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PREFACE

Growing up as a brown-skinned girl in the Caribbean,
| had several experiences where | encountered
products that seemed to have not been made for me.
With some of them, | was fully aware that (what it felt
like to me) my skin tone was an obstacle for me to
use the product. For example, as a little girl, the toy
store was one of my favorite places to go. Particularly
the aisle that had all the Barbie makeup, even though
| knew that those light colors would not look good
on me. Other times | was completely unaware of it.
For example, when | was having problems with my
knees in elementary school, | used to wrap my knees
with a beige knee bandage before every gym class.
At the moment, it did not occur to me what that color
meant. But through many subtle and more apparent
occurrences, | realized in my early twenties that this
was a bigger issue. | knew then that my skin color
was not the obstacle; the product’s design was.

| also noticed that it was not a topic that was
discussed at the Industrial Design Engineering
faculty (IDE). By then, | had just started my Master
Integrated Product Design at IDE (2018). | was
asked to think of a topic for my graduation project
during a ‘Manage your Master’ workshop. That was
the first time | shared this idea with other people.
Their surprised reaction to learning about the beige
adhesive bandage confirmed that this was the project
for me. The beige adhesive bandage also became my
most used example when talking about my project.
There are still many inequalities that Black and
Brown people face in society. | knew that | had to do
what | could within my field, especially since some
non-inclusive products can cause scary incidents.
So hopefully, as the awareness for inclusive
design in general, and skin tone inclusive design
in particular grows, people will no longer be
made to feel like what they are is an obstacle.

| want to give a special thanks to my supervisors,
Annemiek van Boeijen and Aadjan van der
Helm, for your expertise and guidance. Thank
you for supporting me during this project and
for being so enthusiastic about this topic.

| also want to thank everyone else who contributed to
this project. Thank you to the teachers | interviewed
about their teaching experience and the students who
shared how they experienced the bachelor program.
And lastly, and perhaps most importantly, thank you
to all those who personally experience exclusion
who shared their feelings, frustrations, and concerns.

Finally, I want to thank my friends and family who
supported me during this project. The contact | had
with other students working together through Zoom
meetings as | was working on my graduation project
from Curacgao helped me immensely. Thank you for
encouraging me to keep going when | had some
setbacks. Thank you to my parents for supporting
me and encouraging me to move halfway across the
world to pursue my dreams of becoming an industrial
designer.



EXECUTIVE SUMMARY

Past and current product design practices have not
been and are not skin tone inclusive. People with
darker skin tones are regularly excluded from the
design process and the final product. Examples of
this are the simple adhesive bandage and the more
advanced facial recognition software. This project
aimed to change this through an exploration of this
type of exclusion, generally caused by designer bias.

Products that are not skin tone inclusive can be
clustered into four different categories; Inadequate
Color Selection, Failing Technology & Software,
Undereducated Service Providers, and Unequal
Communication & Representation. The products
in these four categories have recurring issues, i.e.,
things that are consistently faulty. These issues led
to thirteen Skin Tone Inclusive Design Guidelines to
aid the designer in the design process.

‘SKIN TONE INCLUSIVE DESIGN (HYPOTHETICAL) STARR REFLECTION

The current Industrial Design  Engineering
curriculum does not pay any attention to the issue
of skin tone inclusivity. The first-year bachelor course
Understanding Humans is the ideal place to introduce
this topic with the Skin Tone Inclusivity Lesson Plan,
to be used during the Wonder Assignment. With four
subgoals; Raise Awareness, Trigger Self-Reflection,
Trigger Self-Awareness, and finally, Trigger Inclusive
Design Behavior, the students are led through a
session that leads to an understanding of the skin
tone inclusive design guidelines. This is done
incrementally, with the guidelines being introduced
during the last activity of the Assignment. Using the
three designed components, the Beige by Default
website, the Card Set, and the Skin Tone Inclusive
Design Guidelines, the students complete different
activities to ultimately reach a more inclusive design
behavior.
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1INTRODUCTION

1.1INTRODUCTION TO.THE TOPIC

This project was done as a graduation project for the
master Integrated Product Design at the faculty of
Industrial Design Engineering at TU Delft. The topic
chosen for this project is skin tone inclusion (or lack
thereof) in product design.

Human skin comes in a variety of colors. Sadly this
is not always considered in product design, resulting
in products that do not include groups of people. The
exclusion of darker skin tones causes marginalized
groups to feel invisible and unappreciated. And in
turn, this makes product designers appear to lack
empathy and be indifferent to the presence of non-
white people in their community. Many products are
designed in Western countries, which are becoming
more and more racially diverse (World Population
Review, 2021). Products designed in these countries
should be designed with all ethnic groups in mind,
especially since the products will not only be sold
in the country where it was designed but also in
other countries where the majority is not white. For
example, | grew up in Curagao, where the majority of
the people are black. But still, | only saw bandages
with a beige color at the drugstores. This is because
Curagao imports products from the most readily
available brands, and these corporations are not
designing with dark skin in mind. Recently, | saw
brown bandages in different shades for the first time
at one drugstore. But most drugstores still only have
beige bandages.

