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Abstract

With the rise of urbanization, there is a growing need for smart solutions in com-
pact spaces and simplified renovation processes. A room divider is a creative design
solution that fulfills both the ability to maximize space utilization and simplify ren-
ovations.

The development of a modular, adaptable, and sustainable room divider, empha-
sizes the integration of the room divider with the housing interior, aligning with
the emerging trends of minimalism and biophilic design to enhance aesthetics and
create an improved home environment. The modular, adaptable, and sustainable
characteristics of the room divider have the potential to improve living standards in
small spaces. The ease of usage and customization, coupled with the utilization of
renewable materials, contribute to its broad market appeal and enhanced sustain-
ability.

Using a design development methodology, the study explores various possibilities
and systematically generates optimal concepts, resulting in two concepts. They fea-
ture a minimalist design with integrated biophilic elements, are modular and provide
users with the flexibility to customize the room divider according to their prefer-
ences. Additionally, the use of a renewable material, pine, ensures a sustainable
solution that aligns with environmental consciousness. The concepts are concept
Vertical, which has the ability to rotate the modules, and concept Turning Puzzle
which has the ability to be assembled in various configurations.

Keywords: urbanization, design, room divider, modular, adaptable, sustainable,
minimalism, biophilic design.
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1
Introduction

This chapter describes a detailed overview of the project, including its background,
research questions, problem analysis, purpose, demarcations, and outline of the
report.

1.1 Background

Urbanization has been increasing over the last few decades and is expected to con-
tinue. According to United Nations (2018), urban areas are expected to house 60%
of the global population, and a third will live in a city with a larger population than
half a million. The increase in urbanization has caused problems and di�culties with
the housing market, creating signi�cant housing shortages and una�ordable housing
prices in many cities. In Sweden, 204 out of 290 municipalities have reported a
housing shortage, constituting around 87% of Sweden's total population (Boverket,
2022). Ninety-seven of these municipalities state that the main issue of its housing
shortage is a scarcity of reasonably priced housing, implying housing will gravitate
towards smaller spaces to be a�ordable for the masses.

According to 2020 statistics on household situations in Sweden, the majority, over 2.4
million households, are in apartments. 80% of all apartments are 80 sqm or smaller,
amounting to over 2.1 million apartments, accounting for 40% of all housing. Smaller
apartments constitute a substantial portion of the housing market and are expected
to continue to increase. According to the statistics, between 2012 and 2021, there
was an increase of around 403 000 apartments in total, 280 000 apartments were 80
sqm or less, constituting an increase of roughly 18.5% in 9 years, which might be
due to both increased urbanization and housing scarcity (Statistikdatabasen, 2021b).

As a result, trends of �nding smart solutions in con�ned living spaces have emerged
as a response to housing scarcity (Baldwin, 2021). Trend movements such as tiny
housing and micro apartments, which are apartments or houses usually within 35
sqm, are the use of creative design solutions essential to maximize the use of limited
space, turning a�ordable housing that would conventionally be spatially minimal
into a functional space where daily needs are satis�ed (D'Silva, 2022).

Creative design solutions are not only essential for the possibility of maximizing
the utilization of minimal space but can also promote and simplify renovations over
new constructions. New constructions are less economically and environmentally
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1. Introduction

friendly than renovation and are responsible for 11% of the global carbon emission
(World Green Building Council, 2019). According to Si�erlin (2012), it can take
a new, energy-e�cient building on average 45 years to make up for the damaging
e�ects of climate change caused by its construction. The most frequent justi�cation
for building new rather than renovating an existing building is that it might be com-
plicated and cause unexpected di�culties. Therefore, even though it is worse from
an economic and environmental standpoint, it is typically believed to be simpler to
demolish and rebuild (Delalic, 2020).

A room divider (a non-permanent wall) is a creative design solution that ful�lls
both the ability to maximize space utilization and simplify renovations. Changing
a room's layout and adapting to its current function creates �exibility and enables
multiple uses for a singular room, creating e�ective space usage in a constrained
space. Improved sustainability from a room divider is reached by simplifying reno-
vation, and its material choice. As mentioned, construction is responsible for 11% of
global carbon emissions, primarily caused by the material used (World Green Build-
ing Council, 2019). The potential use of a modular room divider would allow the
use of more environmentally friendly materials, and promote reusability, contrary
to permanent walls that result in waste when modi�cations are in�icted on them.
(ITG, personal communication, January, 2023).

1.2 Purpose

The project's purpose is to design and develop concepts for a sustainable, adaptable,
and modular room divider primarily for living spaces.

1.3 Problem analysis

Room dividers are commonly used in o�ce spaces but less in residential settings.
One reason for this disparity could be the di�erence in �oor plans. O�ces, particu-
larly those with open layouts, often prioritize �exibility and communication, which
is why permanent walls and rooms are less prevalent. Adapting the space based on
changing activities throughout the day is crucial. For instance, individual work that
requires minimal distractions can bene�t from room dividers that create privacy.
In contrast, collaborative work that necessitates an open layout can be achieved by
removing the dividers. Thus, room dividers have proven valuable in o�ce spaces,
particularly open layouts, as they allow for easy space transformation to suit di�er-
ent needs. (Tootell, 2022).

In contrast, room dividers are less commonly used in residential settings since the
need for layout changes is typically less frequent. However, given the increasing
trend of living in more con�ned spaces, there may be a growing need to transform
the space according to the user's preferences, similar to o�ce environments. The

2



1. Introduction

speci�c preferences and functions desired for room dividers in housing settings di�er
from those in o�ce settings and will require investigation to accompany these desires.

Designing a room divider that is sustainable, adaptable, and modular presents chal-
lenges in the development process which need to be considered.

Achieving sustainability involves selecting environmentally friendly materials and
considering the product's lifecycle, including its end-of-use options.

Adaptability refers to the room divider's capacity to accommodate di�erent set-
tings. It requires understanding the circumstances in which people �nd themselves,
determining the types of adaptability sought after, and �nding appropriate ways to
provide these adaptabilities.

Modularity refers to the ability to change. This includes change due to functional
problems and the ability to adapt to changes in user preferences and circumstance.
It involves investigating how to achieve change and ensuring the simplicity of making
changes.

1.4 Research Questions

The research questions that will be investigated in the project are:

1. What and how are the user's housing circumstances?
2. What are the user's preferences in regard to a room divider?
3. How can a room divider's modular system adapt to the user's preferences?
4. How can a room divider with a modular system achieve improvements in

sustainability?
5. What novel materials could be applicable for the product to improve sustain-

ability?

1.5 Demarcations

The demarcations de�ne the boundaries and limitations of the project.

The research and development of the room divider are based on housing, specif-
ically people living in apartments.

Interesting Times Gang (ITG) has established the market size and demand. Thus,
these are not investigated.

The project includes a cost assessment, however, the products' market competi-
tiveness and prognosis are not regarded in the project.

The materials that are regarded as interesting to apply for the product are pri-

3



1. Introduction

marily novel or unusual materials and material processes, which means information
and data might be too restricted to be able to establish a de�nitive conclusion on
what material is most suitable, furthermore, be able to test and verify the material.
Therefore, a sustainable and suitable material with known properties is implemented
to test and verify the concepts. The selection of what material to implement is not
determined before or during the concept generation phase, implying the material's
properties do not a�ect the design, instead appropriate material is applied to the
detailed design.

The project does not include physical models or tests. However, a digital model
is created and analysed. The �nal concepts and digital model describe the funda-
mental ideas and attributes of the product, and are restricted as a concept, not a
�nal product ready for market.

1.6 Outline of report

The report covers the developmental process of developing, conceptualizing, and
analyzing the �nal concepts. It is formatted chronologically to convey the work
process and accomplishments throughout the project. The ten chapters are:

1. Introduction - The introduction chapter describes the background, purpose,
problem analysis, research questions and demarcations.

2. Methodology - The methodology chapter covers the di�erent methods used in
the project.

3. Frame of Reference - The frame of reference chapter provides information
about interior walls, architecture and design trends, biophilic design and ma-
terials.

