated. (Appendix 27, 28)

The speaker should include a 
visual signal on the buttons for 
the source, the power and the 

pairing.

The buttons should be discreet 
enough not to trigger too much 
the attention of the user but still 
be intuitive when the user wants 

to use them.

Placement of the buttons is 
known

Dimensions Visual signalShape AestheticTO DETERMINE

The solution with the frame allows a good balance between 
being intuitive enough to quickly identify the buttons and 
keep them from being too visibly present. Testing the di-
mensions, the shape, the aesthetic and the visual signals 
at the same time allowed to develop a coherent solution 
where all the buttons are well integrated to the shape 
and work together as a system.

illu . 82 - Test on the integration of the buttons
SELECTED CONCEPT

illu . 83 - Concept 1 - Integration illu . 84 - Concept 2 - Integration illu . 85 - Concept 3 - Integration
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Several requirements for the buttons are found thanks to this user test:

- The buttons should be integrated to a frame going around the speaker and the handle
- Have a white light on the power button when there is more than 20% of battery.
- Have a red light on the power button when there is less than 20% of battery.
- A voice signal indicating when the battery level is less than 20% of battery.
- Small white light and a pictogram on the side of the source button indicating what source 
it is connected to
- Pairing button placed on the handle with a small light indicating if it’s paired or isolated.

!

2.13/Connect the speakers/Dynaudio application

The application is used to set the speakers on the user’s 
wifi network, from the phone the user will also be able 
to determine which speaker is the left one and which 
is the right one. Once everything is set the user can 
navigate through the application to control different 
settings on its speaker, stream music or play the radio. 
The new product can be connected to this app and no 
changes are required. (Appendix 29)

In the framing phase it is found that the speaker should 
offer a possibility for an evolution. An angle could be to 
develop a range of products that can be used in multi-
room. The Dynaudio application already offers the pos-
sibility to the user to connect all their Dynaudio prod-
ucts in multiroom.

illu . 86 - Stereo pair illu . 87 - Play radio illu . 88 - Modes

Besides the physical interfaces the research showed that a solution to control the speaker from a smartphone should 
be developed. Dynaudio already has some active speakers on the market using a smartphone application. 

A proposition is made and has been dis-
cussed with Dynaudio’s acoustic engineer 
(WS40) regarding the transmission of the 
signal between the two speakers.

For a wireless signal the principle is the 
same as it is today with their active prod-
ucts, once sent on wifi the signal is trans-
mitted to both speakers at the same time.

If it’s a digital signal sent from an external 
device, the signal is received in the dock-
ing station via the input ports and can be 
transmitted to the speakers wirelessly.

Signal transmission

E.g. A TV is plugged in docking station A, the signal is wirelessly trans-
mitted to the speaker unit A, the speaker unit A send a wireless signal to 
the speaker unit B.

illu . 89 - Signal transmission
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2.14/4th iteration/Merge results
A drawing merging the last findings is realized. The overall shape is made a little bit more “boxy”. In the worksheet 
61 some first renders are made but they looks too playful and the combination of materials with the wood and the 
aluminum doesn’t work out really well. Therefore to match better the aesthetic of the new nordic design the shape 
is refined.

The findings from the last tests are merged into a solution for a 4th iteration on the model. The overall aesthetic is 
changing to better integrate all the buttons and from the design thoughts. The docking station is now included in 
the CAD model. While making the 3D several questions arose regarding the docking station, the buttons and the 
front grill.

A solution to remove 
the front grill should be 

developed.

Insights for further researches

The finish of the surface 
for the buttons

When the docking station 
is removed a big recess 
is visible on the speaker 
and not pleasant visually.

?

Due to the time allocated for the project and because most of the working principles are 
already validated through testing and several iterations, a prototype is not realized. Using 
CAD software to make a 3D model allowed a better visualization of the concepts and un-
veiled new insights. They will not affect the main principles and are seen as refinement of the 
existing solutions but some tests should be realized to validate them.

2.15/Surface finish for the buttons
A new iteration on the buttons should be done to ensure that several requirements are respected. The purpose of 
this iteration is to try different finishes for the surface. 3 prototypes are made and will be tested to determine which 
solution meets these requirements the best. (Appendix 30)

The buttons should be integrat-
ed to a frame going around the 

speaker and the handle

The buttons should be discreet 
enough not to trigger too much 
of the attention of the user but 
still be intuitive when the user 

wants to use them.

illu . 90 - 4th iteration
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To be discreet but still intuitive a diameter of 12mm is tried as in the previous test on the buttons the user felt that 
10mm was too small and 15mm too big. On concept 1 it is easy to feel where the button is placed, the feeling is 
not really smooth as we can feel the edge. On concept 2 it is really difficult to identify where the button is. We can 
feel a little bit but it is necessary to search for it while looking at it. For concept 3 it is easy to feel the position of 
the button, the curved button englobes the finger and makes it smoother than on the first concept.

After testing, the concept 3 is a good mix between aesthetic and a practical solution, it is also more pleasing to 
touch than the other concepts. Therefore this concept is chosen.

Some requirements are set:

- The buttons should be curved
- The diameter of the button should be 12mm

!

2.16/Iteration on the docking station
In section 2.14 the actual findings for the docking station are not satisfying 
and it is decided to make a new iteration. Another proposition is made. The 
current solution and the new one are 3D printed to work with a physical mock 
up. The docking station is an important element of the concept and working 
on a mock up with the right dimensions makes it easier to understand the 
design concept and quickly identify the possible flaws. (Appendix 31)

Having a mock-up will allow to test the magnets and the counterweight in a 
real life scenario allowing to validate the corresponding working principles.

In both solutions the counterweights work really well and the docking station is not moving when taking the 
speaker in and out. The concept 1 makes it difficult to place the speaker back, it is not really intuitive and 
aesthetically pleasing therefore it is abandoned and the concept 2  is kept and will be implemented in a new 
iteration of the speaker. For both concepts it is also observed that there is tendency for the docking station and 
the speaker to “slide” on the table top, it was tested on wood with lacquer and could annoy the user therefore 
some rubber could be added to avoid this.

!
Identified requirements:

- The docking station should go around the back of the speaker.
- Some rubber pads should be added to the docking station and the speaker.

illu . 91 -Test button surface 1 illu . 92 -Test button surface 2 illu . 93 -Test button surface 2

illu . 94 - Iteration docking station

illu . 95 -Concept 1 test on docking station illu . 96 -Concept 2 test on docking station



54

2.17/Magnets pulling force

The previous test allowed validating a new shape for the docking station and showed that the solution with magnets 
and a counter weight can work, but no precise user requirements are currently set on the pulling force of the magnets. 
First, some background research on the different types of magnets is made to determine in which material it should 
be, further on some tests and calculations on the pulling force of the magnets can be realized.

Magnets can be made with different materials resulting in various pulling forces, the operating temperature can also 
have an influence on the efficiency of the magnet. On the market different types of magnets are commonly found. 
(Magnet Expert, 2023) (Appendix 32)

- The neodymium magnets which are the strongest magnets available on the market. They have a maximum operat-
ing temperature of 80°C.

- The alnico magnets are less strong than neodymium magnets but also commonly used and can operate until 
500°C.

- Ferrite magnets are the most common ones, they are cheap and have a high resistance to corrosion but a really low 
pulling force. They can operate up to 200°C.

The different types of magnets

It is seen that when magnets are exposed to high temperature their longevity and their 
magnetic properties can be impacted. For most common chargers available on the market 
the maximum temperature can reach a maximum of 65°C and therefore will not affect the 
magnetic properties. (Appendix 32)

Some Neodymium magnets and ferrite magnets are found to try how their pulling force feels. The neodymium magnet 
is on the left and the ferrite one on the right. The size of the ferrite magnets is a big disadvantage, it is bigger than the 
neodymium one but the pulling force is lower and would result in a bad user experience (Appendix 23).

