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Abstract 

The aim of this project is to develop an armchair for work, in collaboration with 

the furniture company Jooy. A background study was first performed to define the 

mission statement and to set the requirements. The background study includes a 

market research to know who the customers and the potential clients can be, a study 

of the Scandinavian design style and gathering data from customers to define the 

users’ needs. After the background study, potential users were delivered a 

questionnaire to clarify the objectives. The next step has been to set the 

specifications. At this point, the idea generation stage was carried out using creative 

and rational design methods, such as the Morphological Chart, until the final 

concept was chosen. Using the specifications and creative methods such as Brain 

drawing, different possible solutions were generated. When the product was defined, 

a study in materials and ergonomics was performed. In addition, a 

prototype was built to test by users at University of Skövde. Finally, 3D CAD 

model was implemented in PTC Creo Parametric. The design process followed is 

inspired by the front-end concept development process. 

  

During the development of the project the collaboration with the company has 

been crucial in order to learn about materials, ergonomics and how to make a 

prototype. Also feedback from the supervisor and the company has 

been continuously considered to improve the project. 
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1 Introduction 
 
Traditional workplace furniture in offices usually consists of a simple table and a 

chair. This concept of office furniture is changing into a more modern and versatile 

offices. Nowadays, companies are trying to break these stereotypes of the traditional 

offices in order to help employees work in a more comfortable, relaxed and 

ergonomic way. The workplace is radically changing, however, office building 

designs and environmental systems for conventional offices fail to support the more 

fluid use of space and time practised by these new kinds of office work (Duffy, 2004). 

 

The project presented here has been carried out in collaboration with the company 

Jooy which wants to find a product that will be suitable for innovative ways of office 

working. The project focuses on developing a new concept of a workplace. This new 

concept consists of a cozy, comfortable armchair with a table included to work with a 

laptop or tablet on it.  

 

The product will be functional and considering ergonomics, materials, resistance and 

other aspects to be comfortable, successful and easy to use. A key factor to be 

considered in the design of this new furniture is sustainability, since today, energy 

consumption needs to be taken into consideration as a very important aspect within 

the design process. Regarding the company needs, it is explained how the final 

concept should be assembled and all the dimensions are shown by drawings. But 

manufacturing and costs are not going to be analysed in this project because the 

company has already suppliers on this area that manage all these aspects.  

 

1.1 Mission statement and initial demands 
 
The goal of this project is to perform a new concept of a furniture product that can 

enable a person with a laptop or tablet to work in a cozy workplace with better 

ergonomics than a plain armchair. The main characteristics this product will provide 

are comfort and compactness. This product could be considered as an in between 

piece of furniture: an ordinary office workplace furniture and an armchair. 

 

A cozy and ergonomic workplace can be understood in different ways because „cozy‟ 

can be a subjective term. To clarify the meaning in this project, an objective tree will 

be included in the following chapters. 

 

In this project, the term „cozy‟ means that the product should create an environment 

that helps to work and where it is easy to focus and concentrate; it also means that it 

has a nice, attractive exterior looking which involves the shape of the armchair, 

materials and colours. The word cozy is also related to the hardness or softness of 

the armchair, hard enough for a user to be seated on it for 3-4 hours without being 

uncomfortable, and soft enough to be relaxing. Referring to the material, it is 

important to consider the tactile part and also how the temperature can affect the 

relationship between the user and the material.  
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The term ergonomics refers to that it is necessary to adapt the product to the human 

body; the size of the table has to be big enough to place the laptop and the mouse 

and with the correct angle. The position of the arms is also important.  

 
The target markets for this product are companies selling furniture to offices that 

want to have more than only traditional furniture. Nevertheless, in the end, the main 

users of the product are going to be office employees, and people working with 

laptops and tablets. 

 

When developing the product, aspects such as the initial demands by the company 

have to be taken into consideration. These initial demands the company asked us to 

include were: 

 

 It should be simple, not a highly technical armchair. 

 It should be compact, not needing a big space to be used, so it can be placed 

almost anywhere. 

 Soft and nice outside looking. 

 The materials that will be used to manufacture this product should have a 

nice touch (wood, fabric, soft rubber or plastic, etc). 

 The materials have to be easily manufactured. 

 The target market should be Scandinavia and Great Britain. 

 There should be a light in the workplace. 

 

Sustainability and the environment are also two concepts to bear in mind during the 

development of the product. 

1.2 Limitations 
 
The product that will be developed has some limitations that should be taken into 

consideration from the beginning. These limitations are very important in order to 

describe exactly how the product should be and what things and aspects cannot be 

covered or achieved. The company suggested several conditions that established 

the limitations of the product: 

 

 It should not have any storage place on it. 

 The product should be used for short work sessions where it is possible to sit 

for two or three hours instead of sitting a full day. 

 Regarding dimensions, the product should be designed to be used for adults 

and not by children.  
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1.3 Jooy  
 
Jooy is a design studio located in Skövde, founded by Magnus Nero in 2012. The 

main area of work is furniture. This company works and develops from early ideas 

and concepts to finished products. In the work of designing and developing products, 

JOOY tries to focus extra on aesthetics, function and comfort as the three main 

factors on which their designs are carried out. Sketches are a constant throughout 

the development process. They communicate everything from thoughts to solutions 

by doing prototypes and modelling. Jooy also collaborates with a design company in 

London, and that is why Great Britain and Scandinavia are the two main markets 

they want to reach. 

 

1.4 Project approach 
 
A design strategy describes the general plan of action for a design project and the 

sequence of particular activities which the designer or design team expect to 

undertake to carry through the plan. Having a strategy is to be aware of where you 

are going and how you intend to get there. The purpose of having a strategy is to 

ensure that activities remain realistic with respect to the constraints of time, 

resources, etc., within which the design team has to work (Cross, 2008). 

 

In order to carry out the project a design process according to Ulrich & Eppinger 

(2012) was followed (Figure 1). First of all the mission statement was displayed in 

order to establish the goal of the project, clarifying the meaning of the main 

characteristics that the product will have and the initial demands given by the 

company that have to be taken into consideration. Then an exploratory phase by a 

pre-study was performed. This background survey includes a literature review of the 

state of the art to identify and choose the design methodology and process that will 

be followed, as well as to analyse Scandinavian design. This literature review has 

been carried out by searching books and scientific articles. In addition, a market 

research was done in order to get an idea of the similar companies and products that 

are already out in the market. This market research included a study of the 

competitors in Scandinavia and in Great Britain which are the main market areas of 

Jooy Company. In this part of the pre-study a general material selection was 

performed in order to optimize materials and to make the armchair environmentally 

friendly. Finally, an identification of the customer‟s needs was performed to achieve 

an in-depth knowledge of what users want. 

 

The philosophy behind the design method is to create a high-quality information 

channel that runs directly between customers in the target market and the 

developers of the product. This philosophy is built on the premise that those who 

directly control the details of the product, including engineers and industrial 

designers, must interact with customers and experience the used environment of the 

product (Ulrich & Eppinger, 2012). Based on this statement we visited the Design 

Week 2017 in Stockholm to get a first approach of the customer‟s needs. 
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The next step was establishing target specifications and clarifying objectives by 

performing the objective tree method. After having stated the objectives of the 

project, the generation of product concepts was started by using different methods as 

brainstorming or morphological chart. Once a great number of concepts were 

generated, it was made a selection of them with the help of the company. The final 

concept was selected and then, it was tested by performing a user test with a real 

prototype. Then, some improvements and details were made in order to set the final 

specifications. Finally, the solution was made in the program PTC Creo Prametric 

and textures and materials were presented through renders made in the program 

Keyshot showing the desired feeling for the product. 

 

Figure 1. Flowchart of the concept development process, Ulrich & Eppinger (2012) 
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2 Background 
 
The aim of this part of the report is to clarify the problem and set the requirements in 

order to develop a new product. This part is according to Cross (2008) very helpful 

and important for the development of the product if the objectives are studied 

properly and in detail. The background survey includes literature studies, a market 

research that is divided in two parts: study of competitors and study of Scandinavian 

design. All this previous research helps in developing an informed precise point of 

view of the information obtained. This information shows which the users‟ needs are 

and what similar products are already in the market. Finally, a reflection is done to 

summarize all the achieved knowledge. 

 
The literature review is where one identifies the theories and previous research 

which have influenced our choice of research topic and the methodology to follow or 

to adopt. Literature can be used to support and identify a problem, or to research and 

illustrate the niche or gap in previous research which needs to be filled. The literature 

review, therefore, serves as the driving force and jumping-off point for your own 

research investigation (Ridley, 2012). Information about the design methodology and 

the process was found mainly in specialized books and scientific articles.  