4. Consumer and Market Analysis - The consumer and market analysis chapter
describes who the consumers are and what is currently on the market.

5. Concept Generation - The concept generation chapter describes the di�erent
concept generation processes and their results.

6. Concept Selection - The concept selection chapter describes the di�erent con-
cept selection processes and their results.

7. Detail Design and Analysis - The detail design and analysis chapter describe
the two �nal concepts and their analysis.

8. Discussion - The discussion chapter analyzes and re�ects the results and de-
velopments of the project.

9. Conclusion - The conclusion chapter covers the answers to the research ques-
tions.

10. Recommendations - The recommendation chapter describes what further de-
velopment is recommended.
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2
Methodology

This chapter describes the methodology for this project. The methodology comprises
a development design approach that includes the phases and methods used in each
phase.

2.1 Overview of Methodology

The project was conducted in �ve phases: Frame of Reference, Consumer and Market
Analysis, Concept Generation, Concept Selection, and Detail Design and Analysis.
These stages are sequentially presented in a work�ow chart, as shown in Figure 2.1.

Figure 2.1: Overview of Work�ow

The stages were designed to establish a structured framework for the project, pro-
viding a clear roadmap. This approach allowed the project to explore multiple
possibilities and systematically generate optimal concepts.

2.2 Frame of Reference Study

Extensive research was conducted to enhance the understanding and bridge the
knowledge gap within the project. This involved a thorough examination and re-
�ections of articles and papers.

The subjects that relate to the development of a room divider were established
as follows:

ˆ Interior Wall
ˆ Design and Architecture Trends
ˆ Biophilic Design
ˆ Material
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2. Methodology

2.3 Consumer and Market Analysis

The consumer and market analysis covers market segment identi�cation, an inter-
view study, a competitor benchmark analysis, and a patent analysis.

2.3.1 Stakeholder Identi�cation

Stakeholders were identi�ed by evaluating who is a�ected by the product and how
they are a�ected by it. The stakeholders are categorized into di�erent types, specif-
ically primary, secondary, tertiary and extreme, which describes in which to what
extent they are a�ected.

2.3.2 Market Segment Identi�cation

Market segments were identi�ed to identify groups with similar attributes and needs,
for the product to be developed after. Geographical and demographic segmentation
methods were chosen, considering factors of location and attributes of the segment.
The identi�ed market segments were translated into speci�c cases, and then used to
determine who would be interviewed.

2.3.3 Interview Study

An interview study was conducted with both users and experts. One user interview
was conducted for each case established in the market segment identi�cation. The
user interviews provided a better understanding of their needs, which is used for the
product speci�cation.

Two expert interviews were conducted, an associate professor in the design and
human factors department and an architect, to get better insight into the upcoming
concept generation phase. Since the �eld of focus of the experts was vastly di�erent,
questions and discussion points prepared were adapted and accustomed according
to the expert's expertise.

The conducted interviews used the semi-structured method for both the user in-
terviews and the expert interviews. Semi-structured interviews are characterized
by having a general framework of themes of questions but a loose format allow-
ing to be more exploratory to the respondents' answers. Starting and concluding
questions are determined, but questions are adapted to the answers given, called
follow-up questions or probing questions. This format allows the interview to be
more exploratory in the respondent's opinions and provides a better understanding
of the respondent. The framework however, keeps the interview within the theme,
enabling comparison and analysis between multiple interviews. The interviews were
approximately 45 minutes long (George, 2022).

The interviews were recorded and transcribed with the approval of the interviewees.
Questions asked were assessed to be in line with ethical guidelines.
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2.3.4 Competitor Benchmark Analysis

Competitor benchmark analysis was conducted by researching di�erent types of
room dividers to obtain information on competitors and learn what products are in
the market. Both solid and modular room dividers and their features were analysed.
The information was utilized to identify features existing on the market to look
for inspiration, standards that need to be met and potential areas for competitive
advantage.

2.3.5 Patent Analysis

Patents were analysed by researching in the patent database Espacenet (European
Patent O�ce, 2023). The analysis was conducted in two iteration with two di�erent
keywords:

ˆ Room Divider
ˆ Temporary wall

The analysis provided an overview of the state of the technology and relevant
patents. The patents were used as a source of inspiration and examined whether
they were active to determine their potential impact on the project.

2.4 Concept Generation

The concept generation involved creating a product speci�cation, function analysis,
and performing idea and concept generation.

2.4.1 Product Speci�cation

A product speci�cation was created to provide a detailed list of what requirements
are needed and what desires could be of value for the room divider. The requirements
and desires were established from ITG, external research and the interview study.
The product speci�cation was used when generating concepts and for screening and
selecting concepts.

2.4.2 Function Analysis

To ensure that the concepts would be comprehensive, the product speci�cation were
analyzed and dissected to identify speci�c functions and sub-functions correspond-
ing to each requirement and desire. These functions and sub-functions were then
represented in a function tree, illustrating their connection.

It provided a structured framework that guided the idea generation phase and en-
abled systematic development of solutions.

2.4.3 Idea Generation and Evaluation

The idea generation was used to generate di�erent ideas and solutions for the func-
tions and sub-functions.
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2. Methodology

The methods used were:

ˆ Brainstroming
Brainstorming was used as an initial idea generation method (Osborn, 1953).
It involved verbally pitching ideas with no restrictions. The brainstorming
session generated solutions for the functions and sub-functions established in
the functional analysis.

ˆ 6 Thinking Hats
The 6 thinking hats method was used to evaluate solutions (Wikberg-Nilsson,
Ericson, & Törlind, 2021). The method includes looking at the solutions from
the idea generation from six di�erent perspectives which were:

� The white hat: The hat focuses on facts and logical thinking.

� The red hat: The hat relies on intuition and emotions.

� The black hat: The hat helps predict negative outcomes and encourages
caution.

� The yellow hat: The hat looks for positive outcomes and promotes opti-
mism.

� The green hat: The hat encourages creativity and generates many ideas
while minimizing criticism.

� The blue hat: The hat is for management and organization, providing
control and structure.

2.5 Concept Generation

Concepts were generated by combining solutions for the functions and sub-functions.
The generated solutions for the functions and sub-function were documented in a
morphological matrix to simplify the concept generation. The concepts were then
generated in two phases:

ˆ Individual Concept Generation: Concepts were generated individually by each
author and aimed to incorporate a wide range of solutions by encouraging each
individual to contribute their ideas.

ˆ Thematic Concept Generation: To further expand the concept generation, a
thematic approach was implemented. Concepts were generated according to
themes. The themes chosen were biophilia, minimalism, family and co-living.
Moodboards were created for the four di�erent themes to serve as inspiration.

Following the concept creation phase, concepts were categorized based on their sim-
ilarities.

A SCAMPER analysis was conducted to re�ne the concepts. SCAMPER stands
for Substitute, Combine, Adapt, Modify, Put to other use, Eliminate or minimize,
and Reverse re-engineer or rearrange (Wikberg-Nilsson et al., 2021). By applying
the SCAMPER tool, the concepts underwent an evaluation to identify areas for
improvement and ensure that similar concepts were streamlined or eliminated.

8
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2.6 Concept Selection

The methods for the selection of the concepts were concept screening and selection,
and concept re�nement.

2.6.1 Concept Screening and Selection

Di�erent matrices and methods were applied to ensure unpromising concepts were
eliminated, and promising concepts were selected. The screening and selection pro-
cess involved several matrices to assess the concepts. The matrices include:

ˆ Elimination matrix: Concepts were evaluated against the requirements from
the product speci�cation, and those that did not meet all the requirements
were eliminated (Almefelt, 2022).

ˆ Pugh matrices: Concepts were evaluated based on established desires and a
speci�ed reference. Each concept was compared to the reference, and their
performance was assessed as better or worse for each desire. The scores were
then summed up, and the concept(s) with the lowest score(s) was eliminated.
Two iterations of this process were conducted: one with a market product
as the reference and another using the median-scored concept from the �rst
iteration (Almefelt, 2022).