Products that are not skin tone inclusive don't just
have an emotional effect on the excluded groups. This
project also explores instances where the products
were entirely unusable for the user and occasions
where the product created dangerous situations.

Within this issue, the excluded groups are almost
always the same group; darker-skinned people.
Because of this, we can refer to this problem as a
systemic' exclusion. Exclusion at a systemic level
repeatedly causes harm, both emotionally and
physically. The root cause of this exclusion needs
to be addressed so that this exclusion no longer
occurs. Itis especially fascinating to address the root
cause since exclusion in product design is mostly
unintentional. Whether the exclusion is intentional
or unintentional, the hurt it can cause people is the
same. That is why the impact of the design is more
important than the designer’s intent.

1 Systemic = Fundamental to a predominant social, economic,
or political practice. Rooted in the
system that holds sway (Merriam-Webster, 2021).

Nowadays, inclusive design has become a well-
established subfield in product design, and designers
often advocate for overlooked people in society. This
inclusion, however, is almost always about topics like
physical or mental disabilities and rarely about skin
color or race.

As per my experience, the current TU Delft Industrial
Design Engineering (IDE) education lacks knowledge
on how people with dark skin are excluded from
design processes and the final product. Because of
this, previous, present, and future product designers
will remain unaware of this phenomenon. This means
that with the current curriculum, the issue at hand will
not be solved in the near future.



1.2 APPROACH

There are many ways to approach a design project,
depending on several factors such as the time,
stakeholders involved, and the available tools. This
paragraph explains how the project was shaped. It
explains the areas that needed to be addressed to
understand the topic, the related questions, and
the methods to find answers. It also describes how
activities were executed with intermediate results in
distinctive phases (from the exploration phase to the
final results).

Which products
are not skin tone
inclusive?

The existing

issue of skin
tone inclusivity

in product
design

What causes
products to be
non-inclusive?

What are the
experiences of people
with dark skin?

To what extent do
teachers teach about
this subject?

Skin tone
inclusive design
in IDE education
How much do
students learn about
this subject?

What inclusive design
protocols do design
teams at Philips have

Skin tone in place?

inclusive design

at Philips Which factors

contribute to design
decisions that result
in exclusion?

Image 1: three search areas used in the initial exploration to
better understand the subject
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This project started with several search areas to

explore and better understand the subject, namely:

1. The existing issue of skin tone inclusivity in
product design

2. The topic of skin tone inclusion in design
education

3. The topic of skin tone inclusion in professional
design practices

Research questions were formulated for each area to
understand each area better (see image 1).

To answer the research questions from search area
1, experts such as inclusive design teachers from
IDE were interviewed, and people with personal
experience with this type of exclusion were
approached through a questionnaire. Furthermore,
online literature research was done to find more
examples of non-inclusive products (starting from
the industrial revolution to keep it relevant for current
product design practices) and to learn about the
causes behind this issue.

For search area 2, the IDE education was analyzed to
investigate the education designers havereceivedand
continue to receive. The analysis was done through
interviews with teachers and course coordinators
as well as through questionnaires sent to students
who have completed their bachelor’'s at IDE. This
research indicated how teachers at IDE tackle the
topic of inclusion in general and skin tone inclusion in
particular. It also resulted in an understanding of the
level of knowledge on skin tone inclusion with which
designers start their careers.

For search area 3, the intention was to collaborate with
Philips to analyze one of their non-inclusive products
and the design process that led to that product.
This would have resulted in an understanding of
which design decisions can result in a non-inclusive
product and which barriers a designer deals with,
such as finances, time, and technology limitations.
Unfortunately, due to diminished interest in the
topic from the approached company, this potential
collaboration was abandoned to avoid further delays
to the project. However, the initial meetings, as well
as their diminished interest, did lead to some insights.
These are discussed in the exploration.

The knowledge gathered from these three search
areas led to an understanding of the issue and the
writing of the skin tone inclusive design guidelines.
This was done by analyzing the non-inclusive product
examples and clustering them to reveal patterns of
recurring issues. These issues were then translated
into design guidelines.



The gap in design education discovered during the
research was deemed an intriguing place to focus
on entirely instead of collaborating with Philips.
After identifying the bachelor course Understanding
Humans, which contains the Wonder Assignments,
a lesson plan was developed to be incorporated in
the Wonder Assignment. The content of the lesson
was determined in a way that would lead to the
understanding of the skin tone inclusive design
guidelines. This lesson plan was tested with IDE
Master students who have completed their bachelor’s
at IDE and was finally evaluated by IDE teachers.

This project was tackled using the double diamond
for problem-solving. In the following image (image 2),
the different activities can be seen within the phases
of the double diamond.