 

The literature studies also included a research of materials in order to select the most 

adequate ones for each part of the product (structure, legs and table made of wood, 

filling of the seat part and the textile cover) optimizing and making the armchair 

environmentally friendly. 

2.1 Market research 
 
To fill in a gap or niche in the market with a successful product, it is important to 

know who the customers or potential clients can be, what they need and how to 

reach them. Market research is helpful to get accurate and specific information about 

the customers and competitors of the product. This phase gathers a study of the 

competitors in Scandinavia and Great Britain, as well as a study of Scandinavian 

design style which are the two main areas that are relevant in the development of the 

project. 

 

The key role of the market research function in an organisation is to provide reliable 

evidence which will help managers make better decisions. This sounds simple, but in 

practice involves not only the ability to collect information and analyse it, but also the 

ability to communicate and interpret the results in a way which helps others to use 

them (Wiley, 2007). 
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2.1.1 Study of competitors in Scandinavia and England 

 
To start performing the market research, a study of the competitors has been carried 

out in order to get an idea of which similar companies and products are on the 

market. This study has been done for Scandinavia and Great Britain where the 

company works. The objective of performing a market research is to get a greater 

understanding and knowledge about each current product. These products should 

have similarities to the desired solution of a cozy and ergonomic workplace 

requested by Jooy, providing the opportunity to find a gap in the market. This study 

has been performed with a specific literature survey focused on armchairs with tables 

and original solutions to the problem of working in a sofa with the laptop on the legs. 

A visit to the Stockholm Furniture & Light fair was also made, where the most current 

products could be observed and tried. In addition, the visit served as inspiration for 

the future development and design of the armchair. 

 

 

 
 

Figure 2. Examples of the most similar products on the market. 

After having gathered and analysed all the information found about companies and 

similar products, the most relevant ones are shown in Figure 2. Those that were 

closest to the desired solution of a cozy workplace and that could be major 

competitors are here selected and explained: 

 

Cover tube (1) is a distinctive chair due to its compactness and comfort. It is a chair 

that mixes style with function and it was designed in order to be used in meeting 

rooms, waiting areas and hotel lobbies. It is made by Urban office interiors Ltd 

located in Great Britain, a modern and contemporary office furniture. On the other 

side, it has a small table where it is difficult to work with a laptop. And the sides of the 

chair are not comfortable for the arms while working. 
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Chair S830 (2) is a comfortable workplace piece of furniture with a writing panel 

made by the company Thonet located in London. This chair is especially suitable to 

use in short meetings, seminar and conference rooms or waiting areas. It has the 

same problem with the table that the chair before. However, it is the most similar 

chair to the product that this project wants to develop. 

 

Globe tree (3) is an ergonomic and compact workplace to work with a laptop made 

by Peter Opsvik for the Globe Concept Company located in Sweden. The design fits 

the user and its design focuses on addressing the most recent changes that 

information technology has made on the way people work. This chair is totally the 

opposite of the product that this project wants to develop and it is not comfortable 

enough to work on for two or three hours. 

 
This research has been very helpful in finding what the principal advantages and 

disadvantages of competitors are. In this way, it has been easy to think and discover 

which qualities or characteristics could be the best ones to distinguish our product 

from the already existing ones in the market, making it a successful product. All this 

information gathered was also useful and inspirational for the generation of ideas 

stage. During the market research there was not an armchair with a table included 

that had a Scandinavian design, which means that this product could be successful 

in the market. 

2.1.2 Scandinavian design style study 

 

To study briefly the Scandinavian design style, information about this style has been 

searched looking at the most relevant books of Scandinavian design. Once this 

information has been collected, a summary of the main characteristics of the style 

and how they influence the design of the product has been done. 

 

Scandinavia is a patchwork of northern European nation states that form a cultural 

and regional entity that is very distinct from the rest of Europe. Sharing a common 

economic and cultural history and linguistic roots (except Finland), the Scandinavian 

countries each possess a unique character that reflects their different geographies 

and environmental conditions. More than anywhere else in the world, designers in 

Scandinavia have instigated and nurtured a democratic approach to design that 

seeks a social ideal and the enhancement of the quality of life through appropriate 

and affordable products and technology (Fiell, 2015). 

 

Lucano (2015) concludes that Scandinavian design hit its peak between the 1930s 

and the 1960s, which is when its popularity was first felt across the globe. Since 

then, Scandinavian talents have continued to make their mark internationally, and 

are still at the forefront of aesthetic developments. Lucano (2015) also describes that 

Modern Scandinavian design is rooted in a particular set of ideals: the desire to 

create beautiful, everyday objects that are practical, affordable and suitable for mass 

production. 
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Scandinavian designers in general are well aware that by harmonious combination of 

artistic form and practical function, it is possible to create truly useful and relevant 

objects (Figure 3 & 4). Scandinavian design is governed by the main principle of 

modernism: finding the optimal balance between form, function, material, colour, 

texture, durability and cost to create democratic design solutions (Fiell, 2015). In 

addition, Fexeus & Gestalten (2013) conclude that almost no other interior or product 

design is as timeless, as functional, as aesthetic and of such high quality as design 

from Sweden, Norway, Finland and Denmark. Over the years, countless pieces of 

furniture, objects and buildings from Scandinavia have become icons of international 

design and architecture. A current generation of designers from these countries is 

consciously building local sustainable design traditions and developing them in a way 

that is consistent, intelligent and reflects a sense of infallible style. 

 

Regarding the shape and form of this style it is interesting to analyse some of the 

most iconic furniture pieces by Scandinavian designers like Arne Jacobsen (Figure 5) 

or Alvar Aalto (Figure 6). As it can be seen in these pictures, the characteristics of 

these pieces are very similar to the ones of the chairs in Figure 3 & 4. The shapes 

are rounded combining textile for the structure of the chair with wood for the legs or 

arms. The use of neutral colours can be also seen. 

 

         
       Figure 5. Chair of Arne Jacobsen.                    Figure 6. Chair of Alvar Aalto. 

                  (www.pinterest.com)                                    (www.naharro.com) 

 

Figure 3. Example of Scandinanvian 
furniture. (www.pinterest.com) 

Figure 4. Example of Scandinavian 
furniture. (www.archiexpo.es) 

http://www.pinterest.com/


 9 

According to Lucano (2015), design is an integral part of the everyday life of the 

Scandinavians (Figure 6). It plays a central role in balancing the pleasures of nature, 

with its wide open spaces and those of the house, a warm and welcoming cocoon in 

which people can escape the harshest elements of the natural world that surrounds 

them. Lucano (2015) also defines the Scandinavian designs as dictated by common 

sense, a practical spirit and a wish to make beautiful objects that are accessible to 

all. It implies simple and accessible products inspired by nature, as well as an 

emphasis on taking pleasure into the domestic environment. 

 

 
 

Figure 6. Examples of images of Scandinavian design, Lucano (2015). 

In conclusion, the Scandinavian design movement belongs to modernism, and its 

guiding principles are function and simplicity trying to combine beauty with 

practicality. One of the main goal of Scandinavian design is to make places feel like 

home, just as functional as they are inviting. It can be explained as a minimalist style 

that mixes the right amount of light and colour by using neutral colours such as white 

and bright, clean lines and elements inspired from nature. This information will help 

in the design style of the armchair in relation to the aesthetics of the product as the 

selection of shape, materials and colours.  

 

2.2 Identify customer needs 
 
The process of identifying customers‟ needs is an integral part of the larger product 

development process and is most closely related to the concept generation, concept 

selection, competitive benchmarking, and the establishment of product specifications 

(Ulrich & Eppinger, 2012). 

 
This section is made in order to recognize the different needs that users can have 

and to fix the requirements the product has to fulfil. The goal of collecting customers‟ 

needs is to create a product that is adapted to as many users as possible (Cross, 

2008).  
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Identifying customers‟ needs, wants and/or demands can be a very challenging and 

complex task. Often a client or a customer will express these in their own linguistic 

style of expression, which can be unclear or ambiguous for a designer to proceed 

with. The main task that the designer faces at this point is translating what the 

customer wants or needs, derived from the information collected during the research 

stages, into a set of statements about what the product needs to fulfil (Rodgers & 

Milton, 2011). This process is divided into five steps. Starting with a mission 

statement in order to specify the direction to follow and to clarify the final point to 

reach. 

 

1. Gathering Raw Data from Customers. 

For this step, a questionnaire was carried out via Internet. Raw data was collected 

from around 150 persons from Scandinavia. The ages of the interviewees ranged 

from 20 to 60 years old, all of them students or offices workers.  