ˆ Kesselring matrix: Concepts were evaluated on the desires and were scored
from 1 to 5 on each desire. The desires were given a value scale, de�ning
the requirement for each score. The importance of each desire was weighed
using a simpli�ed �rst-level Analytic Hierarchy Process (AHP). This process
involved comparing the desires against each other to establish their relative
importance as a percentage (Jagoda, Schuldt, & Hoisington, 2020). The scores
were then calculated by multiplying the percentage by the assigned score for
each desire. The scores for each desire were summed up to obtain a total score
for each concept. The two highest scoring concepts were selected for further
development, and the others were eliminated (Almefelt, 2022).

2.6.2 Concept Re�nement

The remaining concepts were re�ned by resolving details not considered in the con-
cept generation. Each component of the concepts was examined to consider what
improvements could be implemented. Valued features in the concepts that were
screened were considered to be combined or added to the remaining concepts.

2.7 Detail design and analysis

Digital prototypes were created to realize the �nal concepts. Computer-Aided De-
sign (CAD) models were created to evaluate and analyse the remaining concepts.
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2.7.1 Material selection

Materials were analysed using Ansys Granta EduPack (2023) to determine the ap-
propriate material for the concepts. Materials were screened and selected based on
the material-dependent requirements and desires from the product speci�cation.

2.7.2 Technical Analysis

The concepts were analysed using Ansys Mechanical (2023) to determine if the
requirements and desires for structural integrity were ful�lled and that the material
selected was appropriate.

ˆ Static Structural Analysis
The analysis evaluated the stress distribution on the concepts with the se-
lected material. The evaluation determined if the concepts with the material
implemented were feasible in a standing position.

ˆ Explicit Dynamics Analysis
The analysis evaluated the equivalent strain when applying temporary forces.
The evaluation determined if the concepts with the selected material could
withstand external force.

2.7.3 Cost Assessment

A cost assessment was carried out to estimate the cost of the concepts. The as-
sessment involved determining the manufacturing processes and evaluating their
associated costs, including �xed costs, such as set-up costs, and variable costs, such
as labor costs. The total cost calculation considered both the material costs and the
manufacturing costs.
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3
Frame of Reference

This chapter provides a theoretical background for the project, introducing a selec-
tion of materials, design and architecture trends, and the basics of an interior wall.
The materials section covers a range of interesting materials that may have potential
applications. The design trends section explores various interior design and archi-
tectural trends that could be inspiring and informative for the project. The interior
wall section describes an interior wall's typical composition and qualities.

3.1 Interior Walls

Since the intention of the project is to partly replace interior walls, it is necessary to
re�ect on the qualities and composition of a typical interior wall to determine what
standard needs to be met. What qualities and composition of a typical interior wall
are described, and its implications related to the project.

Interior walls are typically constructed using a frame of wooden beams. The frame
consists of top and bottom beams that are usually secured to the ceiling and �oor,
while horizontal beams are attached to provide stability and serve as a foundation
for the wall. The beams are attached using screws or nails, resulting in permanent
damage when removed. Drywall is commonly used as the exterior material, and in
some cases, insulation is placed within the gaps of the frame before attaching the
drywall (Sole, 2022). This type of interior wall minimizes noise due to its materials
and can be further enhanced with insulation.

The goal of achieving equal or superior qualities to that of an interior wall for
the room divider can be summarized by emphasizing the following key aspects: the
ability to construct and deconstruct without causing permanent damage, simplicity
of installation, stable structure, and e�ective noise reduction.

3.2 Design and Architecture Trends

When developing a new project, paying attention to aesthetics is vital to create a
product that �ts seamlessly into users' home environments. Extensive research is
necessary to identify current and future design trends. Since aesthetic preferences
vary from person to person, it is essential to consider current and upcoming trends.
This research focuses on the Western perspective, which is the focal point in this
project due to geographical setting in the Nordic countries, which only applies to
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3. Frame of Reference

parts of the world due to the di�erences in cultures and design and architectural
trends.

Researching interior design trends across decades can provide insight into how trends
have evolved. Factors such as global events and economic conditions have in�uenced
the development of aesthetically pleasing homes. Therefore, understanding the his-
torical context and current trends is important in developing a product with lasting
aesthetic value.

From the 1960s to the 1970s, interior design featured bold colors. The era was
characterized by complex hues, such as bold red, and the use of materials like plas-
tic that signi�cantly impacted the design industry. This period referred to as the
psychedelic era, was part of the postmodernism movement, which emerged as a re-
sponse to the aftermath of World War II. During this time, designers prioritized
functionality and simpli�cation, seeking to create a more positive and ideal living
environment through home design (Fussell, 2021).

In the 1970s, interior design became more focused on self-expression while still using
vibrant colors such as yellow and orange. This period was also when natural materi-
als such as stone and plants were incorporated into the home environment. Moving
into the 1980s and 90s, the trends shifted toward what is seen today in design. Pas-
tel colors were used, and complimenting colors became more critical. Minimalism
became the focus of the 90s, emphasizing simplifying the living standard and having
a more neutral interior design. It involved fewer elements and colors and incorpo-
rated more materials from nature, such as wood panels and natural light (Cochrane
& Heath, 2023).

In the twenty-�rst century, minimalism continued to be popular with a touch of
vintage styling. During the 2010s, dark gray and bold colors were introduced, along
with otherwise neutral colors. In the late 2010s and 2020s, more natural elements
like wood, soft shapes, and neutral colors like beige, light green, and soft blue be-
came popular. This increase in natural elements is related to society's shift towards
more environmentally friendly design choices.

The coronavirus pandemic has heavily in�uenced the current trends in interior de-
sign. As people were forced to stay in their homes for extended periods, big open
spaces became less desirable when people needed to work from home. With the abil-
ity to work from home now established, more people work part or most of their time
from their homes. Future trends will likely incorporate more room dividers to divide
and de�ne spaces into work or living spaces in the home environment. Using sustain-
able materials and more natural elements will continue to be popular as people strive
to feel more connected and sustainably friendly to the environment (Johnson, 2021).

From an architectural point of view, the impact of postmodernism was radical,
as it inspired new eras focused on building extravagant forms and incorporating
familiar and historical details and motifs, this period lasted from the mid-1900s to
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the beginning of the 21st century, with concrete, steel, wood, and later polymers
being the primary materials used.(Arora, 2022).

Incorporating nature into buildings, known as biophilic urbanism, is becoming in-
creasingly popular to improve living standards and bene�t the planet. Overall,
architectural trends are shifting towards sustainability and environmentally friendly
design, re�ecting society's growing concern for the environment (BSBG, 2023).

The research reveals that design trends have been signi�cantly in�uenced by global
events. Notably, the transition from bold colors and intricate designs witnessed from
the 1950s to the early 2000s has shifted to a preference for neutral tones and simpli-
�ed aesthetics. This shift has resulted in the rise of minimalism within the design
world while still acknowledging the signi�cance of shapes and diverse geometries. It
is anticipated that minimalism and neutral design will continue to be prominent in
the years to come, with an added focus on incorporating nature and sustainability
into both design and architectural trends.

3.3 Biophilic Design

Biophilia is a hypothesis that human possesses an innate inclination to nature. It
originates from human evolution, where humans learned and adapted from the na-
ture around them rather than the human-created artifacts in the modern world.

Biophilia and its design patterns are examined not just because of their increase
in popularity, as noted in Section 3.2, but also because of how well biophilic design
encompasses the project. The motive behind the project is to design a product that
can contribute to better sustainability and home environment. Biophilic design is
about how nature and its elements can positively a�ect people and can be considered
environmentally friendly since it often involves the use of natural, environmentally
friendly materials. Therefore, a biophilic design is considered highly relevant to be
implemented and investigated.