Develop

Image 2: double diamond with the phases of this project

Phase 1:
o Three search areas

Phase 2:
« Skin tone inclusive design guidelines

Phase 3:

o Design context

o Concept & testing
o Final concept

Phase 4:
o Evaluation
« Recommedations

11



1.3 STAKEHOLDERS

This project has several direct and indirect
stakeholders. The direct stakeholders include IDE
students who will need to be taught about this topic
as they are the future designers and IDE teachers
who are tasked with teaching the students about
this topic. An indirect stakeholder is people with dark
skin who are affected by the lack of inclusion. While
they will most likely not be actively involved in IDE
education, the products that these future designers
will design will be used by them. Another possible
stakeholder is professional designers; while they are
not the main focus, they might still benefit from the
results of this project.
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1.4 PROJECT FRAMING

This project tackles the subject of inclusion,
specifically the lack of inclusion of non-white people
in product design (more specifically, people with dark
skin). There are many ways non-white people can
experience exclusion in a society where the majority
is white. One way of exclusion by design is when
products represent mainly the habits and lifestyles
of the dominant culture. For example, according
to Lyongo Juliana, Architect in Resident at the
Amsterdam Centre for Architecture (ARCAM),in social
housing in The Netherlands, solutions for kitchens,
bathrooms, and other -culture-sensitive aspects
of housing are designed with a typical traditional
European Dutch family in mind. This is in contrast
with the reality that most users of social housing
are of non-Dutch origin (de Koff, 2020). Another way
of exclusion by design is when products represent
mainly the dominant group’s physical attributes,
such as anthropometrics. An example is the design
of Western bicycle helmets that generally do not
match the proportions of Chinese anthropometric
sizes, and therefore do not provide the necessary
safety that a helmet should provide (Ball, 2011).

However, during this project, the focus on topics
such as culture and physical attributes other than
skin tone was kept to a minimum. While these
are fascinating topics, unfortunately, there is not
enough time to allow multiple large issues in a
graduation project. Because of this, the focus was
on the subject of skin tone regardless of race. This
means that, in this project, the term “person with
dark skin” refers to anyone who doesn’t have a skin
color that matches the traditional beige bandage.

Another critical topic is racism; while there have
been instances of racism in design and products can
allow for racist actions to take place, this is also a
large topic in and of itself (this is further discussed
in the recommendations in chapter 7.2). This project
focuses on implicit bias, and while implicit bias does
play arole in racism, a biased person isn’t necessarily
racist. For this reason, the focus of this project was on
unintentional exclusion that comes from implicit bias
that still causes harm and thus needs to be addressed.
It is essential to make a distinction between
intentional exclusion and unintentional exclusion;
intentional exclusion is if an explicit (perhaps
malicious) decision has been made to exclude a
specific group. Unintentional inclusion occurs when
a designer forgets about the presence of a particular
group in society and therefore forgets to take them
into account while designing. It is important to make
this distinction because while they can both have
the same results, the causes are different, and the
approach must also be different.



CAN YOU EVEN IMAGINE THIS SCENARIO?
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Photographer Chris Buck released a photo series called “Let’s talk about race” with O, The Oprah Magazine. In this photo series he
challenges representation, power dynamics and stereotypes. In this particular image, a young white girl is seen in a toy store in front
of a wall filled with black dolls, a reverse view of reality, to show the lack of representation black children face (Battle, 2017).
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2 THE ISSUE OF SKIN TONE INCLUSIVITY IN PRODUCT DESIGN

This chapter tackles search area 1 (see page 10)
and gives a broad view of the principles of inclusive
design in general and how unintentional exclusion
can occur. Then the topic of skin tone inclusion, in
particular, is explored by collecting examples of
non-inclusive products and analyzing them to find
patterns of recurring problems. These examples
of non-inclusive products were found over the
course of the project through personal and shared
experiences of people with dark skin (they were
approached on Facebook in different groups),
and by searching online for articles describing
experiences that users have had and, if applicable,
papers describing causes of the faults within these
products. This exploration resulted in a better
understanding of those problems and their causes
and how they manifest in products. It also resulted
in an extensive collection of product examples.
A selection of solutions for skin tone inclusive
products is also presented to provide an
overview of what has been done and can be
done to correct non-inclusive products. Lastly,
an analysis of designer bias and designers’
assessment of their designs wraps up the chapter.

This chapter would have also tackled search 3 and
included insights from the collaboration with Philips.
However, this collaboration did not take place. While
the company seemed interested initially, they were
not willing to share information about their design
process. Even though this collaboration didn't
continue, from initial meetings, | was told that there
weren't any inclusive design protocols set in place
to ensure skin tone inclusive results, at least for the
team that | spoke to. Instead, they were expected
to use their judgment which seems like a rather
thoughtless strategy. The research presented in this
chapterillustrates why the assumption that designers
will design inclusively by intuition is inaccurate.