The neodymium magnet by its size and its pulling force is a good solution to answer this need for the docking station:

The magnet should 
be strong enough to 
allow the user placing 

the speaker back 
without searching for 

the direction.

The solution 2 as a force of attraction too high for the speaker, it is difficult 
to take it off the docking station. The solution 3 has a high force of attraction 
but is pleasant to use, but that results in putting a lot of weight in the docking 
station to counter the force. The solution 1 has a really nice feeling when taking 
the speaker on and off, it guides it in the right position and it’s easy to take it 
off while offering a small resistance. The weight in the docking station will also 
be lower.

Calculating the pulling force

The pulling force is calculated from “K&J magnetics - magnet calculator”. We are in the pull force case 1 with a dis-
tance of 3 mm from a steel plate.

Pull force = 0.85 lb = 0.39kg.
2 magnets are used therefore the total pull force is: Tpf = 0.78kg.

In order to counter the pulling force of the magnet the total weight of the docking station should be a minimum of 
0.78kg. To ensure that the docking station will stay in position the total weight of the docking station should be 1kg.

illu . 97 - Concept 1 magnets illu . 98 - Concept 2 magnets illu . 99 - Concept 3 magnets
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!- The total attraction force for the Neodymium magnets should be 0.78kg
- The total weight of the docking station should be 1kg
- Steel plates should be added at the back of the speaker and be separated from the mag-
nets by 3mm.

2.18/Iteration on the front grill
In section 1.17 it is seen that young adults tend to seek for a new nordic environment in their home. They are buying 
products that will be easily integrated in their home. Several materials are identified to fit in this environment: Natu-
ral clear wood, metal elements and soft gray fabric.

In the actual model wood is used for the cabinet, the metal finish as a frame and the fabric is the logical choice for 
the front grill. It is also discussed with the designers and acoustic engineers of Dynaudio (Appendix 19) that a fabric 
cover for the front grill is commonly used for bluetooth speakers. It is matching better with the needs of young 
adults as they move around the house and protects the drivers to avoid unwanted interaction that could damage 
them.

On the other hand when the users are getting older they will move less around the house and are generally seeking 
for a permanent speaker with no front grill, this is identified in the market research (Section 1.9). According to the 
Dynaudio engineer (Appendix 19) adults will in general not use the protection to have a full sound range and avoid 
the damping effect of the fabric.

The user should be able to re-
move the front grill

The front grill should be made 
with fabric

Stay visually pleasing with the 
front grill on or off

The concept 1 and 3 are not visually pleasing 
therefore the concepts are abandoned. The 
considered solution is to combine the con-
cepts 2 and 4. The guiding rails will allow to 
keep the grill in the right position when mov-
ing the speaker around and give a nice detail 
between the front panel and the frame while 
the magnets will ensure the front grill to be 
correctly snapped to the front panel.

Due to the time and the available resources it is difficult to develop some precise prototypes 
for this element. To test it well 4 models should have been realized with the right dimensions 
for the speaker. According to the finding the grill will be removed only once. Therefore some 
assumptions are made and a solution is proposed. Before manufacturing the product some 
more testing should be realized for the front grill.

?

illu . 100 - Concept 1 - Front grill illu . 101 - Concept 2 - Front grill illu . 102 - Concept 3 - Front grill illu . 103 - Concept 4 - Front grill

illu . 104 - Selected concept Front grill
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2.19/Phase 2 sum-up

This phase turned the problem statement into a 
concrete product proposal by applying an itera-
tive process within a Design thinking frame. The 
knowledge acquired from phase 1 lead to a 2nd 
iteration, by prototyping and testing new insights 
on the user and the product is gained allowing 
to empathize, define and ideate, prototype and 
test again for a 3rd iteration. Then the process is 
repeated until reaching the final concept.

By following a design thinking method and iterat-
ing in respect to the 5 steps (Empathize, Define, 
Ideate, Prototype, Test) the path to the solution 
can be constantly refined leading to a solution 
based on the user experience and the context in 
which the product will be used.

All the findings from this phase results in a 4th iteration that aims to facilitate the way young adults interact with 
sound around their apartment, achieving a flawless experience with 2 speaker units and 2 docking stations. Al-
lowing the user to enjoy the quality of a stereo sound system with the convenience of a nomad speaker. The user 
can grab one of the speaker units and use it while doing a task in their home. Along this phase several require-
ments for the product are set and frame the maturation phase where the construction and the implementation 
of the components will be detailed for the proposal of the final concept. In the construction phase few changes 
are made on the product to finalize the solution without affecting the requirements previously set.

Empathize

Define

Ideate

Prototype

Test 2nd iteration
3rd iteration4th iterationFinal

Concept

The process starts with the identification of main user needs and requirements that are turned into a 
problem statement for the development of a concept. Along the iterative process the requirements be-
come more precise. The user needs represent the fundamental problems of the user to achieve with the 
product. The requirements are actionable and measurable statements for the product to meet the user 
needs. Along the process some needs and requirements collide and makes it difficult for the designer to 
fulfill them all. Grouping them in two distinct categories (the interaction between the user and the speak-
er unit, the interaction between the speaker and the docking station) allowed to have a clear vision on all 
of them and avoid getting lost in the process. After the 4th iteration most of the requirements are met 
or partially met, the next phase will detail the maturation part of the product that aims to fulfill them all.

?

illu . 105 - User centered approach

illu . 106 - Final concept
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Requirements

Interaction between the user and the speaker unit

The product should give the user the possibility to play in stereo

Section

2.2

A pairing/isolating button to manage non physical connection between both speakers

The pairing/isolating button should keep in memory the last action of the user

2.8

2.8

2.12Pairing button placed on the handle with a small light indicating if it’s paired or isolated

Have a visual/tactile indication on where to grab the speaker 2.3

The direction of the handle should be perpendicular to the body of the user 2.5

The user should have its hand going all around the handle for safer handling 2.5

Ensure the integrity of the speaker if it falls 2.3

The buttons should be placed on the edge and on the top of the speaker when facing the user 2.6

Some classic push buttons should be used to reduce the risk of unwanted interaction 2.6

The “-” and “+” buttons should be placed respectively on the left and on the right of one 
another

2.6

A visual signal indicating if the connected source is bluetooth of wifi 2.8

When the speaker is turned on for the first time no wireless source (wifi or bluetooth) is activated 2.10

The user needs to press 2 seconds on the “source” button to switch sources 2.10

The buttons should be integrated to a frame going around the speaker and the handle 2.12

Have a white light on the power button when there is more than 20% of battery 2.12

Have a red light on the power button when there is less than 20% of battery 2.12

A voice signal indicating when the battery level is less than 20% of battery 2.12

Small white light and a pictogram on the side of the source button indicating the source connected 2.12

The buttons should be curved 2.15

The diameter of the button should be 12mm 2.15

The buttons should be discreet enough not to trigger too much the attention but still be intuitive for 
the user.

2.8

Interaction between the speaker unit and the docking station

The docking station should have a low depth to make it easy to place in and out 2.3

The docking station should go around the back of the speaker 2.16

The docking station should be placed at the back of the speaker to avoid having anything in 
the way when the user places it back

2.7

The docking station should be discreet 2.7

The magnets should be placed in the middle of the docking station 2.9

The total attraction force for the Neodymium magnets should be 0.78kg 2.17

The magnet should be strong enough to allow the user placing the speaker back without searching 
for the direction

2.7

Steel plates should be added at the back of the speaker and be separated from the magnets by 3mm 2.17

The docking station should stay in position when removing the speaker 2.7, 2.8

The docking station should weight 1kg minimum 2.17

A counter weight placed at the bottom of the docking station 2.9

Some rubber pads should be added to the docking station and the speaker 2.16

Both units should be able to work independently from each other’s 2.3
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illu . 107 - Final concept

PHASE 3
/Maturation
The different iterations in respect to the user 
needs allowed to set some precise user requi-
rements to initiate this phase. The concept is  
now taken to another level, making it ready 
for an implementation on the market with de-
tailing of the interfaces and the components.