A study demonstrating humans' a�liation with nature was by Öhman (1986), who
used pictures to examine reactions. The pictures displayed snakes, spiders, electric
wire, and handguns. The study participants remained relatively indi�erent toward
the man-made artifacts while having a greater response to the images of the snakes
and spiders. The study reveals humans' inherent tendency toward natural threats
over human-created threats. It could, therefore. conversely be applied to other re-
sponses, such as a boost in creativity or a sense of calmness. (Kellert & Calabrese,
2015)

Biophilic elements and patterns in design can be found throughout history, even in
the earliest human structures and artifacts, the sphinx in Egypt, bonsai in Japanese
homes, or the hanging gardens in Babylon. The consistency of natural themes
throughout history suggests integrating biophilic elements in design is not a new
phenomenon, but the consciousness of the existence of a biophilic hypothesis has
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been more attended to in the last decade, both among the public - since urban-
ization led to people's urge to reconnect with nature and people becoming more
sustainably conscious - and research connecting neuroscience and design. Biophilic
design patterns have been studied to have an impact on stress, cognitive perfor-
mance, emotions and mood.

Biophilic design is strongly tied to locality. The locally available materials re�ect
the regional ecology, form and function re�ect the local topology and climate. Iden-
tifying these di�erences can help with a compatible and appropriate design for its
region. (Browning et al., 2014)

The extent of application of biophilic design and its biological responses is lim-
ited because of the limited exposure a room divider can provide, therefore the focus
is not how much and many varieties can be incorporated, but rather how well ex-
ecuted the biophilic elements are applied. A single high-quality intervention that
corresponds to the user's intent can have a larger impact than several smaller and
lower-quality interventions that touch on several factors. (Browning et al., 2014)

While there are research endorsing biophilic design, there isn't a formula for how
to correctly design according to biophilic design. The following points will describe
biophilic patterns with the intent to assist and guide the design process. All patterns
will not be included since a number of patterns are considered not applicable to the
project.

Non-visual connection to nature refers to all senses besides sight, including
auditory, olfactory, haptic, or gustatory that would give a positive reference to na-
ture. The sole sense that could be applicable to this project is haptic, the sense
of touch. Touch of organic materials, such as stone or bark, can create a biophilic
experience. For example, an act of touching a real plant has been shown to induce
a sense of relaxation, as it causes a change in cerebral blood �ow, which could give
reason to believe that other haptic feedback from other organic elements would give
similar results. The use of local natural material with a familiar texture, could in
the case of the project create a biophilic experience, despite the limited contact a
user has with the product. (Browning et al., 2014)

Biomorphic patterns and forms are symbolic implications of textures, shapes,
and patterns existing in nature, that create a connection with nature. Why there is
a visual preference for organic and biomorphic patterns and forms is not yet fully
understood, but it is believed that the brain recognizes symbolic representations of
life, even if it realizes it is not an actual representation. Biomorphic forms can be
applied in two ways: as cosmetic decorative components or as an integrated part
of structural or functional design. Both can be used in conjunction to improve the
biophilic experience. (Browning et al., 2014)

Material connection is a connection with nature through materials that represent
the local ecosystem or geology. The use of natural materials, such as wood or stone,

14



3. Frame of Reference

can elicit positive cognitive and physiological reactions due to their connection to
nature, such as familiar textures and material knowledge. Although research on
the health e�ects of natural materials is scarce, one study found that increasing the
wood ratio to roughly 45% resulted in a more comfortable experience, dramatically
lowering the participants' blood pressure. Color also has an impact on cognitive
performance, green for example, the color most commonly associated with nature,
improves creative performance. However, color preferences are to be considered, as it
is impacted by culture and climate. People from warmer climates prefer warmer and
brighter hues, whereas those from colder climates prefer cooler, less saturated hues,
according to psychologist E.R. Jaensch (Sharpe, 1975). It is therefore suggested to
implement local natural materials that could provide a sense of familiarity, and less
saturated colors as the product is based on the Swedish market. (Browning et al.,
2014)

3.4 Material

Materials are investigated to determine which ones could potentially be appropriate
for the product. With a goal and a requirement for the �nal product to be sustain-
able, the materials that are investigated are considered sustainable. The di�erent
materials are divided into renewable and upcycled.

Describing and identifying the property of a material doesn't solely depend on
the raw materials used, but largely on the processing and manufacturing meth-
ods. Therefore materials properties will initially be described in their natural state
or in their typical processed state, and will afterwards be described using a material
example from a company.

3.4.1 Renewable Materials

Renewable materials are made from renewable sources, that either by natural re-
production or other recurring processes regenerate themselves at a rate similar to
that at which they are used by people (Stora Enso, 2023). The investigation of re-
newable materials was due to their potential sustainability when used appropriately.
Given the range of renewable materials available, it was necessary to narrow down
the focus. Two materials were chosen for exploration due to their unique properties
and potential applicability to the product. While numerous materials are already
established as interior materials, the decision was made to investigate less common
but unique options. As a result, mycelium and cork were selected as materials with
promising properties that could be bene�cial for the product.

Cork is derived from the bark of the cork tree, where the bark is extracted with
little to no harm to the tree. The unique characteristic enables the tree to regenerate
its bark, ensuring a sustainable supply of cork without the need for deforestation.
The ability to harvest cork while preserving the tree's health and longevity makes
it an environmentally-friendly material choice.(Institut Catala Del Suro, 2023)
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Once the bark is processed into cork material, it acquires several advantageous
properties, primarily due to its porous structure. The porosity of cork results in
low density, making it lightweight and enhancing the mobility of the product when
applied. Additionally, the material's porous nature enables it to accumulate a high
gas concentration, which contributes to its excellent thermal insulation properties.
Moreover, the �exibility of cork allows it to withstand collisions without su�ering
damage or permanent deformation. Furthermore, its porous structure enables cork
to function as a porous absorber, granting it acoustic qualities. (Institut Catala
Del Suro, 2023). A particular company, Gencork (2013), has been able to develop a
manufacturing process that allows the cork material to achieve an absorption coef-
�cient of around 0.4 at 1000Hz, which is around the frequency of human speech. In
comparison to plaster that is used for interior walls that has a coe�cient number of
0.05 at 1000Hz (JCW Acoustic Supplies, 2023).

Gencork, a company based in Portugal, focuses on the use of cork wall panels.
The material is 100% natural and recyclable, and by their processing methods, have
been able to optimize the thermal and acoustic properties of the already imple-
mented properties of the cork. The processing method entails the material going
through an autoclave, injecting water vapor through cork pellets that expand and
agglomerate with the resin of the cork itself (Gencork, 2013).

Mycelium is a root-like structure of fungi, consisting of thread-like hyphae. By
growing out the mycelium, the root can create a self-supporting composite by inter-
connecting the hyphae. Depending on the specie of the mycelium and the processing
technique, the properties of the material can be altered.

Mycelium, as a material, has several desirable properties such as low density, excel-
lent acoustic performance, and e�ective �re and thermal insulation when compared
to other organic materials. Its porous structure provides acoustic and thermal ca-
pabilities, and it has been successfully used as insulation for walls. In terms of
environmental impact, mycelium is considered to have a low environmental foot-
print as it requires minimal energy for growth and is biodegradable. Moreover,
mycelium is safe for housing environments, as it does not cause allergies or emit
toxins. (Karro & Leet, 2022).

Mogu Acoustics is a company creating acoustic panels entirely made of circular fun-
gal mycelium covered with upcycled textile residue. It's biodegradable, naturally
�re retardant, and non-allergenic with an acoustic absorption at 1000 Hz varying
from 0.35 to 0.6. The material is produced by growing selected strains of mycelium
substrate made from agro-industrial residue. The mycelium is inertized by slow
drying, resulting in the �nal composite (Mogu, 2023).

3.4.2 Upcycled Materials

Upcycled materials refer to the process of using by-products or waste to transform
into new materials, that could be perceived as having a higher value, such as aes-
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thetically or possessing improved properties.