2.1 UNDERSTANDING INCLUSIVE DESIGN

This project has inclusive design as its main focus.
To be able to understand the principles of inclusive
design, several inclusive design experts such as
Microsoft, University of Cambridge, and Johan
Molenbroek, professor of anthropometrics at IDE
were consulted. These experts all have different
aspects that they find important and these aspects,
when put together, can illustrate what is necessary to
accomplish skin tone inclusive design.

The mindset of inclusive design was introduced
in the 1950s with attention to people with physical

disabilities. Since then, global strategies and
standards have been formulated to make design more
accessibletoabroader spectrumofusers (Institute for
Human Centered Design, n.d.). The British Standards
Institute defines inclusive design as “the design of
mainstream products and services thatareaccessible
to, and usable by, as many people as reasonably
possible” (British Standards Institution, 2005).
To be able to do this, the designer must be able to
embracediversity. Diversity referstoallthedifferences
we have as humans. The more diversity is embraced
and implemented in the design process, the richer
the product becomes and the more accessible it is
to different people. During an interview with Johan
Molenbroek, associate professor of Anthropometrics
with a specialty in inclusive design at the Faculty of
Industrial Design Engineering in Delft, he stated that
inclusive design offers designers an opportunity
to design for and reach more people, effectively
extending the audience for their product by also
including forgotten markets.

According to Jutta Treviranus, Founder of Inclusive
Design Research Centre at the OCAD University,
“diversity is our world’s greatest asset, and inclusion
is our biggest challenge” (Microsoft, 2016).

Designing one product that meets the entire
population’s needs is not always possible, and
inclusive design also doesn't demand this. With
inclusive design, a designer creates diverse ways
for everyone to use a product without feeling left out
(Microsoft, 2016, 11). A form of doing this is with a
family of products (University of Cambridge, 2017).
For example, for males and females, a family of
products can be seen in daily vitamins. Because
of the differences between the male and female
body and the difference in needs, a brand will
make vitamins pills with the correct dosages for
men and different ones for women (Bayer, 2021).
In skin tone inclusive design, this approach is
best seen in products like adhesive bandages,
ballet shoes, and underwear that are made in
a variety of skin colors instead of just beige.

15



2.2 UNDERSTANDING EXCLUSION IN DESIGN AND ITS CAUSES

In product design, designers try to include as many
people as possible. Still, sometimes it is inevitable
and even necessary to narrow down the target group.
This could be due to wants and needs from a specific
group, financial capacity, and competition with other
brands, among other things. As long as these factors
are well thought out, and explicit decisions are made
that can be justified, it should not be a problem. But
sometimes, exclusion happens unintentionally due
to factors that the designers have not considered.
And sometimes, the designers only find out about
the shortcomings of their products after they hit the
market, and they receive complaints from consumers.
According to inclusive design experts at Microsoft,
exclusion occurs when designers design according to
their own biases (Microsoft, 2016, 16). Every person
has biases because we all have circumstances
that we are used to and consider to be typical
circumstances. Because of this, we believe that what
is normal to us is the standard for everyone else.
When a designer fails to look beyond their abilities
and biases, they risk excluding certain groups.
This can happen in many forms:
When a designer is able-bodied and unconsciously
assumes that all users will be able-bodied, they might
design something that isn't usable for a physically
disabled person. For example, most public restrooms
are unusable for people in wheelchairs because they
are too small and don't have handlebars on the walls
(see image 3) (Flores, 2018). Or, when a designer
unconsciously assumes that all users’ literacy
levels will align with their own, they might design
something that isn't understandable for someone
with low literacy. An example of this is the switch
from the strip card to the OV chip card for public
transportation in the Netherlands. This new design
caused many people with low literacy to receive
fines simply because they didn't understand the
new system and didn’t know how to load their cards
(see image 4) (Stichting Lezen en Schrijven, 2020).
When a designer unconsciously assumes that
male body measurements are the standard
measurements, they risk creating products that
could even be dangerous for females. For example,
seatbelts are made and tested with male body
measurements in mind. Because of this, females
are 47% more likely to be seriously injured during
a car crash (see image 5) (Criado-Perez, 2019).
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Image 3: A spacious restroom accessible for people in
wheelchairs with handle bars on the walls (Frey Architekten,
2016)

Image 4: An OV chip card used for public transportation in the
Netherlands being loaded with additional funds (Treinreiziger.nl,
2021)

Image 5: A crash dummy used for testing safety of the passengers
during a car crash (Tomy, 2020)



These are just a few examples of forms of exclusion.
This project focuses on exclusion based on skin
tone. When designers unconsciously assume that
all users will have a light skin tone, they might
exclude everyone who doesn't. Products might look
odd on someone with dark skin, they might not
work properly on someone with dark skin, or they
might not work at all. Some examples of skin tone
exclusion in products are discussed in chapter 2.3.