Questions in the questionnaire include direct answers options with short answers and 

yes or no questions. Questions were as follow: would you like to have an extra mini 

table on the other side to place the beverage? Or should the back be big enough to 

rest your head on it? Another kind of question that was asked several times 

concerned „ranking‟. In this case the interviewees had to choose based on their own 

opinions about some topics, such as hardness or softness of the armchair or how 

important the outside looking of the chair is. 

One more specific question where the interviewees could express their opinion by 

writing was; what characteristics do you expect from an armchair to work with a 

laptop on it? 

Some of the most common answers were: 

a) Table 

b) Good position for the laptop 

c) Comfortable chair 

d) Light included in the armchair 

e) Moveable table 

f) Good ergonomics for the neck and back 

g) Comfortable arms 

h) Ear Plugs 

i) Speakers 

For a full specification of the questionnaire and the results see Appendix 1.  

2. Interpreting the raw data in terms of customers‟ needs. 

After having completed the questionnaire with enough number of customers and 

analysed the answers, the next step was to develop vague customer statements into 

defined design objectives (Table 1). To proceed with this step it was necessary to 

take into consideration the following aspects: 
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 Try to express the design objective in terms of „what‟ the product has to 

do, not in terms of „how‟ it might do it. 

 Try to express the customer statement as specifically as the design 

objective. 

 Try to use positive, not negative, statements. 

 Express each customer need as an attribute of the product. 

 Try to avoid the terms „must‟ and „should‟ as they imply a level of 

importance for the need (Rodgers & Milton, 2011). 

Table 1. Conclusions from the questionnaire. 

Customer Statement Interpreted Need 
The armchair should not be 

too hard or too soft. 

The material of the seat should be strong enough 

to be comfortable while seating for a long period. 

The outside looking is very 

important. 

As it is going to be an armchair for Nordic 

countries, the outside looking of the armchair is 

based on the Scandinavian design. 

Uses for the armchair: offices, 

library and other. 

The armchair can be placed in different 

environments due to its design. These 

environments are public spaces as airports, offices 

and libraries. 

The table should be big, 

foldaway and moveable. 

An easy movement for the table and the size is 

important. 

Comfort. Materials and ergonomics have to be taken care in 

detail. 

The back should be leaning 

backwards and big enough to 

rest the head on it. 

It is necessary to do a research on the ergonomic 

area, in armchairs and in work places 

A place for resting the arms is 

recommended. 

The armchair should have arm holders that are not 

too high, in order to be able to work with the laptop. 

3. Organizing the needs into a hierarchy of primary, secondary, and tertiary 

needs. 

Based on the question number 12 (Appendix 1) the different needs were classified 

hierarchally.  

The question says: Which of these characteristics are more important to you? (Rank 

them from 1 to 7. Number 1 is more important and 7 less important)  

1. Easy to clean 

2. Impression of luxury 

3. Quality of textile 

4. Easy to use 

5. Comfort 

6. Compactness of the armchair 

7. Softness of the textile 
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The result after analysing this question and all the answers from the different 

interviewees follows this hierarchy. 

 Primary needs: Comfort and the size of the table. 

 Secondary needs: Outside looking (shape and size), a place for 

resting the arms and hardness/softness of the seat. 

 Tertiary needs: Foldaway and moveable table. 

4. Establishing the relative importance of the needs. 

This step is additional information to what it was taken out from the questionnaire. It 

was considered necessary to perform the pairwise comparison method as the 

question performed to the user was not totally clear. 

The outcome of this step is a numerical importance weighting for a subset of the 

needs. One approach to the task is relying on the consensus of the team members 

based on their experience with customers (Ulrich & Eppinger, 2012). 

The relative importance of design was conducted using the pairwise comparison 

method (Rodgers & Milton, 2011), which allows designers to determine the relative 

order of a group of product objectives. 

 
Table 2. Pairwise comparison method for the armchair qualities. 

 

Quality 

of 

textile 

Easy to 

clean 

Luxury of 

impressi

on 

Comfort Compact 
Easy 

to use 

Row 

total 

Quality of 

textile 
X 1 1 0 1 1 4 

Easy to clean 0 X 1 0 0 1 2 

Luxury 

impression 
0 0 X 0 0 0 0 

Comfort 1 1 1 X 1 1 5 

Compactness 0 1 0 0 X 0 1 

Easy to use 0 1 1 0 1 X 3 

 

The Pairwise Comparasion Method consists on arranging the qualities in a row along 

the top and in a column along the side. Then the qualities are systematically 

compared between one another by entering a 1 or 0 depending which one is more 

important (entering a 1) or less important (entering a 0). When all the comparisons 

were done (Table 2), the obtained results were the following: 

1. Comfort 

2. Quality of the textile 

3. Easy to use 

4. Easy to clean 
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5. Compact  

6. Luxury impression 

5. Reflecting on the results and the process. 

Through this process the conclusion reached was that the product should have arm 

holders as it was a main demand of the customers. Also comfort and the quality of 

the textile are two main characteristics that during the concept generation stage will 

be taken into consideration. 

Finally one of the most important factors drawn from this section is the size of the 

table, which has to be big enough to place a computer and some additional objects. 

2.3 Reflection about the background 
 
The background has given an insight view about how to develop the product. The 

analysis of Scandinavian design style and the use of different kind of methods such 

as a questionnaire have resulted in a convergent idea of the armchair. At the 

beginning there were many unspecified ideas and with the help of this research the 

project has become clearer and more defined.  

 

The market research was helpful in order to find and study the main competitors, and 

we were able to confirm that there are not many similar products to the one we are 

going to develop. On the other hand, while studying how the Scandinavian style can 

be defined some conclusions were reached. A clear example of this is the use of 

wood in most of its pieces and parts, such as legs and tables. 

 

As it is going to be a product for customers, it is important to have in mind their 

needs and desires. For this reason it was important to gather raw data and 

afterwards analyse it. The questionnaire was a tool to reach what characteristics the 

armchair should have and what it should not. As it was mentioned before on the 

reflection about identifying the customers‟ needs stage, it was a useful study 

because it helped to translate the information collected in the questionnaire into what 

the customer wants or needs in an objective way. 
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3 Clarifying objectives 
 
Once the background has been analysed, it is time to clarify the objectives of the 

project. According to Cross (2008), the starting point for a design is very often an ill-

defined problem, or rather vague requirement and it will be quite rare for a designer 

to be given a complete and clear statement of design objectives. Due to this 

incompleteness, clarifying objectives is an important stage while developing a 

product. It has to set the objectives that the design object must have so that the 

designer can work. This phase includes an objective tree, observation methods and 

target specifications providing the establishment of the problem and the objectivity of 

all the terms and specifications of the project. 

3.1 Objectives tree 
 
As an aid to controlling and managing the design process it is important to have, at 

all times, a statement of objectives which is as clear as possible. This statement 

should be in a form which is easily understood and which can be agreed by the client 

and the designer, or by the various members of the design team (Cross, 2008). For 

that, an objectives tree method has been performed for the product „a cozy and 

ergonomic workplace‟ (Figure 7). The purpose of using this method is to clarify the 

design objectives as the terms cozy and ergonomics, as well as the sub-objectives 

that encompass each of these terms taking into account the relationship between 

them. According to Cross (2008), the procedure is as follows: 

 

1. First of all, a list of design objectives has been drawn from the design brief, 

from the questions to the client, and from discussion in the design team.  

2. Ordering the list into sets of higher-level and lower-level objectives. The 

expanded list of objectives and sub-objectives is grouped roughly into 

hierarchical levels. This step was done using a blackboard to easily set these 

levels and have an idea of how the diagram would look like. 

3. Finally, the diagrammatic tree of objectives has been drawn, showing 

hierarchical relationships and interconnections (Figure 7). The branches (or 

roots) in the tree represent relationships which suggest means of achieving 

objectives. 

 

According to Cross (2008), the objectives tree method offers a clear and useful 

format for such a statement of objectives. It shows the objectives and the general 

means for achieving the ones under consideration. It shows in a diagrammatic form 

the ways in which different objectives are related to each other, and the hierarchical 

pattern of objectives and sub-objectives.  