Over the past 70 years, synthetic plastic has altered the use and consumption of
products. Due to its high performance, �exibility, and low cost of production, the
material has been used excessively, causing great damage to the environment. As a
result, more development e�orts have been put into more sustainable alternatives,
alternatives that abstain from fossil fuels and enable biodegradability, unlike syn-
thetic plastics. Bioplastics ful�ll these requirements, by being either biobased or
biodegradable. The shift of bioplastics that are based on renewable sources rather
than fossil fuels certainly improved its sustainability but did impose issues that
biofuels also had to undertake. The material used the most for the production of
bioplastics is corn, a source that could be used for other means such as sustenance,
which could be ethically con�icting. Additionally, growing crops requires land and
water, causing deforestation, suggesting it isn't as sustainable as it seems (Cecchini,
2017).

Upcycling has therefore been raised as an alternative, using waste than speci�cally
grown crops or extraction of raw material. Every year, the food industry produces
millions of tons of waste that could be of potential use for the material, by recov-
ering carbohydrates or cellulose �bers, that could form the basis of materials. The
variety and the number of di�erent waste materials possible are vast, from used cof-
fee grounds from co�ee shops to orange peels from fruit juice production (Cecchini,
2017).

Ottan Studio , a company based in Turkey, has created materials derived from di-
verse waste products, ranging from expired rice to grass and fallen leaves, with some
composites consisting of up to 80% waste products. According to Ottan (2023), the
material application possibilities are numerous, including interior wall applications,
but are con�ned to indoor situations. The material is produced by initially cleaning
the waste product, which is then dried and grounded into powder, to subsequently
blend the powder with resin. As the waste materials naturally have texture and
color, no further arti�cial coloring is required (Ottan Studio, 2023).

Terroir , a project by Nikolaj Steenfatt and Jonas Edvard, entailed making material
from locally gathered seaweed in Denmark, with the goal of designing a material
with character derived from the local cultural landscape. The seaweed is dried and
powdered before being mixed with paper and boiled to achieve the adhesive e�ect
caused by alginate, the brown algae's natural polymer. The material is, according
to Steenfatt, a durable and robust material, albeit it is not speci�ed how durable
and tough it is. To showcase the material, the material was applied to furniture such
as chairs, hinting that its qualities are suitable for interior use (Steenfatt, 2013b).
Another project by Nikolaj Steenfatt calledImpasto involved creating a biodegrad-
able material using waste from wood and co�ee processing. The raw waste products
are mixed with pigments into a dough, and folded into sheets to be then shaped
by vacuum forming. The material is also applied to furniture, signifying that it is
appropriate for interior use (Steenfatt, 2013a).
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Colepetra is a bioplastic material created by a dutch Designer Aagje Hoekstra
made from beetles. The beetle is grown from mealworms, sustenance used for an-
imals in the Netherlands. When the mealworm turns into a beetle and eventually
dies, they are simply thrown away. Hoekstra found a way to utilize the beetles,
by utilizing the shells of the beetle which contains chitin. Hoekstra was able to
transform the shells to pure chitin, turning it into chitosan, which bonds better due
to its variation in its molecular composition, to be pressed into the �nal material.
Colepetra is waterproof and has been primarily used for decorative items (Howarth,
2013).

3.4.3 Materials Discussion

Material selection for the product is highly in�uential on the product's attributes.
The materials used will largely determine how environmentally friendly the product
is and the aesthetic of its design. Various function capabilities, such as acoustics,
will also be a�ected by the material selection. Therefore, the appropriateness of a
particular material depends on its speci�c circumstances. With the product's goal of
being modular, there is a plausibility of the option to a variety of materials to o�er
adaptability for the user as well as reach a broader market of users. Additionally,
an interior room divider has less strict requirements compared to a standard wall,
giving more leeway on what materials could be applicable.

The di�erent materials described in this chapter are mainly considered exterior
materials for the product, implying it's not considered materials for structural sup-
port. Foremost, the materials mentioned are presumably too expensive to comprise
the whole product (ITG, personal communication, March, 2023). Secondly, the
selection of materials is driven by their distinctive properties, such as environmen-
tal sustainability and uniqueness, rather than solely focusing on their structural
strength. Many of the materials mentioned are considered more environmentally
friendly than what is normally used for interiors currently. Cork can be harvested
without deforestation; mycelium can be grown under very simple and easy condi-
tions; upcycled materials transform and utilizes waste into useful materials. Fur-
thermore, the materials' uniqueness makes them appealing to consumers, adding
to their overall attractiveness. The attractiveness of its environmental quality is
not only demonstrated as a description but also as a visual representation of en-
vironmental friendliness, such as upcycled materials giving an alternative aesthetic
depending on what waste is used. By utilizing unconventional materials with excep-
tional environmental friendliness, the concepts could have the ability to distinguish
itself from competitors, setting it apart as an innovative and sustainable option.

Regarding upcycled material, more information and data will be needed to con-
�rm if these are suitable as a material for the product. Further development could
be either to �nd a supplier or possibly develop an upcycled material that is appro-
priate for the local environment, corresponding to what is more commonly waste
products in Sweden. The properties of upcycled materials depend on what kind of
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manufacturing and what type of waste is used. Factors to consider include what
local waste products could be used, and which of the waste products correlates with
what properties are desired for the product. The mentioned upcycled materials all
make use of locally produced waste products, therefore if producing an upcycled
material is considered interesting, a collaboration with a local company to make use
of their waste product, would not only result in producing sustainable material from
waste materials locally, but also create a more stable and steady source supply.
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4
Consumer and Market analysis

This chapter presents the results of the Consumer and Market analysis, including
the Stakeholder Identi�cation, Market Segment Identi�cation, Collected Information
from Interviews, Competitor Benchmarking and Patent Analysis.

4.1 Stakeholder Identi�cation

Stakeholders are individuals or groups who will be impacted by the product. There
are various stakeholders involved, including architects, property owners, and con-
tractors, who need to consider the implementation and potential e�ects of the prod-
uct. However, for the purpose of this project, the primary focus is on consumers.
Therefore, the most signi�cant stakeholders assumed to be a�ected are users living
in apartments, as they are expected to comprise the majority of potential consumers.

The potential users of the product were studied in order to gain a better under-
standing of what market the product should target. Table 4.1 illustrates the cat-
egorization of users into primary, secondary, tertiary, and extreme users. When
gathering data about consumer needs, the respondent selection is determined by
the identi�cation of the product users.

Table 4.1: Categorization of type of users

Type of User Actor
Primary User People co-living in apartments

Secondary User Guests
Tertiary User Maintenance and cleaning persons
Extreme User People co-living in compact housing

The primary users are people living in apartments, which will fully experience and
interact with the product. Guests to the residence are considered the secondary
users, and will largely experience and focus on the aesthetics of the product. Main-
tenance workers and/or cleaners make up the tertiary users and may use some of
the product's features and accessibility, but not to its full extent.

The extreme users are those who are co-living in small compact housing and are
more likely to interact with the product more frequently than the primary user.
Due to the limited space, the product will need to be highly functional for extreme
users. The extreme users will have to heavily interact with the product's modularity
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and movability, as changes a�ect multiple people, making adaptation crucial when
taking into account the preferences of various users.

Interviews were conducted with the primary users to determine their needs and re-
quirements, and are chosen based on the criteria listed in 4.2. The secondary users
are, as mentioned before, solely a�ected by the aesthetics of the product, which will
be covered in the needs and requirements of the primary users. The tertiary users'
needs and requirements will not be explored, even though parts of their needs and
requirements are covered in the needs and requirements of the primary user. In-
stead, tertiary users needs and requirements will be considered in the design phase.
Interviews with the extreme users will be conducted in order to better understand
their wants and requirements as well as to observe for any discrepancies from the
primary users.

4.2 Market Segment Identi�cation

Identifying market segments is a strategy to identify groups of users or consumers
with similar attributes or needs, to develop and present a product that the targeted
group perceives the product's full value (Tarver, 2023). The identi�ed market seg-
ment gives guidance on the product's needs and requirements and helps with the
selection of interviewees.