Exclusion is often unintentional and caused by
designer bias. But sometimes, the reasoning behind
excluding people with dark skin is a supposed lack
of interest in that specific product from the groups
that are being excluded. But blaming exclusion on a
presumed lack of interest doesn’t focus on the real
problem. At this point, minority groups are “used”
to being excluded; this means that they expect
it. So often, when companies make some small
attempts to be more diverse, these people don't
even know about it. And they can't be interested in
something that they don't even know exists. This is
proven over and over when newer brands that are
diverse from the start are instantly successful. A
good example of this is Fenty Beauty by Rihanna,
the first cosmetics company to have 40 foundation
shades at the time of its launch (Greenwald, 2020).
In the case of presumed lack of interest, the
exclusion is caused deliberately by inaccurate
assumptions by the designers. These assumptions
are also based on unintentional preconceptions
and biases. For these reasons, this project
focuses primarily on unintentional exclusion.

17



2.3 AN ANALYSIS OF EXISTING NON-INCLUSIVE PRODUCTS

In this subchapter, some examples of non-inclusive
products are shown, along with explanations of what
makes them non-inclusive. Each section features a
few examples to provide the information needed. The
rest of the products can be found in Appendix A.
These examples were found by doing online
research, speaking to experts such as inclusive
design teachers at IDE, and sending questions to
people with dark skin in different Facebook groups.
The latter was the most informative, considering
that they provided their personal experience (see
Appendix B for questionnaire). The questions were
answered by eighteen people.

These product examples were collected for three

reasons:

1. To answer the research question of which
products are not inclusive.

2. An analysis of these products would reveal
patterns of what makes them non-inclusive. As
per the assignment, these patterns would then
be used as inspiration for the skin tone inclusive
design guidelines.

3. Presenting a collection of examples is an
excellent way of introducing people to the topic.

After collecting the products, they were clustered into
four different categories to facilitate pattern-finding.
The categories were formed by identifying the main
issue with each product or service. The following
categories were identified:

« Inadequate Color Selection

« Failing Technology & Software

o Undereducated Service Providers

o Unequal Communication & Representation

Furthermore, each category was further clustered in
subcategories. These subcategories were found by
identifying the reason that caused the main issue
and compiling the ones most similar together.
These four clusters are presented on the next pages,
along with information about each cluster to provide
insight into these products. At the end of this chapter,
the patterns that were found are presented.

18
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INADEQUATE COLOR SELECTION

Thefirst category of products explored is the category
‘Inadequate Color Selection’; this category features
wearable products made to blend into the skin. Many
wearables are made in a few different colors and one
“skin color.” This “skin color” (in Dutch: huidskleur)
is always a beige color that matches the skin tone
of people with light skin. The products shown are
also referred to as “skin color” on the packaging
and through word of mouth. This name creates the
illusion that the standard skin color is beige. Since
the product is only available in beige (and sometimes
extra colors unrelated to skin tone), it creates the
idea that this is the only skin tone. In the following
section, the product examples are shown with some
explanation.

A few examples of Inadequate Color Selection can be
seen below (images 6 to 8), along with an explanation.
The rest of the examples can be found in Appendix A

Image 6: Elastic bandages, used for compression to
treat muscle sprains and strains, are made to match
the skin tone to reduce the social stigma associated
with medical products. Beige is often the only skin
color that is available.

o~
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Image 7: Prostheses are artificial body parts used
to replace a body part that was lost due to birth
defect, injury or disease. It is made in a skin tone
matching color to increase the intrinsic acceptance
of the wearer. Beige is often the only skin color that
is available.

20

Insights Inadequate Color Selection

The products shown here and in appendix A give
an overview of which products in the category of
Inadequate Color Selection are not inclusive. The
analysis of these products also included assessing
the reasoning behind the color matching. These
reasons show the importance of color matching for
each product and how necessary color matching
is for the success of the product. Three reasons
were identified by contemplating why the designer
designed the product in that way and contemplating
the product’s purpose and meaning for consumers.
Suppose these reasons are not exclusive to a
specific skin tone. In that case, it means that
anyone with any skin tone can benefit from
these products. And this, in turn, means that
the products could be made for any skin tone.

1. The designer wants to reduce the social stigma
associated with the product. Good examples
of this are compression stockings to combat
varicose veins or underwear and shapewear for
women which are not desirable to have on display
(see pages 89 and 91).

2. The designer wants to increase intrinsic
acceptance for the wearer due to familiarity. This
is done when the wearer must accept the product
as part of the body. For example, with a prosthetic
leg that replaces the wearer’s leg. Or an orthosis
for toes which becomes an addition to the foot
(see page 90).

3. The designer wants to create an enhancement
through illusion. For example, in fashion,
skin tone matching pantyhose is worn to
create the illusion of smooth, clear skin. Or
in sports & culture, in ballet, the pointe shoes
match the color of the skin to create the
illusion of long, elegant legs (see page 93).