 

Performing an objective tree has helped to clarify objectives getting an accurate 

meaning as possible. This will allow a correct understanding and development of the 

desired product reaching an agreement between members of the design team and 

clients. 
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 Figure 7. An objectives tree for a cozy and ergonomic workplace. 
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3.2 Observation methods 
 
Once the objectives and sub-objectives of the project have been clarified thanks to 

the objectives tree, the observation method has been followed to further clarify 

objectives regarding the problem intended to be solved. There must be a customer 

need to use or buy a product to make it work. Because of this, observation method 

has been used with the goal of identifying user‟s needs and expectations; in addition 

of verifying that the problem exists and that, therefore, the product will be useful. This 

method involves observing people in their natural activities and usual context such as 

work environment (Curedale, 2013). 

 

For that purpose, people were observed in context while using their laptops for 

example in a library or at an airport (Figure 8 & 9). The context of the observation 

was defined regarding the places where the product will be used while the methods 

of observation and recording information were taking pictures and written notes. 

These images (Figure 8 & 9) clearly show the existence of the problem that this 

project wants to solve. It is the lack of a comfortable workplace in public areas or 

offices breaking with the traditional one consisting of a simple table and a chair. 

According to Curedale (2013), the use of this method: 

 

 Allows the observer to view what users actually do in context. 

 Indirect observation uncovers activity that may have previously gone 

unnoticed. 

 

Observing people has helped to define the problem and to create design solutions 

based on observed and experienced user needs and to get successful design results 

by knowing the users. This means that observing people might gather information 

that cannot be collected by a questionnaire or other methods. 

  

 

 
Figure 8. A person working in a library. 

 

Figure 9. A person working at an airport. 
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3.3 Target specifications 
 
According to Ulrich & Eppinger (2012), the term of product specifications is related to 

what a product has to do. These specifications are established at least twice, once 

after the customer needs are identified and later for the final specification once the 

final concept has been chosen. The specifications are a document that sets out 

exactly what is required of a product, before it is designed (Rodgers & Milton, 2011). 

 

It is essential in the design process; it not only helps the people who design and 

make the product, but also those who eventually use it (Rodgers & Milton, 2011). 

Target specifications are a combination of the needs taken from the questionnaire, 

market research and literature survey. As a result, this process will turn into a 

checklist that can be consulted during the idea generation and evaluation stage. 

 

First of all it is necessary to collect the needs according to the customers, literature 

survey and market research (Table 3). The product‟s metrics describe the measures 

used to determine if the product meets the required needs. The value is the actual 

numeric specification that is used to determine if the product meets the customer 

requirements (Ulrich & Eppinger, 2012). As there is a strong relationship between 

needs and metrics to develop the concept of specifications, it is necessary to 

interpret the metrics based on the user‟s needs (Table 3). 

 

Table 3. Needs according to customers, based on the questionnaire. 

Nº Needs 

1 The armchair should not be too hard or too soft 
2 The outside looking is very important 
3 Uses for the armchair: offices, library and other 
4  The table should be big 
5 The table should be foldable and moveable 
6 Easy to use 
7 Size of the back, big enough to rest 
8 The back should be leaning backwards 
9 A place for resting the arms is recommended 
10 Environmentally friendly armchair 
11 It has to be durable 
12 Not a technological armchair 
13 The seat should provide support for the armchair 
14 Comfortable table to work on it 
15 Scandinavian style 

 

When constructing the list of metrics some aspects have to be taken care of, such 

as: 

 

 Metrics should be complete. All the needs obtained from the background 

study have to correspond with at least one metric, and sometime two or 

three would be needing it. 
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 Some needs cannot easily be translated into quantifiable metrics (Ulrich & 

Eppinger, 2012). In this case the metric that corresponds to the need 

number 2 from Table 3 is subjective. So as it is indicated in the metric 2 

(Table 4) in the prototype test colours and outside looking will be used to 

make it less subjective and get real values from users. 

 
This list of metrics is done based on the statements that can be found in Ulrich & 
Eppinger (2012). 

 
Table 4. Metrics interpreted from users' needs. 

Nº Nº 
Need 

Metrics 

1 1-2 The softness of the foam has to be between 35 – 45 kg/m3 
2 2 Real test with people about colours to have results 
3 3 Indoor uses. Resistant to indoor temperatures 
4 4 Size of the table: laptop + a notebook. At least width of the armchair 
5 4-5 Movement of the table, revolving 180º 
6 2-6 Clear angles and big spaces 
7 7-8 Angle of the back between 20º- 30º 
8 3 Price would be around 1200 sek – 1500 sek 
9 10 Biodegradable materials 

10 9 Angle of the arms holders between 10º - 15º based on ergonomics 
11 11-13 Support weight up to 150 kg 
12 10-15 Low emissions of CO2 
13 10 Recycled materials between 50% - 100% 
14 11 The armchair should last at least 20 years 
15 13 Use of wood with density of 500 – 800 kg/m3 

16 14 Inclination of the table. Test with people for the angle 
 

 

A simple needs-metrics (Table 5) is done in order to make clearer and more visual 

the relationship between these needs and metrics. What customers need can be 

observed on the left side row and the column part of the matrix correspond to the 

metrics. In the cells between the needs and the metrics the „X‟ marks means where 

those values are related. 

 

This matrix is a key element of the House of Quality which is a diagram that helps the 

designer manage users‟ needs. Quality function deployment (QFD) has been used to 

translate customer needs (CNs) and wants into technical design requirements (DRs) 

in order to increase customer satisfaction. QFD uses the house of quality (HOQ), 

which is a matrix providing a conceptual map for the design process, as a construct 

for understanding CNs and establishing priorities of DRs to satisfy them 

(Büyüközkan, Ertay, Kahraman & Ruan, 2004). 
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Table 5. Relationship between needs and metrics. 

 
 

The target specifications helped to start focusing more deeply in the users‟ needs 

and to learn how to translate these needs into metrics that can actually be applied in 

the idea generation stage. 

This step has helped on making clear and focusing the product more into the user‟s 

demands and need‟s and not only on what the designer wants. 

According to Ulrich & Eppinger (2012), once these target specifications have been 

set, the team could proceed to generate solution concepts and target specifications 

that can be used to help the team select a new concept and to know when a concept 

is commercially viable. 
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4 Idea generation 
 
The concept generation process begins with a set of customer‟s needs and target 

specifications, and results in a set of product concepts from which the team will make 

a final selection (Ulrich & Eppinger, 2012). So after having completed the customer 

needs and target specifications, as well as having captured behaviours that relate to 

product function and identified issues and user needs, the idea generation phase can 

be started.  

 

Idea generation is at the heart of creative thinking; the ideas produced are the 

lifeblood of the creative process (Baxter, 1995). The idea generation gathers some 

creative methods as brainstorming or brain drawing and a morphological chart to 

generate alternatives. All these methods and tools help to achieve the goal of this 

part of the report. This goal is to generate the maximum number of ideas trying to 

find a combination that fulfils most requirements as possible to get a successful 

result.  

 

As Baxter (1995) concludes, one of the most important things about the idea 

generation is to try all the different techniques and become familiar with their 

strengths and weaknesses. In this case the team is composed by only two 

participants, because it was thought that the main ideas should come from the 

designers of the product. This decision was made based on Baxter‟s (1995) 

statement that concludes after doing a research that the number and quality of new 

ideas produced from classical brainstorming (or in this case brain drawing) is 

generally smaller than the members of the group would have produced, working 

individually. Problem expansion techniques were used and according to Baxter 

(1995), these techniques are a way of broadening the perspective on a problem, and 

thereby, opening up a wider range of potential solutions.  

 

Dot voting method has been followed through all the idea generation process, from 
the brainstorming until the concept selection, where this method has its important 
point. 
 

4.1 Brainstorming 
 
The most widely-known creative method is brainstorming. This is a method for 

generating a large number of ideas, most of which will subsequently be discarded, 

but with perhaps a few novel ideas being identified as worth following-up (Cross, 

2008). 

The main goal was to create as many ideas as possible, having in this way many 

options. The more options the better, since when later many of these ideas are 

discarded due to requirements or limitations, there are still valid ideas. Some of these 

ideas are shown below (Figure 10).  
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Figure 10. First ideas from the brainstorming. 

 

To carry out this creative method the process consisted of sitting and writing down 

the first ideas that came into our minds. Each member read out one idea and what 

each group member should do in response to the other person‟s idea was to try to 

build on it, to take it a stage further, to use it as a stimulus for other ideas, or to 

combine it with her own ideas. So a large number of sketches full of ideas were 

obtained allowing moving to the next step in which many of them were discarded and 

where the best ideas were selected. 

4.2 Brain drawing 
 

After generating the first ideas together, it was decided to carry out a brain drawing 

consisting of sitting each one in a room and drawing our own ideas separately. 