Geographical and demographical di�erences between users were made using two
separate parameters. Geographical categorization is based on the user's location,
and demographical categorization is based on the user's attributes like age, house-
hold size, and living status (Tarver, 2023).

The living situation, particularly those who reside in apartments, was a chosen
demographic segmentation. Apartment living has been identi�ed as a factor that
signi�cantly in�uences a room divider's appeal because residents have stricter re-
strictions in using their available space.

Geographical segmentation is restricted to within Sweden, as ITG resides in Swe-
den and its primary market reach is within Sweden. Considering the demographic
segmentation of people living in apartments and to reach a larger market of users,
the three biggest municipalities in Sweden are selected, Stockholm municipality,
Gothenburg municipality, and Malmö municipality. Together, these municipalities
comprise a �fth of the Swedish population, around 1.9 million people, with a large
percentage living in apartments (Statistikdatabasen, 2021d).

The three municipalities' most typical apartment type and size is 57 sq m, which
has two rooms and a kitchen and is mostly found in inner cities. Apartments with
three rooms and kitchens, with an average space of 78 sq m, are more prevalent
in the suburbs of cities (Statistikdatabasen, 2016). As a result, the two di�erent
apartment kinds and sizes were chosen as the targeted market group, and its users,
the residents of the apartment types, were identi�ed.
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Approximately 60-80% of people in the municipalities between the ages of 20 and 39
reside in apartments, with 30 to 39 being the most prevalent (Statistikdatabasen,
2021d). The household size for various apartment types was investigated to ascer-
tain who resides in what apartment type and size. The typical household size in a
two-room apartment with a kitchen, corresponding to the inner city case, is 1.5 peo-
ple (Statistikdatabasen, 2021a). Since single parents with children are less prevalent
than cohabitation without children, it can be assumed that two-room apartments
with kitchens are more frequently occupied by two people in cohabitation without
children or by a single person (Statistikdatabasen, 2021c).

Since women in Sweden give birth to their �rst child on average when they are
around 30 years old, it is assumed that the inner city residents in this case are be-
tween the ages of 20 and 30 and do not have children (Statista, 2022). The typical
household size in three-room apartments with kitchens, which corresponds to the
suburbs case, is 2.5 people (Statistikdatabasen, 2021a). Due to the average age at
which a �rstborn child is born, it is believed that cohabitants with children between
the ages of 30 and 40 most frequently reside in apartments with three rooms and a
kitchen.

Three types of cases can therefore be concluded, with type A and type B deriving
Market Segment Identi�cation. Type C derives from extreme users. The extreme
users are recognized as living in compact housing, therefore is the apartment type
and area determined as smaller apartment area than type A, 1 room with a kitchen
with two co-habitants. See Table 4.2.

Table 4.2: De�nition of cases

Case Apartment Area Apartment Type Habitants
Type A c. 57 sq m 2 rooms with a kitchen 2
Type B c. 78 sq m 3 rooms with a kitchen 3
Type C < 57 sq m 1 room with a kitchen 2

Due to a lack of integrated statistics, some coarse assumptions needed to be made
in order to identify an assessable market segment. For instance, it is incorrect to
assume that all cohabitators at age 30 would have their �rstborn, yet this assumption
was necessary to distinguish the residents in the 2 di�erent cases.
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4.3 Collected Information from Interviews

The information retrieved from the interviews is presented here. Two expert inter-
views and three user interviews, one from each case, were conducted.

To summarize and categorize the information retrieved from the various user inter-
views, three themes were established: Aesthetics, Functionality and Current Hous-
ing Circumstances. The information gathered from these themes was examined and
presented in each of its respective themes.

4.3.1 Experts

The insights and information gained from the expert interviews are presented here.

Associate professor in Industrial Design Engineering

An interview with an associate professor in Industrial design Engineering was con-
ducted, to gain more insight into how and what to think of when trying to create a
user-friendly design. The associate professor in question research primarily focuses
on user-centered design and how to achieve circularity.

Starting o�, usability and its correlation to sustainability were discussed. A prod-
uct being sustainable is certainly advantageous, but the belief that a product can
convince people to act for sustainability solely for the sake of sustainability is most
often not enough. The product needs other advantages in order to convince people
to purchase the product, which primarily is dependent on its usability depending
on what kind of product. When relating to the project, a room divider will not
succeed with its only bene�t being sustainable, but either has to perform better in
other areas compared to the market or be distinct with advantages in addition to
its initial purpose. A thought brought up related to user usability was the potential
size of the room divider. A big obstacle to buying a large product is �nding a way
to conveniently remove the product. A possible approach could be to make the
room divider compactable by allowing it to be stored away. Another possibility is
the ability to be transferred, relating to circularity, and not necessarily having to
own the wall itself. Instead, have the alternative to rent, however, will integrating
service and logistics into a product increase the complexity and rather becomes a
development of a business model than a product.

Continuing on circularity is how upcycled materials have gained more traction.
Waste is something that has not widely found a use yet, but through upcycling
could be found applicable to materials. The issue with upcycled material, which is
further explored in Section 3.4.2, is it is novel and needs more research, as well as
the issue with the larger scale of production since there is no well-established source
for manufacturing waste.
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Architect

An interview with an architect was conducted to gain a better understanding of
the existing housing situation, what features are important for developing a living
space, and what is to come in the future. The architect in question works primarily
with wood and its di�erent kinds applicable to houses.

Due to housing contributes signi�cantly to climate change, e�orts are being under-
taken to make the housing sector as sustainable as possible, for example, by using
wood instead of concrete, which was a common material for houses from the 1930s
through the 1980s. Sustainability is also studied in terms of health factors, such as
how the usage of materials, in this case wood, might a�ect people's well-being and
health. Culture also has a large signi�cance in how a room can a�ect a person well
being and their connection to it. In the Nordic countries, people are usually grown
up with forests and therefore have an a�liation or have a higher sentimental value
for pinewood compared to other cultures, whereas clay or tiles can have more sig-
ni�cant value. This coincides with biophilic design, which is discussed in Section 3.3.

They haven't seen any speci�c trends in new building materials in response to sus-
tainability trends other than wood, and hence foresee trends in more variety in
sustainable materials, such as recycled or reused building materials.

When asked which direction housing is heading, the response was that housing
is becoming more expensive, as is square footage. People are living in smaller liv-
ing spaces, which has increased the popularity of collective housing, particularly in
larger cities. The development in housing has therefore been to �nd solutions to
make smaller living spaces more e�ciently used and how to create enjoyable living
spaces that consider multiple people. A part of the solution could be the adaptabil-
ity and changeability of living spaces, allowing people to utilize the same area for
multiple purposes. One way to achieve this is by working with volume instead of
area. Creating area for housing is more expensive than creating volume, which has
modi�ed how compact apartments e�ciently use space by working vertically instead
of horizontally, which can be of value when further exploring solutions and concepts
for the project.

4.3.2 Users

In order to compare the user and see whether there are any variations between the
three cases, an identical set of questions was used for all three user interviews. The
interview explores under what circumstances the user is in regard to their living
space, their attitude toward their apartment, what they would like to change and
how they interact with their existing walls. The interviewees have the opportunity
to voice their di�culties regarding their overall housing situation. The next set of
questions explores their function preferences, thus what functions they would prefer
for a room divider. Coming up with functions for a wall can be challenging and a
distant thought for many, discussions were therefore encouraged by the interviewers,
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to aid and stimulate the interviewee to think of potential ideas. Aesthetic-related
questions were backed up with images to illustrate and inspire the interviewees about
what a hypothetical room divider can look like, such as variances in texture, shapes
and form. The last set of questions touches on assembly and modi�cations, what
and how changeability is considered important, and in what circumstances change
would occur.