Image 8: Pantyhose that matches the skin tone is
worn to create the illusion of smooth and blemish
free skin. Beige is often the only skin color that is
available.



As we can see from the list of reasons for color
matching, none of these is related explicitly to light
skin tones. The list also shows that color matching
is vital to the acceptance of the product for specific
products. These products would serve society
best if they were made in multiple skin tones. This
would enable every person to find a (close) match.
This is already being done for some products.
Examples of this can be seen in chapter 2.5.
Another benefit to knowing the reasoning is that
it can not only indicate whether products for
more skin tones should be available but also if it
could be possible to stray away from skin color
altogether. For example, color matching is critical
with prostheses, especially facial ones (Adby, 2016).
But for an adhesive bandage, the reasoning of
social stigma can easily be ignored, especially for
children. This shows that knowing the reason for
color matching is essential. Still, it is also important
to consider the target group, as the reasoning
might not be relevant for all target groups. These
examples are also discussed further in chapter 2.5.
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FAILING TECHNOLOGY & SOFTWARE

The second category of products that was explored
is the category of ‘Failing Technology & Software!
The following products are examples of different
technologies and software that are not skin tone
inclusive, whether a simple sensor-actuator system
like a soap dispenser or a complicated Al facial
recognitionsoftware. Ascanbeseeninafewexamples,
this is the area of skin tone exclusive design where
non-inclusive designs can put people’s lives in danger.

A few examples of Failing Technology & Software
can be seen below (Images 9 to 11), along with an
explanation. The rest of the examples can be found
in Appendix A
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Image 9: Facial recognition software is an Al
technology that can identify individuals through an
image or video of the face. Some can even identify
the person in real-time. It is able to do this through a
dataset that is used to train the software to recognize
faces. This dataset consists of images of faces and
other images to teach the software what a face looks
like. The issue is that the datasets that are used for
machine learning consist mostly of pictures of white
men (77% male and 83% white), which means that
the software does not learn to properly recognize
women and people with dark skin. According to
a study by MIT researchers, the error rates for
gender classification are 0.8% for light-skinned men,
generally 34.7% for dark-skinned women (for some
systems even 46.8%) (Hardesty, 2018). Since the
police are also considering using facial recognition
software to identify suspects, this creates a huge
problem on top of the racial profiling already present
in policing.
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Image 10: Automatic soap dispensers are made to
provide the user with soap without physical contact
as this is a more hygienic and sanitary solution,
especially for public restrooms.

There have been several reports of soap dispensers
not recognizing hands with dark skin. Some reports
show the user having a white friend get soap for
them (Plenke, 2015), others show how they get soap
from the dispenser by placing a piece of toilet paper
on their hand (IFLScience, 2017).

Automatic faucets and soap dispensers work by
sending an infrared light which has to be reflected off
of the surface of the hand. The sensor then detects
the light that was reflected to dispense the soap. If
the surface of the hand is dark, it absorbs the light
instead of reflecting it, in this case the device will not
react (Hankerson et al., 2016, 476).

Image 11: The FaceApp beautification filter is meant
to make people hotter, as the flame emoji suggests.
Users with dark skin have noticed that the filter makes
their skin tone lighter, reconstructs the nose to make
it look more European and makes Asian eyes look
more European (Emerson, 2017). The default settings
in this filter are set to Eurocentric beauty standards
regardless of the race and facial features of the user.



Insights Failing Technology & Software

The products shown here and in Appendix A give
an overview of which products in the category of
Failing Technology & Software are not inclusive.
When it comes to technology & software, an
introduction of inequalities in society to ‘modern’
digital products can be seen, sometimes even
creating dangerous situations. This can be seen,
for example, in Al in healthcare, where biased data
from hospitals yields biased results (see page 98).

An analysis was done to determine what makes
these products non-inclusive. During this analysis,
several issues were found, namely:

1. Thedatasetis notinclusive or biased. An example
of a non-inclusive dataset can be found in facial
recognition software. This software requires
a dataset from the designer to be able to work
properly, and the designer may fail to make the
dataset (in this case, pictures of people’s faces)
diverse. The software can therefore not recognize
what it has not been taught. According to a study
by MIT, datasets consist primarily of pictures
of white males (77% of the dataset is male and
83% of the dataset is white) (Hardesty, 2018).
An example of a biased dataset can be found in
Al in healthcare, where an incomplete data set
and wrong use of parameters resulted in only
about half of high-risk black patients receiving the
enhanced medical attention they need (see page
98). This is a valuable example of inequalities
in societies being introduced to ‘modern’ digital
products (Obermeyer et al., 2019, 448).