Following the dot voting method, what each team member had to do was to generate 

six ideas as sketches on different pages. Once these sketches were generated, the 

team had a meeting where both designers quickly explained their idea. Then, the 

ideas were grouped by similarity or affinity being also compared with the drawings 

from the brainstorming. The brain drawing method was done so that the ideas of one 

were not influenced by those of the other. 

 

The fact of having worked separately without having any type of external influence 

has allowed to achieve a larger and more creative series of possible solutions 

different to the first ideas obtained in the previous brainstorming (Figure 11). 
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Figure 11. Sketches from the brain-drawing. 

4.3 Morphological chart 
 
The generation of solutions is, of course, the essential and central aspect of 

designing (Cross, 2008).  

According to Jones (1992) who stated that morphological charts are intended to force 

divergent thinking and to safeguard against overlooking novel solutions to a design 

problem. It was thought that the usage of the brainstorming and brain drawing 

methods was not enough while developing a product like this so a morphological 

chart was also performed.  

The aim of this method is to generate the complete range of alternative design 

solutions for a product, and hence, to widen the search for potential new solutions 

(Cross, 2008).  

 

As mentioned before, the aim is to search for solutions to a design problem. To 

develop this method, three steps were followed (Jones, 1992): 

 

 Defining the functions that any acceptable design must be able to perform. It 

is important that the chosen functions are reasonably independent of each 

other and that no essential functions are omitted (Jones, 1992). According to 

Jones (1992) the morphologist has to identify the functions intuitively, so in 

the design of the armchair, the essential functions are table, legs, arm holders 

and seat. 

 

 Listing, on a chart, a wide range of sub-solutions, i.e. alternative means of 

performing each function (Jones, 1992). Once all the essential functions have 

been defined, different options of each function were created.  
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 Selecting an acceptable set of sub-solutions, one for each function (Jones, 

1992). There were multiple sub-solutions that were analysed to see if they 

were possible to make or not. 

 

A chart has been drawn up (Table 6) containing five possible sub-solutions of tables, 

legs, arms and forms of the seat and back, which allow getting a combinatorial 

explosion of possibilities. This morphological chart represents the total solution space 

for the product, made up of the combinations of sub-solutions (Cross, 2008). 

 
Table 6.  Morphological chart. 

 
 

Once the chart was created, all different possible combinations of sub-

solutions were identified from it being guided by constraints or criteria. This 

criterion is based on the specifications. Some of the possible sub-solutions 

are: 

3. Table 2, legs 5, arms 2 and seat 1 (Figure 12). 

4. Table 4, legs 4, no arms and seat 3 (Figure 13). 

5. Table 3, legs 3, arms 5 and seat 4 (Figure 14). 

6. Table 5, legs 2, no arms and seat 2 (Figure 15). 

7. Table 4, legs 1, arms 3 and seat 5 (Figure 16). 

8. Table 1, legs 3, arms 2 and seat 1 (Figure 17). 
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Figure 12. Example of sub-solution.                         Figure 13. Example of sub-solution. 

     
 

Figure 14. Example of sub-solution                           Figure 15. Example of sub-solution. 

 

    
 

Figure 16. Example of sub-solution.                           Figure 17. Example of sub-solution. 

 

 

These are just a few examples of how different combinations between the parts 

could work. Then these combinations were drawn as sketches. As there are a high 

number of combinations, only some of them are shown below (Figure 18 & 19). 
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The morphological chart method was used with success in searching for solutions for 

the workplace. Some examples that summarize these results are the followings (the 

colour of the fabric in these examples is just random):  

In Figure 18, an armchair can be seen with an extra pillow on the seat to make it 

more comfortable. One of the main characteristics of this armchair is that the table 

has a mechanism that allows the table to turn around and be placed in a different 

position. 

 

 
Figure 18. Possible solution for the armchair. 

 
The design of the armchair in the Figure 19 had to be adapted due to incompabilities 

with the table. The legs were supposed to be straight, but due to the position of the 

table when it is folded down, they were made with an angle. There is a possibility of 

placing arm holders on the design.  
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Figure 19. Possible solution for the armchair. 

The morphological chart has helped generating a high number of possible 

combinations that will be developed into solutions for the armchair, so the chart has 

led to new solutions that had not been previously identified. This will allow making a 

good concept selection regarding the requirements and the last words of the 

company. 
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5 Concept selection 
 
As has been already indicated the dot voting method has been used in order to 

select product concepts. It is a method of selecting a favoured idea by collective 

rather than individual judgment. It is a fast method that allows a design to progress. It 

leverages the strengths of diverse team member viewpoints and experiences 

(Curedale, 2013). 

 

Once all possible combinations of solutions were generated, the team had a meeting 

where each of the concepts were reviewed taking into account the initial demands 

and requirements. The concepts that met fewer requirements were discarded until 

finally the ones that best met the specifications were chosen. For example concepts 

that did not follow the specifications were excluded. Some of these specifications that 

were not followed are having storage or having a very technological mechanism of 

the table. 

 

From these concepts, each member of the team voted his or her two or three 

favourite ideas. The project team consisted of the two designers, five classmates and 

the supervisor from the company. The three ideas that received more votes were 

selected as the best possible solutions. Then, the advantages and disadvantages of 

each of these concepts were analysed and discussed trying to choose the best one. 

Although the company made the final choice, all the designs were analysed to be 

exposed to the company in a meeting. 

Below, each of them is shown and given colour to make them more eye-catching and 

to be better seen and understood better. But regarding the final result these colours 

have no meaning. 
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5.1 Concept 1 
 
This concept was taken out from the Morphological chart, although it was not 

possible to place both arm holders due to the table movement, it was decided to 

keep on going with this design because it is compact and simple to use. The design 

was analysed: 

 

 Advantages: The table keeps safe on side of the armchair without taking 

space so the concept 1 (Figure 20) meets the initial demands. It is compact 

and simple. This concept has also a soft and nice outside looking. 

 

 Disadvantages: The table has two movements and cannot be on one side of 

the armchair holding the table if you need to stand up. It also does not have 

arm rests. 

 

 
 
 

 
  

 

Figure 20. Concept 1. 
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5.2 Concept 2 
 
The main characteristic of this concept is that the table can move 360º rotating on a 

cylinder. Also to make the table more stable, on the left arm holder it has a small 

bump to support the table. An analysis of advantages and disadvantages were done: 

 

 Advantages: The table has only one easy movement so it is not difficult to 

understand how it works. Concept 2 (Figure 21) is simple and compact 

meeting the initial demands asked by the company.  

 

 Disadvantages: The arms have a hole where part of the armchair is visible. 

That makes difficult the assembly between the arms and the structure of the 

armchair. 

 
 
 

 
 
    Figure 21. Concept 2. 
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5.3 Concept 3 
 
The last concept that was selected presents a mechanism of the table that rotates 

360º and the cylinder is made of steel. The arm holders in this case provide a feeling 

of compact armchair. An analysis of advantages and disadvantages were performed: 

 

 Advantages: The table has only one easy movement so it is not difficult to 

understand how it works. Concept 3 (Figure 22) is simple and compact 

meeting the initial demands asked by the company. Arms are also quite good 

having the perfect size just to rest. This concept has also a soft and nice 

outside looking. 

 

 Disadvantages: The position of the angle table is fixed and the table cannot 

be foldaway. 

 
 

 
 

 
 

Figure 22. Concept 3. 
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5.4 Final concept 
 
Once the three final concepts were selected, a meeting with the company was 

necessary in order to show them the concepts. The first thing that was done was to 

check if all the design fulfils the specifications. As the three concepts met the 

specifications of the project, it was discussed the advantages and disadvantages of 

the three possible solutions and taking in mind the preferences of the company, one 

of them was chosen. The final concept selected was the concept 3 due to its facility 

of movement of the table and how the arm holders were settled with the table 

support all in one piece. The outside looking of this arm chair was an important 

characteristic to take into consideration when the company did the choice. 
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6 Further development 
 
Once the final concept had been selected, some aspects of the product as 
ergonomics and materials were developed in detail getting a successful final result. 

6.1 Ergonomics 
 
Due to the sedentary style of life of students and workers, nowadays it is really 

important to have good ergonomics in the developed product. Considering that 

people are seated a lot of hours on chairs, which could lead to physical problems 

especially in the lumbar area. Sedentary behaviour is associated with deleterious 

health outcomes, which differ from those that can be attributed to a lack of moderate 

to vigorous physical activity (Tremblay, Colley, Saunders, Healy & Owen, 2010). 