Current housing circumstances refer to the respondents' present housing situ-
ation as well as their perception of their housing and its circumstances. Since all
three of the residences featured an open �oor plan, with the kitchen and living room
connected, there were few complaints about the �oor planning, as an open �oor plan
has fewer limits on furnishing and provides for greater freedom in decorating and
layout. However, there were some complaints about the size and amount of rooms.
Users of types A and C, who live in more compact homes, had issues with the area,
while users of type B had issues with the number of rooms. Users of types A and C
are concerned about the usage of their own space; they wish to increase their area
or make better use of the space they have. User B, on the other hand, wants to
increase the number of rooms in order to accommodate a growing family. Of course,
this implies that the user wishes to make better use of their existing space as well,
but in this scenario, the primary function of a room divider would be to screen o�
and divide space, to provide an extra room.

Users of type A and C who want more space or wanted to make better use of
their space saw a problem with installing a room divider. Inserting a room divider
into an already limited living situation would make it even more restricted and con-
strained. The problem is not just the preconceived belief that a room divider's main
purpose is to divide rooms, but also that installing a room divider would take up
more space rather than providing a more e�ciently utilized space.

Furthermore, a problem could be that the current furnishing and layout users have
not considered having a room divider, and thus adopting in the current furnishing
could be viewed as undesirable. It is consequently critical to provide context and
examples of how to utilize the room divider in order for users and consumers to un-
derstand and recognize the product's applications. For example, the user from type
A discusses utilizing a sofa to divide the area between the kitchen and living room,
which served as a room divider in certain ways but was not consciously thinking of
it as such due to preconceptions. Another strategy is to target real estate that has a
better understanding and awareness of planning and may be able to design around it.

One out of the three users had renovated their residence, user from type C, be-
cause of a second person moving in. The sleeping alcove in the residence was �tted
for a bed for a single person. As a result, they had to renovate, which included
moving a door to make room for a bed for two. The small apartment was initially
only suitable for a single person since a door had been misplaced. While this is not a
misplaced wall, it does demonstrate how con�ning and signi�cant details, especially
those that are permanent, can be. Modularity and adaptability may be a solution.
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The utilization of walls was discussed, including what they now use their walls
for and how they use them. The most prevalent types of elements on the wall were
paintings, posters, shelves, and mirrors. Two of the users wanted to put up more
on the walls but were discouraged by how time-consuming it was. The user of type
B recalls how tedious it was to install what they wanted on the walls, especially
concrete walls. Having to have the correct tools, since di�erent types of walls neces-
sitate di�erent tools, the mess it causes, and having to putty when the holes are no
longer in use. These considerations are assumed heightened when it is a temporary
residence, as there may be limitations on what can be done with the walls, as well
as issues about whether it is worthwhile. All three users investigated alternatives
to drilling and nailing, such as adhesives. These were adequate for smaller objects,
but not for heavy ones such as mirrors or larger paintings. The tedious work to put
things up does signify that a simpli�ed method is needed.

Other than the �oor plan and the use of walls, acoustic and sunlight challenges
were mentioned. Because the residence unit was adjacent to a road, the user in type
C complained about tra�c noises. Even though only one person mentions it, tra�c
noise is assumed to be a prevalent problem in urban areas. People will have to live
closer to tra�c and will be more a�ected by noise pollution as populations become
more dense (United Nations, 2018). The sunlight issue was highlighted by both
users A and B, who had issues with sunlight entering and only getting sunlight from
one side of the �at. The issue was that putting up a room divider would potentially
block o� the little sunlight they get.

When investigating the prioritization of functions , a list was provided for them to
rank. Acoustics, storage, and easy assembly were ranked highest, while the source
of electricity was ranked lowest. Acoustic qualities have an impact on both external
and internal noise sources. Noise from appliances, such as dishwashers or washing
machines, can contribute signi�cantly to noise, but so can noise from televisions
or people conversing. Working from home, according to users A and C, could be
di�cult and complicated if the other resident was also home, as there are only a
limited number of rooms to isolate from the other resident.

Due to that storage space is limited in more compact residences, storage may be
more important to users A and C. However, User B claims that if a room divider
was allegedly installed for a children's room, storage may be useful for tidiness.

User A and C ranked easy assembly high, whereas User B ranked it lower. Be-
cause its areas are more limited, it was more desirable with a simple assembly for
users in more compact residences. The consumers from A and C stated that they
did not want the wall to be up at all times because it would feel more con�ned, but
rather would prefer the choice and easy accessibility to assemble and disassemble
when needed. The user from B, on the other hand, found it was not as useful to
put up and down the wall because the user had less of a space issue. Instead, the
wall would be up for longer periods of time.
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When addressing assembly and its importance further, compactability was brought
up. Compactability was also perceived to be of more value to users in more compact
residences, in terms of how frequently they would need to store the room divider,
while user B saw less value since it would not be stored as frequently. Stability was
instead a larger concern for user B, since they would have the intention to install
the room divider in a children's room.

Furthermore, functionality of form and shape adaptability was examined. Users
in more compact residences preferred the ability to change the size of the height,
such as having a half wall, as it creates a less con�ned experience. The demand for
having interesting shapes and forms was expressed as desirable, but not if it results
in taking up more room.

In terms of aesthetics , a key consideration for all users is that it matches the
rest of the interior design. Interior design can vary greatly from person to person,
but since this project only considers Sweden, what interior design it could be can
be narrowed down. In Chapter 3 which mentions the locales in�uence, implies the
interior, from a biophilic standpoint would be made of wood, as this is the most com-
mon material in northern Europe. It is also claimed that people from colder climates
prefer cooler, less intense colors, both of which correspond to the users' preferences
and interiors. Earthy, more �dull� colors were preferred over more �fragrant� colors
by all users. When asked about what their interior looked like, it consisted of a
lot of wood and greenery, which coincides with biophilic theories about aesthetic
preferences.

From the user interviews, a consumer needs list could be created, shown in Table
4.3. The list shows what users have expressed as needs. These needs are inserted
into the requirement speci�cation.

Table 4.3: User Needs List

Number User Need
1 Customizable Exterior
2 Allow Light to Pass Through
3 Acoustic properties
4 Storage Capabilities
5 Easy Assembly
6 Compactable
7 Appealing aesthetic
8 Design Suitable for Home Environment
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4.4 Competitor Benchmarking

A thorough competitor benchmark analysis was conducted to gain insights into the
market and competitors. This analysis helped to identify the technologies and fea-
tures already available in the market, to explore potential areas for competitive
advantage. A total of 15 products were thoroughly examined and classi�ed into
nine distinct categories, which include the type of room divider, price, size, place-
ment, material, recyclability, attachment, assembly, use-case, and other features.
The products and categorization are presented in detail in Table 4.4. By analyzing
these key factors, a comprehensive understanding of each product's unique qualities
was gained.

The research covered various segments of the market for standard room dividers,
including di�erent types of screens, solid solutions, and modular solutions. The
primary function of all the products examined was to divide space while providing
screening for vision, sound, or dust. The products were marketed for a diverse range
of use cases, including construction sites, warehouses, o�ces, homes, and temporary
settings such as expos or pop-up stores. The multi-functional room dividers were
the ones that provided customization and �exibility in their setup. Some products
could be arranged as straight walls, while others could be shaped into curves or
unique forms to suit speci�c needs. Additionally, these products o�ered other func-
tional aspects, such as soundproo�ng capabilities and the ability to expand height
and width.

Table 4.4: Categorization and detailed information about 15 products on the mar-
ket.
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Furthermore, these multi-functional room dividers were built using modular compo-
nents, allowing easy customization and expansion. They often came equipped with
extra built-in features like easy-to-hang shelves or hangers. In comparison, screens
and solid products typically only provided screening capabilities and did not o�er
multiple features.

When choosing between solid walls with feet or modular systems with added fea-
tures, it is essential to consider the limitation in the functionality of each option.
While solid walls o�er limited options for customization and variety in appearance,
they are often more a�ordable due to more streamlined mass manufacturing. On the
other hand, modular systems require more complex manufacturing processes, which
can result in a higher price point and be more challenging to assemble. Examples
of the two di�erent versions is presented in Figure 4.1 and 4.2, one solid structure
from IKEA and a modular room divider from LINK, more information about these
products can also be found in Table 4.4.