59

illu . 108 - List of methods pictogram phase 3List of methods

CAD FEA Flow diagram

In this phase the CAD 
model is taken to another 
level of detail. With a final 
concept and precise infor-
mations about the com-
ponents a final 3D model 
can be realized. The final 
concept can then be vali-
dated and made ready for 
manufacturing.

The Finite Element Analy-
sis is a way to ensure the 
structural integrity of the 
concept. To do so a final 
CAD model with all the 
components and the right 
connections must be real-
ized. It is a way to prove 
the concept.

This method gives an 
overview on the function-
ing of the concept. It im-
plies a deep knowledge 
on the product and the 
interfaces. It displays the 
action of the user on the 
product and what they are 
resulting in. The flow dia-
gram details how it works 
from starting to powering 
off the product.
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3.1/Components of an active speaker/Dynaudio Music 1
To better understand how an active speaker works and gain knowledge about the placement of the different parts 
for the maturation, the basic principles and components are detailed in the following section.(Appendix 26)

A Dynaudio Music 1 is dismantled to identify all the components and their placement:

illu . 109 - Components active speaker

Drivers are usually divided into 3 big categories. The tweeter to play the high frequencies, the Mid range for the 
medium frequencies and the woofer for the low frequencies. This means the more driver for each range, the more 
detailed the sound will be, because it can treat every range individually. It is also possible to find some drivers treating 
a wider range of frequencies, e.g. Mid/Low drivers that will play both medium and low frequencies.

Drivers/Frequencies

Bass Mid range High end

Source: (Smoot, 2020)

16 Hz 60 Hz 250 Hz 500 Hz 2 kHz 4 kHz 6 kHz 20 kHz

illu . 110 - Sound frequencies spectrum

Frequency response
A speaker frequency response is the range of sound frequencies it 
can reproduce. The more “flat” the curve is, the more accurate the 
speaker is to reproduce the intended sound from the artist. The X 
axis represents the frequency spectrum in “Hz” and the Y axis the 
sound pressure in “SPL”. Every small peak on the curve symbolizes a 
“jump” in the sound pressure meaning it’s not fully accurate to what 
the artist intended.

illu . 111 - Frequency response

Amplifier and 
motherboard

Power board
Mid/Sub driver

Inputs

Space for
the battery

Buttons board

Tweeter
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In section 1.1 the convenience of active speakers compared to passive speakers is explained. As mentioned before, 
the amplifier is integrated in the cabinet of the speaker. This allows the acoustic engineers to have a better control on 
the components and optimize the sound as much as possible.

Amplifier and active crossover

High pas s

Low pas s

Tweeter

Woofer

Power 
Amplifier

Power 
Amplifier

Low pass

High pass

Active
crossover

Audio
input

Source: (Dolan & Speakers, 2022) illu . 112 - Active crossover

Wireless is essential but the bluetooth is compromising the quality of the audio files. On the other hand it is possible 
to use a wifi connection to play at better quality. To transmit the file over bluetooth it has to be compressed to send 
the data without interferences. When wifi can transmit more files at a higher rate and doesn’t have to compress the 
file. (Kelley, 2018). Because all the users are not aware of the difference between bluetooth and wifi it is necessay to 
include both in the speaker.

Wifi and bluetooth/Chips on the power board

The streaming module is directly connected on the motherboard. It is one of the key elements for enhancing the user 
experience with active speakers. It allows the user to connect and play faster on the speaker, even when the speaker 
is off it is only necessary to press play on the phone and it will start playing automatically.

The most used streaming services are Apple and Spotify. They both offer a direct connection with Airplay or Spotify 
connect. Chromecast is also used more and more for audio products. It allows you to stream anything from your device 
directly on the speaker. With high end audio, a connection to Tidal or Qobuz must be possible. They can stream music 
at a higher quality rate.

Streaming module

To enhance the performance an “active crossover” is fil-
tering the signal to separate the frequencies. It’s using a 
High-Pass filter to split the high frequencies in the direction 
of the tweeter and a Low-Pass filter for the low end fre-
quencies and send it to the Woofer. This means that each 
driver will receive more power at the right frequencies and 
it will be possible to always exploit the maximum capacity 
of the driver. (Dolan & Speakers, 2022). When the signal 
from the input reaches the crossover it must be treated 
and separated, in most active speakers DSP (Digital Signal 
Processing) is used, it is more accurate than Analog Signal 
Processing. (ECSTUFF4U for electronics engineer, 2023).

Part Amount Dimensions

Tweeter 1 Ø50 x 25 mm

Mid/Sub driver 1 Ø104 x 60 mm

Motherboard + Amplifier + inputs 1 100 x 70 x 30 mm

Power board 1 90 x 55 x 5 mm

Battery 1 70 x 45 x 45 mm

Top buttons board 1 120 x 15 x 2 mm

Side buttons board 2 55 x 15 x 2 mm

Using the Music 1 components
A meeting with one of the acoustic engineers at Dynaudio is set to find the optimal components for the intended use. 
The discussion led to the conclusion that the components of the Music 1 will be used. They match the needs for the 
product. The dimensions of the components are set as requirements for the new product and will be included in the 
CAD model.

In the Music 1 the inputs are on the motherboard. In the new concept the inputs are in the 
docking station and can’t be in the speaker unit. A proposition for the input is made according 
the Music 5 board but the dimensions should be adapted to the product by the engineers.

The components from the Dynaudio Music 1 are used for the product
!
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3.2/Adjust the dimensions/Place the components

The dimensioning is done directly on Inventor professionals and the components from the Dynaudio Music 1 are 
placed in the model. Some brackets are added to mount them and size is adjusted to fit them all. When placing the 
components it is necessary to take into account their effect on the balance of the speaker when it’s carried around. An 
unbalenced product would result in a bad user experience.

It is also required to let enough air volume for the drivers to work (Appendix 19). The tweeter from the 
Music 1 doesn’t need additional volume because it has its own back chamber but the Mid/Sub driver 
needs a minimum volume of 1.9L of air to work. 

!

275 mm
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0 
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200 mm

150 mm

22 m
m

illu . 113 - Main dimensions of the concept - integrate the components

The speaker should be well bal-
anced for a comfortable handling

In Inventor professional the 
“Center of Gravity” function de-
termines its position. The right 
materials and weight for the dif-
ferent components is entered 
and results in a well balanced 
product.

The Music 1 components are inte-
grated in the product

illu . 114 - Center of gravity

3.3/Detailing the docking station
All the user needs and requirements for the docking station need to be validated. All of them are taken into account 
and results in changes on the final model. These changes are detailing and don’t affect the concept, therefore no user 
tests are done.

Balancing the force of the magnets

A counterweight placed at the 
bottom of the docking station

The docking station should 
weight a minimum of 1kg

The weight of the counterweight is verified in Inventor.

W = 1.1 kg

illu . 115 - Counterweight
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3mm

1mm

Rubber pads

Some rubber pads should 
be added to the docking 
station and the speaker

The rubber pads will avoid the speaker and the docking station to slide on a slippery surface. They are also used 
to level up the speaker and align it with the docking station.

Steel plates

Speaker cabinet
Steel plate

Docking station

Magnet

Steel plates should be 
added at the back of the 

speaker and be separated 
from the magnets by 3mm

Thanks to the steel plates the speaker magnetizes to the docking station and ensure the speaker to be well placed 
on the charging port. They are placed at the back of the speaker cabinet and separated by 3mm from the magnets 
with the shell, the shell being in a non magnetic material it will not interfere.