 
At the smaller work site, productivity, eye, leg and foot comfort all improved when the 

short breaks included stretching exercises. These results provide evidence that 

frequent short breaks from continuous computer-mediated work can benefit worker 

productivity and well-being when the breaks integrate with task demands (Henning, 

Jacques, Kissel, Sullivan & Alteras-Webb, 2010). Preventing these problems could 

bring an improvement to the productivity of workers and students.  

 

For all this reason, a deep study of ergonomics has been done in order to have a 

well-designed armchair, that grant the users a better position while working with the 

laptop compared with similar products. 

 

Ergonomics is the study of the interaction between people and machines and the 

factors that affect the interaction. Its purpose is to improve the performance of 

systems by improving human machine interaction. This can be done by „designing-in‟ 

a better interface or by „designing-out‟ factors in the work environment, in the task or 

in the organisation of work that degrade human-machine performance (Bridger, 

2003). 

 

A prototype of the armchair was developed taking into consideration that the product 

was going to be produced in Scandinavia. Brolin, Högberg & Hanson (2012) state 

that not only do the proportions of the human body vary from person to person but 

there are also ethnical, age and gender differences. So the company based on their 

own experience suggested the necessary data to be able to create the 

measurements. Regarding these suggestions and looking into different literature 

about ergonomics the prototype was built. 

 

Furniture dimensions that are fixed (not adjustable), can be made ergonomic for the 

most common/50th percentile males and females. However, it is more usually 

appropriate to design for the upper end of the percentile range rather than the middle 

or most common, since oversized furniture can more easily be accommodated by 

users than that which is undersized (Lawson, 2013). In this case the armchair has 

fixed dimensions regarding to the back inclination and the angle of the table similar to 

the position of the armchair in Figure 23. The back inclination was based in a 
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research and the angle of the table was based in the prototype test results. 

 

 
 

Figure 23. Diagram of chair anthropometrics (Lawson, 2013). 

 

To make the dimensions for the prototype it was necessary to make a research on 

armchair measurements. Figure 24 illustrates different dimension depending on the 

seating type. 

 

 
 

Figure 24. Recommended dimensions of chairs (Lawson, 2013).  

 
After taking a look in the ergonomics part, the following dimensions (Figure 25 & 26) 

were settled to build the prototype. 
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Figure 25. Dimensions 1. 

 

 
 

Figure 26. Dimensions 2. 

 
As it can be seen in the Figures above (25 & 26) the seat angle and the backrest 
angle are outside the recommendations provided by the literature review. The main 
reason of this is because some of the dimensions were based on the experience of 
the company that had good results previously. 
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6.2 Prototype- test with users  
 
After analysing the ergonomic part and doing a research on angles and dimensions a 

prototype was carried out. Prototypes are created to inform the design and decision-

making processes. Prototyping assists the design and development process by 

enabling designers to understand existing user experiences and context, explore and 

evaluate ideas and communicate them to the audience (Rodgers & Milton, 2011). 

Building the prototype and testing it with users was performed in order to check if it 

would work and if it meets the customer needs. Prototypes help avoiding mistakes 

during the concept development stage that would cost large amounts of money in a 

later stage. 

 

This section presents a four-step method for planning each prototype during a 

product development project (Ulrich & Eppinger, 2012): 

 

 Step 1. Define the Purpose of the Prototype. 

In this step it is necessary to define the purpose of the prototype taking in 

consideration ergonomics as the main point. The main goal was to test by 

Scandinavian users how the dimensions and angles of the armchair were. 

These dimensions and angles were decided together with the company and 

within the study of ergonomics that was performed. 

 

 Step 2. Establish the Level of Approximation of the Prototype. 

The best prototype is the simplest prototype that will serve the purposes 

established in step 1 (Ulrich & Eppinger, 2012). The approach chosen to 

develop this step was to build a physical prototype. 

 

 Step 3. Outline an Experimental Plan. 

Good experimental practice helps ensure the extraction of maximum value of 

the dimensions from prototyping effort (Ulrich & Eppinger, 2012). This 

experimental test included an identification of the variables of the experiment 

and measurements data. 

A form was given to the test persons with some questions on it like for 

example, which colour would you like for the armchair? And if the angle of the 

back and the table were ok or what would they change. Also in this form 

personal data was asked such as height, weight and nationality. All the 

details of the questions can be found in Appendix 2. 

 

 Step 4. Construction and testing. 

The prototype was built in wood and with basic forms (Figure 27) with the 

help of the company. To build this armchair, all the dimensions were 

considered before and then wood was cut into pieces to assembly them all 

together with screws. The table was the last part to be adjusted in order to 

check the distance between the back and the table. 
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Figure 27. Real Prototype. 

 

Once the prototype was built, the prototype testing was performed at University of 

Skövde. 17 people from different nationalities, but mainly Swedish, tested the chair. 

In Figure 28 & 29 it can be seen how people tested the armchair, simulating that they 

work with a laptop in order to get a suitable angle of the table. 

 

 
 

Figure 28. User testing the prototype. 
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Figure 29. User trying the prototype. 

 

Testing the product with people has been really helpful. Some of the results that 

were obtained are: 

 

 The armchair was too low, and should be 43 mm higher. This was tested by 

placing different strips of wood under the prototype. 

 Back inclination of 26 º was really good and comfortable. 

 Table inclination 6.9 º. 

 Most of the testers agreed on having light colours as grey or camel colours in 

the fabric of the armchair. 

 The arms were in good position, although for taller than 180 cm persons, it 

could be better a little bit higher. The angle was good. 

 One problem obtained from the test, was that a person with overweight was 

not able to close the table because the space between the back and the table 

was too short. 

 In the last part of the questions, there was a place where the users could 

leave comments, and something that they were demanding was to have 

‟something‟ to place the beverage on the table. 

 

Full answers and questions can be found in Appendix 2. 

 

Also the prototype helped to improve the communication between designers and the 

company, to set final details and some dimensions. 

Some improvements and results that were achieved after testing the prototype were: 
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 The height of the seat, that it was necessary to make it higher. 

 During the test, many comments referred to the distance between the 

user and the table. So as a result, the dimension was made bigger. 

 The final angle of the table 6.9 º was reached after doing the test. 
 

6.3 Investigation of materials  
 
The prototype was built successfully and tested with users in order to achieve the 

final dimensions of the armchair. To proceed with the developments of the product 

design, a study and analysis of materials have been performed. Investigation of 

materials was carried out using the programme CES Edupack (2016). 

 

Material changes in a product are generally meant to improve its performance. Every 

material has its own properties - such as strength or low weight - which must be 

adapted to the product. The design is therefore closely related to the materials used 

(Ljungberg, 2005b). 

 

The sustainability of a certain material based product mainly depends on the material 

or materials used for the product itself or during its lifetime according to, a LCA (Life 

Cycle Assessment). During the life cycle of a material product, different stages are 

passed, like material extraction, manufacturing, packaging, transportation, product 

use and disposal. All these stages will produce a certain environmental impact, which 

is mainly caused by the materials involved in the different stages. Hence, the 

selection of materials for a certain product is of vital importance, while the material 

determines the use of our natural resources as well as the amount of energy used for 

the production and the use of the product. Manufacturing of products typically 

involves chemical substances like cutting fluids during machining, cleaning aids, 

paint, etc. Technical lifetime, maintenance, service and repair of a product are other 

examples of areas, which are typically dependent on the material used for the 

product itself (Ljungberg, 2005a). 

The research of materials for this product is done in order to optimize and to make 

the armchair environmentally friendly. Three parts were taken into consideration, 

structure of legs and table made in wood, filling of the seat part and the textile cover. 

One of the most important things taken into consideration was the sustainability, 

making a product environmentally friendly. 

 

The selection of materials in the filling and fabric part was a consequence of a 

market research carried out on the internet. Having looked at different types of 

armchairs and sofas, the materials selected are the most used for this product, and 

an analysis of their properties has been done. On the other hand, an investigation of 

possible new materials for this comparative study was also done but it was discarded 

since these materials were not suitable. 

In the case of wood, the different types have been selected by the company which 

has also provided physical samples for the comparison (Figure 31). 

 

The choice of all materials was consulted with the company and both parts agreed 

on using them. 
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6.3.1 The filling of the seat 

 
One result obtained from identifying customers‟ needs was that comfort was one 

primary need. The term comfort is highly connected with filling of the seat. Due to this 

result, different materials were analysed (Table 7) regarding different characteristics 

as environmental aspects or price and hardness. 

 
Table 7. Analysis of the different kind of materials. 

 
 
𝐶𝑂2 equivalent mass of greenhouse gases (kg 𝐶𝑂2 e), in kg, produced and released 
into the atmosphere as a consequence of the production of 1 kg of the material (CES 
Edupack, 2016). Studying the different characteristics of the materials, we have 

realized that all of them have a similar quantity of  𝐶𝑂2 footprint value. These values 
represent a high impact on the environment. 