2. The sensing technology is not inclusive. An
example of a non-inclusive sensor can be found in
automatic soap dispensers. This soap dispenser
works by emitting and re-absorbing infrared
light when it gets bounced back by an object (a
hand). This does not happen when the hand is a
dark color as the skin absorbs the light instead
of reflecting it to the sensor, making the product
unusable for someone with dark skin (Hankerson
et al., 2016, 476).

3. Thedefaultsettingisnotinclusive. Anexampleofa
non-inclusive default setting is film development,
which uses the ‘Shirley card, a photo of a woman
with light skin, for calibrating the perfect lighting
conditions. This ensures that only people with
light skin are well lit in photographs (see page
95). Another example is the beautification filter
used on apps like FaceApp and Snapchat. These
filters are supposed to make the user appear
more beautiful, but, in reality, it only gives the user
more Eurocentric facial features by lightening the
skin and narrowing the nose.

Blind trust in Al

Subsequently, there is also a blind trust in Al that
causes products not to be criticized; this is called
automation bias (Goddard et al., 2012, 121). People
tend to assume that computers and software cannot
make mistakes because they are not human and are
therefore objective; thus, they cannot discriminate.
But Al software is as biased as the designers who
create it and the input data. If the input data is biased,
the output will also be biased. Biased Al can further
perpetuate inequalities that, if left unchecked, can
cause considerable damage (Kantayya, 2020).

In the case of color matching wearables, the effects
were much smaller; most of the time, it just causes
inconvenience. This is not to say that the effects
are negligible, because the constant exclusion from
many different products still has an emotional impact
on people with dark skin.

But when it comes to products in the Technology &
Software area, as was described in the examples,
it can very easily result in people being placed in
dangerous situations where they could potentially
die, for example due to the non-inclusive software in
self-driving cars.
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UNDEREDUCATED SERVICE PROVIDER

The third category that was explored is the category of
‘Undereducated Service Providers’. AnUndereducated
Service Provider is a service provider that has not
been educated to provide the service (properly) for all
skin tones. This category was analyzed to find points
of attention for when designing a product to be used
by a service provider instead of a consumer.

People with dark skin often receive sub-par service
from these providers or are refused the service
altogether. The services were found in various fields,
such as medicine and cosmetics; some examples
can be seen below.

A few examples of Undereducated Service Providers
can be seen below (images 12 to 14) along with an
explanation, the rest of the examples can be found in
Appendix A.

7
7

Image 12: Laser hair removal is a procedure for
permanent hair reduction of unwanted hair. It uses
a concentrated beam of light that is absorbed by the
pigment of the hair. This light energy is converted to
heat which effectively damages the hair follicle and
reduces its ability to produce hairs. Because the light
is absorbed by pigment, it could also be absorbed
by the pigment in the skin if the skin contains a lot
of pigment which could burn the skin. This makes
laser hair removal tricky for darker skin tones, but
not impossible. Clients with the darkest skin color
(Fitzpatrick Skin Type VI) can still undergo laser hair
removal treatment as long as the proper settings
are used on the machines (Nouri et al., 2002, 15-16)
(Chan & Dover, 2013, 366-367).
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Image 13: Tattooing is a permanent form of body
modification that is done by inserting ink into the
dermis layer of the skin to create a design. The top
layer of the skin, the epidermis, forms a translucent
layer over the ink. This means that the color of the
epidermis influences how we see the color of the
ink; lighter skin tones will experience little to no
modification to the color of the ink, and darker skin
tone experience a bigger alteration to the color of
the ink as the translucent layer is dark. While the
tattooing machine used for light and dark skin tones
is the same, the tattoo artist must have knowledge
on how different colors show up differently on dark
skin or else the tattoo will not come out as desired.
Many tattoo artists who are used to tattooing people
with light skin do not have this knowledge. Another
issue with tattooing is that tattoo artists tend to
believe that dark skin is tougher and they need to be
rougher when tattooing, but this is false and causes
unnecessary scarring (Santibafez, 2019).

Image 14: Dermatology is a medical specialty that
deals with the diagnosis and treatment of skin
diseases and conditions. According to The New York
Times and The Chicago Tribune, people with dark
skin are often misdiagnosed because dermatologists
are trained to diagnose conditions on light skin and
do not know how to recognise the same condition
in darker skin (Rabin, 2020)(Bowen, 2021). This
can also be seen in the lack of representation of
people with dark skin in medical textbooks, therefore
dermatologists do not acquire the knowledge of how
different conditions look like on dark skin (McFarling,
2020).



Insights Undereducated Service Provider

The products shown here and in Appendix A give
an overview of which products in the category of
Undereducated Service Provider are not inclusive.
The analysis has shown that the cause of non-
inclusive services is often that the service provider
has had a non-inclusive education, resulting in a lack
of knowledge on how to provide the service for people
with dark skin. Furthermore, they sometimes also
don't have the right product to provide the service,
resulting in two issues. In other situations, the cause
is only non-inclusive education.