Inputs

The docking station is used to charge the speaker and for the digital inputs, during the process the following user 
need is found: 

“The new audio product must take into account the use for movies/series besides being listening to music, it should 
expand the sound from the TV”. Thanks to an interview with an acoustic engineer at Dynaudio (WS40) the required 
input is set to be an HDMI port. The engineer also said that an auxiliar input for a mini jack is necessary to plug any 
kind of audio devices. 

In the framing phase a requirement for the product to include an USB Type-C charger is set.

The product should include an 
USB Type-C charger

The product should include a 
HDMI port

The product should include a 
mini jack port

illu . 116 - Rubber pads

illu . 117 - Steel plates

illu . 118 - Inputs
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3.4/Introduce the lights
The lights on the buttons are visual cues to guide the user. Some requirements are set and implemented on the prod-
uct (Appendix 24, 27):

Have a white light on the power button 
when there is more than 20% of battery

Have a red light on the power button 
when there is less than 20% of battery

Pairing button placed on the handle with a 
small light indicating if it’s paired or isolated

Small white light and a pictogram on the side 
of the source button indicating the source 

connected

While the speaker is running this light will be on 
to ensure the user that speaker is on.

When the product is under 20% of battery the vi-
sual signal is doubled by a voice signal. It ensures 
that even if not looking at the speaker the user 
will get the information.

When the speaker is running the light will be indi-
cating what source is used to ensure the user that 
it’s connected to the right source.

When the light of the pairing buttons is on, it 
means that the speaker is in pairing  mode and 
even if one speaker is removed from its dock-
ing station the music will play on both speakers. 
When it’s off the speaker is in isolating mode and 
music plays only on the speaker removed from 
the docking station.

3.5/Material selection
First assumptions are made for the materials and discussed with a Dynaudio’s engineer (Appendix 19). The first idea 
is to have a wood cabinet and an aluminum frame. The wood cabinet is abandoned because it doesn’t match with 
the product requirements. It would be too expensive and too heavy and for such a small volume that is carried by the 
user. The aluminum frame could be difficult to manufacture and it will be difficult to have a good connection between 
the different parts. The selection of the materials is done according to the needs found during the process and by 
discussing the different options with the Dynaudio engineer (Appendix 19).

Respect the circular 
economy on a lower 

level

The product should 
include long lasting 
materials and com-

ponents

Ensure the integrity 
of the speaker if it 

falls

The product should 
respect the codes of 
new nordic design

illu . 119 - Button lights 1

illu . 120 - Button lights 2
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Front grill: Xpress fabric

For the front grill of the Music range Dynaudio used the 
Medley fabric from Gabriel (Gabriel, 2023) but this fabric 
has a weight of 510 g/lm and damp the sound. It is used 
because of purely aesthetic reasons. For lifestyle products, 
reaching full range performance is not the biggest need. 

To still match the young adults’ aesthetic expectations 
but to deliver better performances a lighter fabric from 
Gabriel is used. The Xpress with a weight of 270 g/lm. 

Shell and bottom handle: R-ABS + Wood veneer

The shell is the part the user will interact the most with. A combo of recycled ABS (Cirplus, 2023) with a wood 
Veneer for the finish is chosen (Danket, 2021). Using these materials combined will give the same finish and 
feeling as if it was a wood cabinet but keep the product lightweight and shock resistant. Using ABS also allows 
it to have a more harmonious form following the complexity of the shape. Using ABS means that the product 
should have a volume big enough to meet the standard UL 94 which is the «Standard for Safety of Flammability 
of Plastic Materials for Parts in Devices and Appliances testing» (UL standard, 2023), with a volume higher than 
1.9L the standard is met.

To match the requirements of entering in circular economy, recycled ABS (R-ABS) is used with FSC certified wood 
veneer. For e-products it is difficult to match all the criterias for a fully circular economy, but in using R-ABS it 
acts on the recycling part and participate in limitating residual waste (European Parliament, 2021). The FSC label 
ensure that the trees are harvested in a responsible way (FSC, 2023).

It is also discussed with Dynaudio (Appendix 02) that for lifestyle products, using recycled and sustainable mate-
rials is a way to better reach young adults because their awareness regarding sustainability is growing (Appendix 
10).

Frame and top handle: R-ABS + Metal coating

For the frame a first proposition with aluminum is made 
but according to Dynaudio (Appendix 19) using ABS with 
a metal coating will reduce the weight of the product and 
the cost. By coating ABS the finish will be better and it 
will protect the material over time (Olivera & Muralidhara, 
2016). The manufacturing process will also be easier as 
the main material is the same for the shell, it will be easy 
to connect the parts together. By playing on the elasticity 
of the material the part with the handle can be placed 
around the shell.

Counterweight: Iron

3 common metals used for counterweights are 
considered, tungsten, steel and iron. Tungsten 
has a really high density and would allow a small-
er docking station but its manufacturing cost is 
8 times higher than steel (Tungsten Grooves, 
2023), the counterweight should be 1kg and 
would result in a manufacturing cost way too 
high in comparison of the product. Steel is also 
more expensive to manufacture than iron but 
they have the same density, therefore iron is 
chosen.

Pads: Rubber
Rubber is a cheap material and easy to manufac-
ture, it is also anti-slippering.

illu . 121 - Materials 1

illu . 122 - Materials 2
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3.7 Proposition for the connection of the different elements
For the connections and the mounting of the parts some propositions are made. For a more detailed and accurate 
design the product should be reviewed by Dynaudio engineers. The principles are taken from the Dynaudio music 1 
with a back and a front panel connected together and englobbed by a frame that ensure the sealing of the product. 
To respect the circular economy on a lower level the solution requires no glue and all parts can be dismantled.

Connection between the parts

Brackets with holes for screws 
are designed to hold the main 
parts together. They will ensure 
the connection between the 
main parts

The bottom of the handle is 
mounted with a bracket at the 
end and fixed with some screws 
on the other hand

To fix the frame a flat head fas-
tener is designed at the end of 
the handle for a better finish.

Sealing
The product should respect an IP54 standard. To seal the product 
some contact surfaces are designed on the edges. They ensure a 
good connection and the enclosure of the cabinet.

A joint is placed in between the components to avoid water splash 
or dust to go in. It will also reduce the vibrations and enhance the 
sound quality.

Main components
The following components are the main structural elements of the speaker with the right coating and wood veneer 
placed on.

Frame

Bottom handle

Front grill

Front panel

Covers

Pads
Cover

Counter weight

Docking station shell

Screw handle

Cabinet

illu . 123 - Connections

illu . 124 - Joints

illu . 125 - Main components
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3.8/ FEM analysis

1. Drivers attached 
to the front panel.

2. Boards and 
battery attached to 
the cabinet

3. Buttons board 
attached to the 
frame

4. Frame and front 
panel attached

5. Bottom handle 
attached to the 
frame

6. Front panel + 
Frame attached to 
the cabinet

7. Covers placed 
on the bottom

8. Components 
put in the docking 
station

9. Docking station 
closed with the 
cover

10. The speaker is 
ready

Due to the shape and the choice of materials the product should be made with injection molding. Design-
ing brackets is challenging due to the need to consider a lot of different factors. It includes part geometry, 
tooling design, assembly, cost optimization… Balancing these factors for a perfect solution is difficult with 
the available resources, a first proposition is made and should be reviewed by Dynaudio engineers for a 
better detailing. With the assumptions made it will still be possible to give an estimation of the product 
cost.

?