The hardness property of the different materials is similar in all of them except for 

polyurethane that due to its density is softer than the other materials. This 

characteristic makes from polyurethane a material that has the ability to customize 

sizes for increased design flexibility which in this case is really favourable to make 

any shape on the armchair. 

When studying the filling for the seat in this case, considerations were taken to 

endure a long-term use. Seventy-five per cent of all workers in industrialised 

societies now have sedentary jobs, and this figure is increasing in many countries 

(Reinecke & Hazard, 1994), this is one of the main reasons why the filling should be 

durable. 

 

The chosen material has been polyurethane that is quite often used in sitting filling. 

The benefits of this material are that it is easy to find everywhere, the properties of 

the material such as elasticity and density are good and they can be made 

specifically depending on the use that it is going to have. But as it is obtained from 

crude oil/petroleum it is not environmentally friendly. Besides this inconvenience, 

nowadays many researchers are working on the reuse of this material. A new and 

Environmental 

aspects

Density 

(kg/m3)

Price 

(SEK/Kg)
Durability

Hardness-

Vickers (HV)

CO2 footprint, 

primary production 

(Kg/Kg)

Flexible polymer 

foam (ULD)
16-35 22,4-24,7 Excellent 0,001-0,012 4,25-4,73

Polyurethane 

(foam, open cell)
55,4 - 60,9 23 - 25 Excellent 0,0003 - 0,0005 4,95 - 5,46

Polyethylene (PE-

LD foam)
16 - 20 22,4 - 24,7 Acceptable 0,001 - 0,0015 4,86 - 5,36

Polypropylene (PP 

foam)
16 - 20 22,4 - 24,7 Excellent 0,001 - 0,0015 4,86 - 5,36

General Aspects
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simple technique has been developed for a chemical recycling of foam waste 

polyurethane (PU) that is economical and environmentally sustainable and this, 

compliments rebounding this foam scrap in an industrial applications (Abas, 2015). 

The price is not an aspect that has influenced in the final selection because as it can 

be seen in Table 7, all the filling materials have a very similar price. 

6.3.2 Fabric 

 
The analysis of the materials for the textile cover part of the armchair is done 

regarding general aspects such as density or temperature and environmental 

aspects. The fabric is the visible part of the armchair that is very important to the 

user, so materials for this part have been carefully chosen. As it is the most visual 

part, it is directly related to Scandinavian design. Scandinavian design is a minimalist 

style that mixes the right amount of light and colour by using neutral colours such as 

white and bright, clean lines and elements inspired from nature. 

 
Table 8. Analysis of the different fabrics. 

 
 
In the table above (Table 8) a comparison between five different fabrics can be seen. 

These five materials were chosen because they are the most common ones in 

Scandinavian style when talking about furniture and sofas (Figure 30). 

 

 

Taking into consideration the environmental aspects it is remarkable that the leather 

material has the highest impact in the environment. For this reason, as well as for the 

Natural 

Material

Price 

(SEK/kg)

Density 

(kg/m^3)

Shape 

factor

Maximum service 

temperature 

(degrees)

Recycle Biodegrade

CO2 

footprint 

kg/kg

Cotton 100% 17,8 - 35,6 1,5e3 - 1,6e3 1 110 -130 No Yes 0,851 - 0,938

Leather 100% 142 - 178 810 - 1,05e3 3,8 110 - 130 No Yes 4,08 - 4,5

Jute 100% 3 - 12,9 1,3e3 - 1,5e3 1 400 - 420 No Yes 2,69 - 2,96

Ramie 100% 12,9 - 21,5 1,45e3 - 1,55e3 1 400 -420 No Yes 0,416 - 0,459

Wool 100% 17,8 - 35,6 1,2e3 - 1,32e3 1 110 -120 No Yes 1,09 - 1,2

General aspects Environmental aspects

Figure 30. Different fabrics. 
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high price of this material, it was not selected. Another important reason for taking 

this decision was that one of the results taken out from the study of users‟ needs was 

that the luxury impression was the least important aspect in the ranking list. In this 

case, leather is a luxury material but is not used in Scandinavian style. 

  

Referring to general aspects, density is similar in all of them, except for leather. This 

characteristic is strictly related to the shape factor, which indicates a material 

resistance to buckling when subjected to a load. 

  

Finally, cotton was chosen as the fabric material. But doing a specific research on 

cotton, a variety of cotton was found with almost the same characteristics but more 

environmentally friendly. Organic cotton is grown using methods and materials that 

have a low impact on the environment. Organic production systems replenish and 

maintain the soil fertility, reduce the use of toxic and persistent pesticides and 

fertilizers, and build biologically diverse agriculture. So organic cotton has been 

selected; but why organic cotton? Cotton is one of the most common textile used for 

decoration or interior design, natural materials like wood and cotton are also quite 

popular. Recycling these materials is typically a matter of recycling energy: When 

they are burned, they can, for instance, heat our homes. Natural organic materials 

are cheap to produce, cheap and easy to form, recyclable by burning and 

decompose easily (Ljungberg, 2005b). 

6.3.3 Structure, legs and arms 

 
Regarding the structure, legs and arms of the armchair, the variety of materials was 

very wide. However as the product is an armchair that follows the Scandinavian 

style, the most suitable material was wood due to its properties such as an economic 

price and its durability. Therefore different types of wood have been compared to 

choose the most appropriate (Table 9). 

 
Being environmentally conscious, Scandinavian design involves the use of natural 

renewable resources that are available locally, and so wood is a material very 

common (Lucano, 2015). 

 

 
 

Figure 31. Different types of wood. 
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The materials that have been analysed are the ones shown above (Figure 31) in 

which one can see a real sample of the colour and grain of each wood. These 

samples of different types of wood were provided by the company. 

 
Table 9.  Analysis of the different types of wood. 

 
 
Regarding environmental aspects, all types of wood analysed are renewable 

resources and biodegradable materials. The quantity of  𝐶𝑂2 footprint value is similar 

in oak, cherry, birch and ash wood and what makes the difference is that the pine  

𝐶𝑂2 emissions are lower as can be seen in Table 9. 

Taking into consideration that the armchair is going to be used for a long period, 

hardness and density of the materials were analysed. Due to the results from these 

properties, pine is not adequate materials for this product. 

Once all the properties in the table were analysed, birch and ash wood were the 

most suitable materials. The last step was analysing the price and it is true that birch 

wood was a bit cheaper than ash wood. But regarding the company requirements the 

outside looking was more important. 

 

Finally, the material chosen for the structure, the legs and the arms of the armchair 

was ash wood. Ash wood is easy to manufacture and produces good results working 

with hand or machine tools. It responds well to steam bending and some materials, 

such as glues are easy to attach. It is a type of wood that only smells when working 

with it but afterwards there is no odor. Ash has an excellent shock resistance but it is 

not resistant to insect attack, which means that it would be an indoor armchair. The 

colour or appearance of this wood is a medium brown colour and can vary from the 

heartwood to the outside that tends to be light brown. The grain of this material is 

quite straight and the ash wood feels smooth when touching it. Also ash wood was 

chosen because it is easy to clean with a soft dry cloth. In addition, ash wood can be 

found easily in Scandinavian countries such as Denmark, Finland or Sweden which 

means that can it be acquired from local suppliers and it implies less 𝐶𝑂2 emissions. 

 

Density 

(kg/m3)

Price 

(SEK/Kg)

Hardness- 

Vickers (HV)
Recycle

CO2 footprint, 

primary production 

(Kg/Kg)

Biodegrad

e

A 

renewable 

resource

Pine 440 - 600 5,75 -11,5 3 - 4 No 0,358 - 0,396 Yes Yes

American Red Oak 

(quercus rubra)
640 - 780 17,3 - 23 6,78 - 8,28 No 0,574 - 0,633 Yes Yes

Cherry (Prunus 

avium)
550 - 670 57,5 - 92,4 3,85 - 4,7 No 0,574 - 0,633 Yes Yes

Birch (betula 

verrusoca)
620 - 760 5,75 -11,5 5,08 - 6,21 No 0,574 - 0,633 Yes Yes

Ash (Franixus 

excelsior)
620 -760 17,3 - 23 6,44 - 7,88 No 0,574 - 0,633 Yes Yes

General Aspects Environmental Aspects
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7 Results 
 
The final result of the development of a cozy and ergonomic workplace is an 

armchair consisting of eight parts. The armchair has two different positions: 

With the table placed to work on it (Figure 32 & 33). 