The following is an explanation of the two situations:

1. The first situation is non-inclusive education
combined with non-inclusive products. An
example of this is laser hair removal. Laser
hair removal is possible for dark skin, but only
with adjusted settings on the machine. This
adjustment is only possible on specific devices,
not all of them, and often the laser hair removal
technician might not even know about it. Another
example is a makeup artist that has not been
educated on how to do makeup on dark skin, and
they might not even have products in their toolkits
that match dark skin (see image 100).

2. The second situation is non-inclusive education.
An example of a non-inclusive service that isn't
linked to a non-inclusive product is the cosmetic
practice of tattooing. The tattoo artist might not
be educated on how different colors show up on
dark skin and therefore fails to get the desired
results, but the machine used on people with light
skinand dark skinis the same. Another example of
a service provider with a non-inclusive education
comes from the medical practice of dermatology.

Since there is an increasing involvement of designers
(as educated in Delft) in the development of services
it is useful to know this problem. This category can
be tricky considering that a designer cannot influence
a service provider’s previous education, which has
implications for how a designer designs a product
for them. The design could incorporate the need to
educate the stakeholders of a particular service, and
even develop training material.
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UNEQUAL COMMUNICATION & REPRESENTATION

The fourth category of products that was explored
is the category ‘Unequal Communication &
Representation’. This refers to non-inclusive or even
anti-dark skin visuals and language associated with
products, either used in marketing and commercials,
or on the packaging of the product.

A few examples of Unequal Communication &
Representation can be seen below (images 15 to 17)
along with an explanation, the rest of the examples
can be found in Appendix A.

Image 15: Crayons are often used by children to
create drawings. Crayola’s peach colored crayon was
named “flesh” at the time of the invention. Since this
is a product used most by children, it teaches them
to start naming beige/peach objects “skin colored”
at a very young age, effectively distorting their views
of what skin color is; a variety of colors, and not just
one color (Vargas, 2020). It also creates a confusing
experience for children with dark skin as they do not
recognize themselves in this color.
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Image 16: This Dove advertisement promotes their
skin care products. It is a gif. that shows a dark
skinned woman taking off her brown shirt and
turning into a light skinned woman. Critics find that
the ad resembles old racist soap ads, like the Pears’
soap ad (see image 19). with illustrations of dark
skin becoming lighter after using soap (AD, 2017).
Although the intention was not to mimic these old
ads, as the light skinned woman does turn into a
darker skinned woman in the second part of the gif'.

Image 17: Children’s books are used to entertain
children, introduce them to new things, and help them
develop their vocabulary and sense of imagination.
Especially with the drawings, children can imagine
themselves being in different situations. It can help
them to aspire to do great things. According to a study
done in the UK, there is a lack of representation for
children with dark skin in children’s books (BookTrust,
2020), in images and the way they are described (for
example; long soft hair, fair skin) (Nakiyemba, 2017).
As a result, children with dark skin find it difficult to
recognize themselves in these stories because the
characters don't look like them.

1 “Gif. = a series of images or soundless video that will
loop continuously and doesn’t require anyone to press play”
(Wix, 2017)



Insights Unequal Communication & Representation
The products shown here and in Appendix A give
an overview of which products in the category of
Unequal Communication & Representation are not
inclusive.

The examples were analyzed to determine the issues

that made them non-inclusive. These issues are:

1. The product uses non-inclusive language. An
example of this is the baby cream for red bum
(see page 109), as a baby with dark skin will most
likely not experience red skin. This means that the
parents have to determine for themselves when
they can use that product for their baby, instead of
it being clear on the packaging. Other examples
are whenever words are used to describe the
color beige by referring to skin like with the ‘flesh”
crayon. This topic is also discussed in chapter
2.4.

2. The product uses anti-dark skin language. An
example of this is the concealer line (makeup),
where the darkest colors received names with
negative connotations (see page 110). An
example of a visual anti-dark skin language is
the Dove commercial where a woman with dark
skin transforms into a woman with light skin.
A breakdown of anti-dark skin language can be
seen below.

3. There is a lack of representation. This is best
seen when dolls/figurines are modeled after a
specific group while other groups are unable to
find something that resembles them (see pages
103 and 104). Or when pictures in children’s
books are photographs and drawings of people
with light skin. The importance of representation
is discussed on the next page.

Dissecting anti-dark skin language

When analysing examples of anti-dark skin language
two different types of languages can be identified:

1. Explicitly racist

2. Racially insensitive

Two advertisements were used to indicate the
differences between the two.

Explicitly racist ads and racially insensitive ads are
different in the sense that the first is a result of very
obvious racism, and a deliberate execution to convey
a racist message. This is best seen in the Chinese
detergent where the man with dark skin becomes a
man with light skin after being washed in the washing
machine (see image 18).

A racially insensitive ad is usually an ad where the
designers of the ad unintentionally created a racist
image because they were not knowledgeable enough
to know how the 