Component Weight (g) Number of 
brackets

Force on each 
bracket (N)

Speaker shell 600 - 5,89

Tweeter 120 2 0,59

Mid/Low driver 100 4 0,24

Mother board 200 4 0,49

Amplifier board 280 4 0,69

Battery 300 4 0,735

TOTAL 1600 15,69

When the speaker is laying on a table the cabinet is subject to the forces occurring by the shell and the 
components but it is lower than when the user will grab the speaker to move it around. This simulation 
aims to calculate what are the stresses when the speaker is moved around

The information regarding the weight of the components is taken from “Mohr & Abrahamsen, 2020”. The weight of 
the shell is calculated with the CAD software. Once known the magnitude of the force applied on each bracket can 
be calculated. Further on these forces are applied to each bracket. Then a “pin” constraint is used for the screws 
simulating the thread. A “fixed” constraint is placed on the handle to simulate where the user is grabbing the speaker 
cabinet. (Appendix 33)

illu . 126 - Mounting guide
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It is generated to prepare the 
analysis, the mesh is thinner 
around the edges and the 
brackets to have a better calcu-
lation around the spots where 
there is a concentration of con-
straints.

Mesh Maximum stress

The results are then compared 
to the mechanical properties 
of ABS which is the main ma-
terial for the speaker cabinet. 
We can see that the maximum 
Von Misses stress of 5,9 MPa is 
under the maximum stress of 
29Mpa  the material can accept 
before entering in plastic de-
formation

The maximum displacement 
occuring is 0,008 mm and will 
not affect the integrity of the 
speaker

Displacement

Evaluation

Ensure the integrity of the speaker if 
it falls.

The FEA analysis shows that the integrity of the speaker cabinet is respected 
when being carried around. The maximum safety factor is 15 and the minimum 
one is 8,91.
The risk for the speaker is to be dropped from a human height while being 
carried around, a test that requires a fully functional product and to do some 
repetitive simulations to see how many times the speaker can be dropped be-
fore breaking. The software used doesn’t allow this kind of testing, a physical 
test should be done. Due to the available resources (time and no final products 
yet) it is not possible to realize it in a physical way.

With a minimum safety factor of 8,91 it is assumed that the speaker should 
resist shocks, the selected material also has some good properties for shocks, 
it is often used for working tools.

illu . 127 - Mesh FEA illu . 128 - Stress FEA illu . 129 - Displacement FEA

illu . 130 - Safety factor FEA
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3.9/Present the product/Harmony 10

The names from Dynaudio’s home segment are trying to give meaning to the product, it reflects its story. (E.g. Confi-
dence, Evidence, Focus… ). Harmony comes from “harmos” meaning “joint” in Greek, in musical terms it is the com-
bination of musical notes that intend to create a pleasing effect for the audience. Young adults aim to create a home 
environment where all the elements are matching well with each other. At the same time the product is meant to work 
around the house and facilitate the experience when switching from one device to the other by joining 2 separate ele-
ments into one system. The 10 refers to the size of the speaker, this is the number Dynaudio uses for small bookshelf 
speakers. Using the number ‘‘10’’ gives space for further development of the product into a different size version. 

Product name

The new functionalities of the product should be tied to a story

Use case scenario

1. Start the speaker 
by pressing the power 

button

2. Press 2 sec the 
source button, the 

bluetooth light blinks

7. The product is 
ready to be used in 

stereo

8. Grab on of the two 
speaker unit

9. Press the pairing 
button to switch be-

tween the pairing and 
isolating mode

10. Enjoy music in 
the background while 

cooking

11. Place the speaker 
unit back

1. Enjoy the sound in 
stereo mode

3. Press again 2sec 
on the source button, 
both lights are blink-

ing

4. Set-up the speaker 
via the Dynaudio app

Set-up, to do only once

illu . 131 - User scenario

5. Create a pair of 
stereo speaker

6. Ready to be used 
and controlled via the 

app
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Design language

Harmonious 10 intends to facilitate the interaction between the user and its home environment. To make it effortlessly 
comprehensible for the user the forms are trying to follow functions. In addition to the functions it is also important 
for the product to match with the environment in terms of aesthetic. To respect the codes of new nordic design in 
its visual expression it must use natural materials, have a simple design language and a high focus on the details. To 
match these criterions the overall aesthetic results in a sober but elegant design that blends in with the decor, in this 
way it is easy for the user to project the product in his home without wondering if it will stand out from the rest.

The product should respect the codes of new nordic design

The handle

The form is following function and makes it intuitive 
for the user on where to grab the speaker and the 
sizing offers a safe handling of the speaker when it’s 
carried around the apartment. It is covered in wood 
veneer to feel the warmth and texture of the wood, 
it creates an emotional connection with the product 
and encourages the speaker to be grabbed.

The docking station

It’s placed at the back of the speaker to 
stay discrete, thanks to its shape and the 
magnets it is easy for the user to place the 
speaker back without searching the direc-
tion. The magnets also give a satisfying 
feeling and encourage the user to place 
the speaker back. It will also encourage the 
user to charge the speaker and always have 
battery to listen to the radio in the morning.

The buttons

They are placed on the top and easy to iden-
tify. Having them organized from left to right 
depending on their importance ensures a 
steep learning curve for the user. With the 
curvature on their surface they are easy to 
spot. With the source button the user can 
select if wifi or bluetooth is used. The pair-
ing button placed under the thumb makes 
it easy to switch between the “pairing” and 
“isolating” mode while grabbing one of the 
two units.

The front grill

The fabric gives a warmer feel-
ing for the product and with its 
soft color it’s easy to integrate 
it in a young adult home envi-
ronment. Thanks to the mag-
nets it can be snapped on or off 
to give a new meaning to the 
speaker and offer a full sound 
range.

The speaker unit

By being independent from 
the docking station the user 
can grab one of the two units 
and move it around its house 
as a nomad speaker. The ma-
terials have soft colors and a 
finish that reminds classic ste-
reo speakers. 

Dynaudio application

The smartphone appli-
cation allows the user 
to set the speakers and 
control the setting or 
the media to play.

The main working principles

illu . 132 - Design language
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3.10/Flow diagram
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Press on/off in
Dynaudio
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a streaming
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on the on/off
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No
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3.11/Proposition for evolution/A future prospect ?

?

To fit with some of the identified aspects 
of speakers targeting adults (32-46 years 
old) (Appendix 8) a proposition is made for 
the evolution of the product. The docking 
station is now replaced by a stand that 
can be sold separately, the stand is made 
with a grey aluminum finish to match with 
the current aesthetic. The front grill can 
be removed offering full sound range for 
the speaker. The proposition aims to give 
a different look to the speaker and make 
it look less “playful”. The system is still the 
same, it can be taken out to be carried 
around. But adults have wishes for a more 
fixed system and would rather invest in a 
multiroom system. It is still possible to do 
it by using the Dynaudio application and 
grouping Dynaudio’s active speakers to-
gether (section 2.13). 

The product should give the pos-
sibility for the user to evolve

A front grill that can be removed

The possibility of adding a stand

Insights about the evolution for the product were identified at the beginning of the process. 
Over the last decade the ways of consuming music have been constantly evolving, designing 
for evolution requires anticipating how the needs of the users may change over time. To de-
velop a solution within this frame a deep understanding of different user groups is required 
making it more difficult to identify a concrete problem. By developing a product targeting 
a specific user group, a more concrete problem can be found and it is easier to develop the 
solution. Thanks to a basic understanding of older users some insights on how the product 
could evolve are found leading to the proposition for evolution. Not developping the needs 
for the evolution it is also easier to include them in the final solution, the risks of having them 
colliding with each other’s is then limited.