Figure 4.1: IKEA (2023): Standard room divider, solid structure with feets (Di-
mension screen: W 0.15 m x H 0.16 m.

Figure 4.2: Movisi (2023): Modular room divider with multipurpose features (Di-
mension module: W 0.288 m x H 0.216 m.
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The materials used in these products vary from wood, steel, glass, paper and plastic.
However, most room dividers today focus on recycling and using recycled materials,
which aligns with the increasing trend toward sustainability in the market. Most
modular systems are designed with reusability in mind, making it easy to change
and reuse parts. In addition to the benchmark study, the research explored di�erent
opportunities for building a room divider. This included examining concept stage
room dividers and homemade solutions, which led to exploring several innovative
ideas.

The �ndings emphasized the modular ability of room dividers to serve multiple
purposes, such as expanding to incorporate a desk and chair to create a workplace
within the divider. Some room dividers also could open up parts of the wall for
aesthetic purposes and greater �exibility. An example of this feature and a multi-
purpose modular room divider can be seen in Figure 4.3 and 4.4.

Figure 4.3: Williamson (2012): Multi-functional room divider with incorporating
desk and chair.

Figure 4.4: YuQiang & Partners (2023): Room divider with open up feature.
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When examining homemade designs, it was discovered bookshelves were often used
as a room divider, with implemented containers added for additional storage and
functionality. Other designs incorporated woven fabric within a wooden structure,
along with plants, to create a room divider that was not entirely solid, providing
greater visual interest and a connection with nature.

Based on the benchmarking analysis, the room dividers o�ered customization, �ex-
ibility, soundproo�ng capabilities, and the ability to expand in height and width.
These multi-functional room dividers were primarily built with modular components,
which made them easily customizable and expandable. In line with the growing
trend towards sustainability, most products in the market today focus on recycling
and using recycled materials. To establish a competitive position within the mar-
ket alongside the existing researched products, the product should match or exceed
the current o�erings of room dividers. The key areas of focus to achieve this are
centered around prioritizing the design and functionality of the room divider. This
implies creating a product that serves multiple purposes and meets diverse consumer
needs. Emphasis is placed on adaptability, ensuring that the room divider can �t
into di�erent environments and ful�l various user requirements.

4.5 Patent Search and Analysis

The analysis' primary objective is to investigate newly invented and existing in-
ventions by researching in the patent database European Patent O�ce (2023). A
variety of patents were investigated and found throughout the patent study.

Keywords, including "room divider," and "temporary wall," were used in the searches.
A total of 104 patents were found to be related to the project and helpful in terms
of inspiration for the development of the project, and are listed in Appendix A.
Patents gathered from the initial search using the keyword "room divider", gener-
ated room dividers using either wheels or feet-inspired designs to be portable. The
attachments of the room dividers varied; some were stabilized by the use of a base
plate, while others were attached to the ceiling that either could be moved, slid, or
�xed. Moreover, the search identi�ed patents with built-in shelves and doors. An
example of these features as patents can be seen in Figure 4.5.

Figure 4.5: Left patent US6598649B1 (2003): Room divider with wheels. Right
patent US3871435A (1975): Room divider with integrated shelves.
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The results from the second keyword, "temporary wall", generated patents featuring
di�erent designs. Interesting patents with modular structure were discovered as well
as a patent with built in height extensions, these features a presented in the patents
shown in Figure 4.6.

Figure 4.6: Left patent KR102343617B1 (2021): Temporary wall with height
extension. Right patent CN210622474U (2020): Temporary wall with module-based
structure.

In addition to that, the search discovered various attachments for a room divider
with multiple parts. One �nding is a patent featuring an adaptable attachment
function that can be applied in two directions. This patent, is presented in Figure
4.7.

Figure 4.7: GB2290846A (1996): Attachment for di�erent directions

An investigation was conducted to determine the active status of the patents and
assess their potential impact on the project. In cases where no speci�c information
regarding the status of a patent was found, an assumption was made that all patents
published within 20 years from the project's end date are considered active.

The �ve patents presented in this chapter are deemed to be the most a�ecting
to the project. Three of the �ve patents discussed in this chapter were published
in the early 21st century and are assumed to be active. Considering these three
patents during the concept generation process is important to avoid any potential
violations when generating similar solutions. On the other hand, the remaining two
patents were published in the late 20th century and are assumed inactive.
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5
Concept Generation

This chapter will present the Product speci�cation, Function analysis, Idea genera-
tion and Evaluation, and the Concept Generation.

5.1 Product Speci�cation

A product speci�cation was created to provide a detailed description of the required
speci�cations and preferences that would be useful for the room divider, and can be
seen in Table 5.1. The requirements and desires were established by the project's
objectives, the team, the users and/or ITG.

The product speci�cation was divided into 9 di�erent categories: Modularity, Mo-
bility, Robustness, Safety, Visuals, Sustainability, Geometry, and Maintenance. The
speci�cation was either set as a requirement or a desire, meaning that if it's a re-
quirement it has to be ful�lled, while desires are bene�cial if ful�lled, but are not
required to be. The desires were graded on their importance to either have high
or low prioritization. The desires are in later stages, in concept selection, weighted
against each other to get a more detailed grade.

To keep the design space as open as possible and not restrict the concept gener-
ation phase, the requirements set were to the absolute necessary to keep the number
as low as possible.

Why the requirement or desire was set is explained and described in the justi�-
cation. In the veri�cation, how the requirements or the desires are examined if its
ful�lled or not, is described. A number of the requirements or desires were quanti-
�ed, while others were absolute. The requirements or desires that were quanti�ed
are explained here:

ˆ Maximum weight of 15kg: Arbetsmiljöverket states that daily or frequent
lifts should not be over 15kg, to prevent the risk of injury (Arbetsmiljöverket,
2023).

ˆ Withstand 277 N force without losing stability: Since the desire derives
from the context of children, a child's weight is determined to be used for ref-
erence. The normal weight for a 12-year-old is 40kg. When leaning, assuming
45 degrees, the resulting horizontal force is around 277 N. (Granquist, 2019)

ˆ The assembled height of the room divider can be 2.4m/2.7m: The
standard height for housing is 2.4m, and the standard for public premises is
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2.7m. The room divider must be able to adapt to those heights in order to
have the option of covering from �oor to ceiling. (Boverket, 2020)

ˆ Acoustic absorption coe�cient over 0.05 at 1000Hz: Tra�c noise, the
biggest source of noise pollution in Europe, has generally a frequency of around
1000Hz (European Environment Agency, 2017) (Rochat & Reiter, 2016). The
product should be able to acoustically perform better than an indoor wall, a
plaster wall, that has around an absorption coe�cient of 0.05 at 1000Hz (JCW
Acoustic Supplies, 2023).

Vague or more unclear requirements are further explained here:

ˆ Attachable and detachable modules: Modules should be attachable and
detachable to enable change of modules to extend the longevity of the product,
for when modules get damaged, and when preferences or circumstances change.

ˆ Adaptable height/width: The product can accommodate the di�erent
needs and circumstances of users and their housing. It implies the size can be
changed both in height and width.

ˆ Compactable: The product can reduce in size when non-assembled, to sim-
plify storage and movement of the product.

ˆ Intuitive relocation: The product can be moved and relocated without
di�culties, such as avoiding having to use tools.

ˆ Assembly and disassembly should be intuitive: Assembly should be
possible without the use of instruction and requires a minimal amount of steps
to assemble.

ˆ Minimal variation during physical impact: The product should be able
to withstand impacts without the product getting noticeable exterior problems
or function failures.

ˆ Able to change form/shape: Form is variances in its height that changes
the silhouette of the product. Shape is variances in its depth that change the
structure in a three-dimensional aspect.

ˆ Easy to maintain: The product can be easily maintained, meaning cleaning
and maintenance of functions is possible and simple.

Various regulations that could have an impact on this project were examined. There
were no explicit regulations or restrictions discovered during this investigation. De-
spite this, safety standards have been established to guarantee that the product can
be used safely.
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