The requirements for the evolution identified in the phase 1 are taken for the proposition:

illu . 133 - Lifestyle speaker

illu . 134 - No front grill

illu . 135 - Stands

As a detailing, some aluminium rings 
are added around the drivers for aes-
thetical purpose, a better finish and 
to match with this classical element of 
Dynaudio’s products. (Appendix 3)

As seen in section 1.12 a pro-
position for the product to 
evolve with the user should 
be made. The current product 
is fitting for young adults and 
is meant to be sold as a «li-
festyle» bookshelf speaker.
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3.12/Phase 3 sum-up
Throughout phase 3 the final concept is taken to another level of detail. All the components are now included in the 
product and a finite element analysis is realized to validate the structural integrity of the concept. The main working 
principles and the user scenario are also presented. With all these elements it will now be possible to make a busi-
ness analysis and see how this product can be launched on the market. 

Along this phase few requirements are found for the model and are all validated:

Requirements

Speaker unit

Drivers

The Mid/Sub driver needs a minimum volume of 1.9L of air to work. 

Tweeter dimensions: Ø50 x 25 mm

Mid/Sub dimensions Ø104 x 60 mm

Mother board + Amplifier dimensions 100 x 70 x 30 mm

Power board dimensions 90 x 55 x 5 mm

Battery dimensions 70 x 45 x 45 mm

Section

3.2

3.1

3.1

3.1

3.1

3.1
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User interaction with the product

Easy access to the direct control on the speaker yes

A solution for controlling the device from a smartphone yes

The product should include an USB Type-C charger yes

The new audio product must take into account the use for movies/series besides being listening to 
music, it should expand the sound from the TV

yes

The stereo shouldn’t always activate as a primary device when a bluetooth signal is detected yes

The speaker works as soon as it’s plugged in yes

An audiovisual signal indicating the battery level yes

Remind the user to charge the speaker yes

The product should include long lasting components and materials yes

The product should respect the codes of new nordic design yes

Evolution of the product

A front grill that can be removed yes

The possibility of adding a stand yes

Be able to connect the product with another Dynaudio product for a multiroom system yes

Requirements from the framing/ Phase 1 Evaluation

Overall requirements for the product

Avoid interferences between the different devices yes

The product should target young audiophile adults yes

Enjoy a good sound quality in the living room yes

Play music in the background in the kitchen/bathroom yes

Radical innovation on the product no

Incremental innovation on the process no

The maximum retail price for the product is 7000 dkk no

The product should give the user the possibility to evolve yes

Respect the principles of circular economy on a lower level yes

The new functionalities of the product should be tied to a story yes

Use the brand history and the brand knowledge to ensure a good quality product to the user no

The product should respect an IP54 standard yes

Evaluation of the Requirements

After this phase an evaluation of the requirements can be done. It is seen that all the requirements from the phase 2 
(conceptualization) are met by the product. From the phase 1 some need to be validated or not in the next phase as 
they are directly related to the business analysis and the implementation on the market.
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Requirements from the conceptualization/Phase 2
Speaker unit

The product should give the user the possibility to play in stereo

Evaluation

yes

A pairing/isolating button to manage non physical connection between both speakers

The pairing/isolating button should keep in memory the last action of the user

yes

yes

yesPairing button placed on the handle with a small light indicating if it’s paired or isolated

Have a visual/tactile indication on where to grab the speaker yes

The direction of the handle should be perpendicular to the body of the user yes

The user should have its hand going all around the handle for safer handling yes

Ensure the integrity of the speaker if it falls yes

The buttons should be placed on the edge and on the top of the speaker when facing the user yes

Some classic push buttons should be used to reduce the risk of unwanted interaction yes

The “-” and “+” buttons should be placed respectively on the left and on the right of one 
another

yes

A visual signal indicating if the connected source is bluetooth of wifi yes

When the speaker is turned on for the first time no wireless source (wifi or bluetooth) is activated yes

The user needs to press 2 seconds on the “source” button to switch sources yes

The buttons should be integrated to a frame going around the speaker and the handle yes

Have a white light on the power button when there is more than 20% of battery yes

Have a red light on the power button when there is less than 20% of battery yes

A voice signal indicating when the battery level is less than 20% of battery yes

Small white light and a pictogram on the side of the source button indicating the source connected yes

The buttons should be curved yes

The diameter of the button should be 12mm yes

The buttons should be discreet enough not to trigger too much the attention but still be intuitive for 
the user.

yes

Docking station

The docking station should have a low depth to make it easy to place in and out yes

The docking station should go around the back of the speaker yes

The docking station should be placed at the back of the speaker to avoid having anything in 
the way when the user places it back

yes

The docking station should be discreet yes

The magnets should be placed in the middle of the docking station yes

The total attraction force for the Neodymium magnets should be 0.78kg yes

The magnet should be strong enough to allow the user placing the speaker back without searching 
for the direction

yes

Steel plates should be added at the back of the speaker and be separated from the magnets by 3mm yes

The docking station should stay in position when removing the speaker yes

The docking station should weight 1kg minimum yes

A counter weight placed at the bottom of the docking station yes

Some rubber pads should be added to the docking station and the speaker yes

Both units should be able to work independently from each other’s yes
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PHASE 4
/Business
With the design proposal made, this phase 
put the concept in a company context by 
identifying all the stakeholders and the bu-
siness approach of Dynaudio, by evaluating 
the cost of the product and production a re-
tail price can be estimated. Further on the 
product is put in a market context and the 
missing requirements are evaluated.

illu . 136 - Factory
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illu . 137 - List of methods pictogram phase 4List of methods

Key stakeholders

Identifying the different 
stakeholders from the 
manufactuging of the 
product to the distribution  
gives an overview on who 
is involved. The current 
channel used by Dynaudio 
can then be challenged.

NPV

The NPV gives an estima-
tion of the profitability of 
an investement. To realize 
a precise estimation on the 
cost of the product is real-
ized. This tool can be used 
to convince a company to 
invest in the project.

Market evaluation

With a cost estimation the 
product can be compared 
to competitors on the mar-
ket. The area of differenti-
ation from existing solu-
tion is also determined as 
well as the angle to take to 
penetrate the market.



78

4.1/Key stakeholders and selling channels

Their products have been distributed by TC group until 1999, at this date Dynaudio restructured their selling channels 
and decided to handle the distribution operation in-house, it allowed them to be one step closer to their customer 
and have a better view on the market. But the distribution is still in a B2B approach where they sell only to professional 
partners that are then selling to direct customers.

Regarding the stakeholders in play, the majority of Dynaudio’s shares are possessed by a Chinese parent partner, 
Goertek, which is a company specialized in acoustic equipment.

Key stakeholders

Distribution channels
The same manufacturing and distribution channels as the Dynaudio Music range. Dynaudio doesn’t have the knowledge 
to produce “lifestyle” products in house as they don’t have the machinery to produce polymer parts, it would be too 
big of an investment for them. Regarding the distribution channel of the Music range it is the same as the other Dynau-
dio’s product but this is potentially one of the reasons why the product has not found its audience, indeed the product 
is distributed in specialized audio shops as their other products. But it aimed to touches a larger audience. A solution 
for Harmony 10 to undergo the same effect can be to expand the distribution to non specialized audio shops, going 
also by general electronic shops will allow to present the brand to a larger audience. It is seen that young adults don’t 
know about Dynaudio products (Appendix 1) and that they are mainly buying audio products from non specialized 
shops such as Bilka or Elgiganten for Denmark (Appendix 10).

illu . 138 - Distribution channels
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4.2/Production methods
Most of Dynaudio’s products are branded with high-end hifi and are made with wood cabinets, these products require 
high skills in craftsmanship and a sharper control in terms of quality. Going into a lifestyle product such as Harmony 
10 doesn’t mean that it shouldn’t be a “bad quality” product but the production channel is different. As they did with 
the Music range the production should be outsourced to lower down the initial investment. 

To produce the parts of the cabinet and the docking station, Chinese manufacturers are considered because of the 
low production costs and because the parent organization, Goertek, is located in China, Goertek being specialized in 
acoutsic components they already have some working partners in China. 

Injection molding

According to Dynaudio a good objective for such a product would be to sell around 5000 products a year. By con-
sidering the chosen material, the amount of products and the complexity of the parts injection molding is the logical 
choice.

For the aesthetic of the pieces wood veneer will be applied on the cabinet, the front panel and the bottom handle.

The frame, the front grill, the docking station and the covers will have a metal coating applied.

For the counterweight a CNC Milling machine is used. It is the most common method to produce metal components 
with a high precision. Indeed the counterweight should fit in the docking station with a high tolerance to avoid moving 
inside.

CNC

4.3/BOM
The components will also be bought from China and everything is assembled together in China. This will reduce the 
total production cost and limit the transportation of components.

All the information about the cost of the components is gathered directly from Dynaudio suppliers, the Ambient 1 
master thesis (Mohr, Abrahamsen & Knudsen, 2020) and from computer research. It isn’t possible to find the cost of 
all the components but all the main ones are found.

The estimation for the injected and CNC parts is done with the calculator available at «http://www.custompartnet.
com/». It also includes the cost of operation and the average wage for a Chinese machine operator.

The BOM is established and the total production cost of the product is estimated, the cost of operations and of the 
assembly by a Chinese worker are also included (Appendix 34).

Unit Cost (USD)

Components 49,26

Injection moulding 58,519

Metal manufacturing 5,12

Total Production cost 63,639

Assembly 0,955

Total (1 unit) 113,854

Total (2 units) 227,708

Shipping/2 units 0,48
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4.4/Business case

Initial investment
The production cost of the product is then multiplied by 5000. The in-
vestment for the Acoustic engineers englobe the further development 
of the product to have it ready for the market and the production. 
A development of 6 more months is considered taking into account 
the working hours the average salary for a Danish acoustic engineer.
The tooling being outsourced extra investment from Dynaudio is not 
necessary.

Initial investment USD

Product 1 140 940

Acoustic engineers 28 640

Tooling -

Total 1 169 580

All the detailing for the businees case can be found in (Appendix 34).

Retail price

Price USD %

Manufacturing cost 228,19

Constribution margin (Dynaudio) 148,32 65

Sales price (Dynaudio) 376,51

Constribution retail 188,26 50

Retail price 564,77

VAT 141,19 25

Retail price (incl. VAT) USD 705,96

Retail price (incl. VAT) Dkk 4885,22

Knowing the production cost of the product and the distribution channels the retail price can be estimated. It takes 
into account the margin of Dynaudio, of the retailers and the VAT (Value Added Taxes) of 25% for the EU market.

The total retail price for a pair of stereo Harmony 10 is 4885,22 Dkk, this is under the maximum price of 7000Dkk 
established in section 1.14.

The maximum 
retail price for 
the product is 

7000 dkk

NPV
With all this information the NPV for the project can be calculated, it represents the difference between the cash inflow 
and cash outflow over a period of time, this will allow the estimate when Dynaudio will start to make a profit on the 
product. 2 cases are taken, one where Dynaudio has strong sales from the start and can sell 5000 products from the 
first year and another one where the sales are slower with 2500 products the first year and then they increase their 
sales.

Strong start scenario

Business case Year 1 Year 2 Year 3

Units sold 5000 5000 5000

Sales price (Dynaudio) (USD) 376,51 376,51 376,51

Manufacturing cost (USD) 228,19 228,19 228,19

Turnover (USD) 1 882 551 741 611 741 611

Investment (USD) - 1 169 580 712 971 1 454 582

Benefit (USD) 712 971 1 454 582 2 196 193

In this scenario Dynaudio would start to make profit in the first year and more precisely in month 8. (Appendix 34)
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Slow start scenario

Business case Year 1 Year 2 Year 3

Units sold 2500 3500 5000

Sales price (Dynaudio) (USD) 376,51 376,51 376,51

Manufacturing cost (USD) 228,19 228,19 228,19

Turnover (USD) 941 275,5 519 127,7 741 611

Investment (USD) - 1 169 580 - 228 304,5 290 823,2

Benefit (USD) - 228 304,5 290 823,2 1 032 434,2

In this scenario Dynaudio would start to have the money back on investment from the second year and more precisely 
in month 15 (1 year and 3 months). (Appendix 34)

In the first year there is a benefit difference of 939 295 USD between the 2 case scenarios.

Harmony 10 can be a good business for Dynaudio but to avoid being in the slow start scenario 
Dynaudio needs to enlarge the distribution of products to larger and non-specialized retailers 
(e.g. Elgiganten), they would touch a larger audience. Later on new investments will be required 
for the evolution of the product, to estimate if the evolution will allow Dynaudio to make more 
profit it is necessary to analyse the sales when the product is launched in function of the case 
scenario they are in. The estimation will need to account the additional investment for evolution 
with the initial investment in the project.

?

Comparison of the two scenarios

illu . 139 - NPV
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4.5/Market position and area of differentiations
Through the framing phase different 
aspects and needs are identified to fa-
vorize a potential breakthrough of the 
product on the market. The final prod-
uct can be placed on the mapping from 
the market research. Harmony 10 is tar-
geting the young adults (25 to 30 years 
old) and located in the price range of 
the competitors. The risk for Dynaudio 
is to have difficulties to differentiate 
from competitors and find success. To 
estimate a potential breakthrough the 
product is evaluated according to these 
needs.

Incremental innovation on the process

Radical innovation on the product

This aspect is respected to some extent. The new product offers a new experience for young adults to interact 
with sound at home. When presenting the solution to Dynaudio they said: “Harmony does what a Music 1 can do 
but does it better” 
Therefore it can be difficult to show to the user why it is better and where is the need for this product. To answer 
that some needs identified give a direction. 

Use the brand history and the brand knowledge to ensure a good qual-
ity product to the user:

Dynaudio has the historical background in the audio industry to influence 
the customers. The people that already know about them have confidence 
in the brand and know that for the price they pay Dynaudio always delivers 
a high quality sound. It can also be a strong sales argument to introduce the 
brand to new customers.

Harmony 10 tends to reflect “the product related design core values” of Dynaudio through the design, the 
engineering and the craftsmanship. The product design is simple but with a high focus on the user experience. 
Regarding the engineering it is packing a powerful and detailed sound reflecting the years of Dynaudio’s work 
in the industry. Finally the craftsmanship is expressed through a wood finish cabinet and high level of detailing.

This need ties in quite well with the product, by using the same components and technology as the Dynaudio 
Music 1 it will require a low investment from Dynaudio to make the product ready for the market. They already 
have the manufacturing channels for the components.

illu . 140 - Market comparison

The new functionalities of the product should be tied to a story.

To express the new functionalities offered by the product, to link it with a story will allow to create an emotional 
connection between the product and the user (Bernabei, Freeman, & Power, 2011). According to “Aliotta, 2023” 
The storytelling is achieved through the process with 5 steps.
1. Understand your protagonist and the purpose of the product: it is done through background research and 
identified an area to investigate for a potential new product.
2. Define the structure of your narrative: The first step is taken to another level of detail where the market and 
user research allows to determine a precise user group to investigate
3. The beginning: By identifying precise user needs a concrete problem statement is defined. These needs set 
the direction to take for the development of a concept.
4. The middle: It can be called the confrontation, the needs are turned into requirements through iterations and 
user tests on different concepts.
5. The end: Finally the final concept achieving the initial needs and precise requirements gives a story to tell for 
the user.

illu . 141 - Dynaudio product related design core values
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illu. 142 - Connect the user, Harmony 10 and its environment around sound

Storytelling

Harmony 10 is the new active speaker solution from Dynaudio for young audio-
phile adults. You can experience the detail of stereo sound for movies and music 
with the convenience of a nomad speaker for background sound. Say goodbye 
to connection problems by grabbing a speaker unit and the sound will follow you 
achieving a flawless experience for a home in harmony.

?
Rewriting the rules of the audio industry  with a completely new kind of product is difficult by 
the amount of solutions available on the market. By diving into a concrete problem for the 
user, a solution can be developed. Tying that to a strong storytelling a new meaning can be 
given for a new product and create an area of differentiation from competitors.

4.6/Product journey
Fidelise the users

Young adults are in an age segment where they can easily be influenced by trends and marketing (WS15). It can at 
the same time be an advantage and a disadvantage for a brand like Dynaudio. It means that if Harmony 10 finds its 
user the trend effect can allow Dynaudio to sell a lot of products but it also means that users can get bored from it. 
These users will first be attracted by the functionality, the aesthetic and the uniqueness of the product but if there is 
a gap between the user expectations and the user perception of the product (Hansen, 2021) the product would get 
outdated (Section 1.11).

Harmony 10 tries to fill the gap and match both aspects by having a simple design and evolving with the user, the ob-
jective is to fidelise the customers and make them understand what Dynaudio can do. If later on they want to upgrade 
in terms of sound quality for a high end product they will buy a Dynaudio product again. In the case where the user 
wants to change for a higher quality product the end of life must be considered. Dynaudio wishes to develop products 
that can last a lifetime and due to the price the user will not throw the product, 2 scenarios can be considered.

The user is now an adult and has kids. The user buys a high end hifi system and decides to give the product to its 
children, this is the best case scenario for Dynaudio as the children will create emotional attachment to the brand and 
will likely buy Dynaudio products in the future.

In another case the user will sell the speakers as a second hand product and Harmony 10 can continue its journey.

Product end of life

In the case where the product is thrown away, not having glued parts allows it to be dismantled entirely and divide the 
different parts according to the materials.
The iron can be recycled at 100% without losing its properties, the recycling is also consuming little energy. (Metals, 
2022)

The electronic wastes are more difficult to recycle but a plan of action is proposed by the EU with the objective to 
improve the collection and the recycling of e-wastes to move towards a circular economy by 2050. As an example, 
today Croatia is recycling 81,3% of its e-wastes (European Parliament, 2023).

The combination of wood veneer and R-ABS makes it difficult to recycle as it is 2 different materials connected by an 
adhesive layer. It can be either removed by hand with a scrapper but that would take too much time on a large scale. 
For a faster process a veneer peeling machine can be used (Raute, 2023).

The process to recycle e-wastes is not optimized yet. Having a big entity like the EU setting 
objectives for a circular economy and making regulations will help to develop and facilitate the 
recycling process of e-wastes and all materials in general. To better fit in these requirements 
further development on the product should be done. This is for future prospects.

?
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EPILOGUE
The epilogue consists of the conclusion, the reflections 
about the process and the product, the references and  
finally the list of illustrations.
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CONCLUSION

Thanks to several methods applied along the framing phase the knowledge 
gained about the active speaker market and the targeted user, resulted in a 
problem statement, giving space for a new solution. A new active speaker 
targeting young audiophile adults is developed. Understanding the users 
and their ways of moving around their apartment unveiled how dependent 
they are to sound. Within their home, audio media are played through dif-
ferent devices and follow them in most of their tasks. 

The current lifestyle speakers Dynaudio offers didn’t find its success among 
users and is now dismissed, Harmony 10 fills this hole in their portfolio by 
offering a set of stereo speakers that can be moved around the home envi-
ronment achieving a flawless experience with sound.

By analyzing the market and direct competitors several aspects are identi-
fied. They will favor the breakthrough of the new solution among the diver-
sity of products already available. Having a solution that can be developed 
fast by Dynaudio will allow them to move fast on the market. Also, using the 
brand knowledge and history of Dynaudio, the product carries some strong 
values that can be transmitted to the user. Moreover through its concept 
the product tells a story that touches the users and where they can identify 
themselves. With a product that can create a difference in front of the com-
petitors the risk to compete is lowered for them to touch more potential 
users that can further fidelise to the brand.

The design of Harmony 10 respects the principles of New Nordic Design, 
including its aesthetic codes to trigger the customers’ attention. However it 
ensures to stay a captivating product for the users as it avoids being simply 
a trendy speaker. The timeless elements of this style are expressed through 
a wooden finish cabinet and a frame with a metal finish. The importance of 
the story telling is also expressed through the design with the form following 
function. By evolving into a speaker on a stand with a full sound range the 
product can take a whole new meaning and prevent the user from getting 
bored of it.

Trying to create a difference by looking at the speaker market can be diffi-
cult as it is already saturated with a wide range of options, making it chal-
lenging for a new product to stand out. Taking a step back and adopting a 
user-centric approach allowed the designer to reframe the way users can 
interact with sound around their home, trying to make it a more harmonious 
place to live in.
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REFLECTIONS

Second attempt

For this second attempt the knowledge gained in the first one is used. To start again on the process it was necessary to 
first identify what went wrong. Lot of theories were used in an approximative way resulting in drifting from developing 
a solution within a user centered approach. 

A big step back is taken to dive again in the framing phase of the project. By reviewing the worksheets and doing more 
research the market analysis and the user journey are further developed. Some more concrete results are obtained and 
resulted in a new set of user needs. The classification of the requirements is then changed and organized with a better 
structure setting the base for the concept development phase. The main idea of the concept is kept but the path to 
the final solution changed. A user centered approach is leading the way for each iteration where the new knowledge 
acquired is constantly used to refine the solution until the final product. Along the process constant reflections are 
done with the organization of the requirements to always have a clear view on what the next steps are. It resulted in a 
concept development phase where no dead ends were hit and with a solution tied to the user.

Work with a big structure

Working in partnership with such a big company as 
Dynaudio is really beneficial in terms of resources and 
knowledge brought to the project, it helps to better 
understand what are the stakes in the market. But be-
ing a consultant for a big structure can limit the design 
process because the company already has a clear vision 
of what they want to achieve for the future. In the ear-
ly stages of the process it was difficult to break away 
from Dynaudio and be fully in the user perspective. It's 
when the balance between profit for the user and for 
the company was found that the project took another 
start and a solution emerged. Letting more space for 
the user lets more space for a solution.But working with 
them also benefited the project a lot. Not having an 
assigned technical supervisor for the project, their help 
was essential. They could give insights on new technol-
ogies and the functioning of active speakers. With their 
knowledge it was possible to quickly identify what would 
work in the real world and exclude some directions that 
could have led to a dead end. They also brought a lot 
of general knowledge about the industry and the state 
of the speaker market, always giving constructive feed-
back for the project.

Working with speakers

Being innovative on the speaker market can be difficult 
because there are already a lot of existing solutions but 
that is what made this project challenging and interest-
ing. The final solution differs from other products and 
is reframing the way 2 wireless speakers work in stereo. 
Working with speakers was more complex than initial-
ly expected. At first it seemed like an easy product to 
work on with a high focus on the design. But framing 
a problem was a big part of the process as the mar-
ket is already full of different solutions, making it diffi-
cult to create a difference in front of the competitors. 
It’s by targeting a precise user group and identifying a 
really specific problem that a solution space could be 
found. At first it was thought to include the evolution of 
the speaker from the beginning of the process but the 
partial knowledge acquired from the end user (adults) 
was not sufficient enough and working in parallel with 
2 problems could have resulted in getting lost in the 
process by mixing the different requirements. To avoid 
that, one problem is developed resulting in precise re-
quirements to fulfill while few requirements are kept for 
the evolution and could be easily integrated to the final 
concept.
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