With the table placed on one side of the armchair (Figure 34 & 35). 

 

The solution has been made in the program PTC Creo Prametric and textures and 

materials are presented through renders made in the program Keyshot showing the 

desired feeling for the product. Drawings with exact measurements of each part and 

complement can be found in Appendix 5. 

 

          
 

 

 

 

 

 

Figure 32. Left view of position 1. Figure 33. Right view of the position 1. 

Figure 34, Left view of position 2. Figure 35. Right view of position 2. 
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As mentioned before, the armchair consists of eight parts which are explained below 

showing detailed pictures of each one: 

  

 Structure 

 

The structure (Figure 36) includes the seat and back of the armchair in one piece. 

According to the ergonomics study the seat has 12º and the back 4º in the lower part 

and 26º in the higher part. The edges have been rounded in order to model the 

shape. 

 

 
Figure 36. Structure. 

 

 Right arm 

 

The right arm (Figure 37) has the same inclination of the back and seat of the 

structure. In the front part, it has an extrusion where the cylinder that holds the table 

will be introduced. The edges have been rounded in order to make them safer. 

 

 
 

Figure 37. Right arm. 
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 Left arm 

 

In similar condition as the right arm, the left arm (Figure 38) has the same inclination 

of the back and seat of the structure. In the front part has a hole to introduce the stick 

that holds the table. The edges have been rounded in order to make them safer. 

 

 
 

Figure 38. Left arm. 

 

 Legs 

 

The legs (Figure 39) are made of ash wood like the arms. It consists of only one 

piece that has 4 holes on the top where the screws are introduced to join the piece to 

the structure. 

 

 
 

Figure 39. Legs. 
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 Table 

 

The table (Figure 40) is also made of ash wood like the arms and legs. It has an 

inclination of 6.9º. The table has a small cleft to leave the beverage. The edges have 

been rounded in order to make them safer. 

 

 
   

Figure 40. Table. 

 

 Cylinder 

 

The cylinder (Figure 41) is made of steel. This part holds the table and makes it 

rotate. Its dimensions have been established to be sufficiently stable. 

 

 
 

Figure 41. Cylinder. 
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 Base 

 

The base (Figure 42) is made of steel like the cylinder. This part holds the cylinder 

through the right arm and allows it to rotate. 

 

 
 

Figure 42. Base. 

 

 Stick 

 

The stick (Figure 43) is made of ash wood like the arms, the legs and the table. This 

part holds the table at the left side of the armchair in order to make it stronger. 

 

 
 

Figure 43. Stick. 

 

Once all parts were modelled separately, they were assembled. The assembly 

consists of the bonding of all the parts to obtain the final result. The steps to make 

the assembly have been the following ones: 

 

1. Union arms – structure 

 

To join the arms to the structure of the armchair, an element of union (Figure 44) has 

been used. This element presses in both parts being separated by the flat round 

metal part. To that end, three holes have been made in the arm (Figure 45) and in 
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the structure. The holes are placed in such a way to give the piece the greatest 

possible support. 

 

 

       

 

 

2. Union legs - structure 

 

The legs are joined to the seat by screwing four standard screws. In the higher part 

of the legs, the four holes corresponding to the four screws have been made in such 

a way that gets a stable armchair. 
 

3. Union cylinder – right arm 

 

To join the cylinder to the right arm an extra piece, the base, has been used. First, 

this extra piece is attached to the right arm from the bottom. The attachment is made 

by screwing four screws at the four corners of the piece. Once the base is fixed to 

the arm, the cylinder is inserted in the arm and therefore at the base (Figure 46).  

 

 
 

Figure 46. Union cylinder – right arm. 

Figure 44. Element of union. Figure 45. Union arms – structure. 
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4. Union cylinder – table 

 

To attach the cylinder to the table seven standard screws have been used (Figure 

47). This attachment is made without pre-drilling, which is an advantage of the kind 

of wood used. Its application is faster and safer with less force needed. It also 

effectively reduces the wood from fracturing, even when of distances to the edge are 

much reduced, as in this case. The position of the screws has been designed 

according to weight. Therefore around the cylinder there are 4 screws. 

 

 
 

Figure 47. Union cylinder – table. 

 

5. Union stick – left arm 

 

The stick presses into the left arm (Figure 48). As both pieces are made of wood, in 

order to make these pieces and to have a better contact, the surface of the part of 

the stick that is inserted inside the arm has some grooves. 

 

 
 

Figure 48. Union stick – left arm. 
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8 Future work 
 
As it is explained in the discussion, the armchair is not suitable for some people 

with extra-large measures. It is well-known that the product should be fixed because 

the solution has a limited user group and that does not fit with the title of the project 

“ergonomic workplace”. But this problem has not been solved due to the lack of time 

so for that, this part „future work‟ has been created. The solution would be that the 

table has a sliding mechanism for sliding back and forth. In this way, the armchair 

would fit the target group. 
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9 Discussion 
 
The main goal of this project was to design a workplace piece of furniture, which 

should be cozy and ergonomic to work with a computer. With this definition 

as the mission statement, emerged the first challenge of defining the goals of the 

project in an objective way. The performance of an objective tree allowed clarifying 

the design objectives. 

  

One of the main ideas of this project according to the company was to take into 

consideration the opinions and needs of the customers. Throughout the development 

of the design process, this has been considered through an online questionnaire. 

The first idea of the questionnaire design was more simple and basic than the final 

document that was filled by the potential users. Thanks to meetings with our 

supervisor, we realized it was important to collect the information through the 

questionnaire and to translate it into useful metrics for the product. Finally, the 

questionnaire was developed looking at books and specialized references in this 

area, which allowed us to achieve the goal of collecting customers' needs. 

  

Regarding the target specifications, it was hard to come up with some quantifiable 

metrics. A clear example is that users claimed the importance of the armchair  

looking nice. This is related to the material, shape and colour of the product. In the 

case of colour, there is no quantifiable metric. Therefore, it was not subjective; a 

second survey about the colour was carried out at the same time as the prototype 

test. This facilitated the final choice of the armchair colour. 

  

In the idea generation stage, we carried out two creative methods (brainstorming and 

brain drawing) and a rational method (morphological chart). We believe that the use 

of these methods has been enough to reach a precise solution, but it is true, that 

focus groups could also have been used. 

 

As it is mention in the generation stage, we used the dot voting method. We learnt 

that this method is more effective by using a diverse group of people, so that is why 

for the selection part we asked some design students to help us. We are aware that 

a wider group and even more diverse would have been better due to the 

characteristics of the method. 

 

Looking at the ergonomics part, at first we thought that it would be better to have 

knowledge of how good ergonomics can be achieved before doing the concept 

generation. But according to what we were taught in the meetings with the co-

supervisor we learnt that the ergonomic study should be performed after having a 

proper concept so that it would not get influenced by it at the creative stage. So what 

we did was to develop different designs and once we reached the final one, we went 

through ergonomics research to make the armchair as suitable as possible for a wide 

range of people. 
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One of the most important parts of the project has been the construction of a real 

scale prototype as well as testing it with users. Testing the prototype with users has 

allowed us to adjust the measurements of the armchair in order to fit as many people 

as possible. Due to human diversity, anthropometrics includes a wide range of sizes 

and dimensions, and therefore, it was hard to fit all people in an armchair with a fixed 

backseat and table distance from the back. While testing the prototype, we realized 

that due to these fixed parts the armchair was not suitable for some people 

with extra-large measures. 

  

Regarding the materials, the decision to use ash wood was influenced by sustainable 

environment and the fact that it is easily found in the Scandinavian countries where 

the armchair will be produced.  

The main challenge while doing the assembly was how to place the stick holding the 

table to make it rotate. The mechanism should not be too technical as indicated in 

the initial demands. 

  

Overall the process of the project was successful. The schedule that was established 

was good as a guide to follow because some stages took more time than first 

assumed at the beginning. A clear example of this is the idea generation stage that 

for different reasons took us longer time than initially assumed. Another consuming 

factor was the 3D modelling due to difficulties while using PTC Creo Parametrics and 

KeyShot for the renderings. In the CAD modelling the most difficult part was 

assembling the arm holders to the seat. 

On the other hand, meetings with Jooy were really useful specially to develop the 

prototype and to work with the ergonomics part. 

As a conclusion, following the design process by Ulrich & Eppinger (2012) helped a 

lot in identifying user‟s needs and in general in the total process. 
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APPENDIX 

Appendix 1. Questionnaire and responses 
 
QUESTIONNAIRE COZY AND EGONOMIC WORKPLACE 
 
Target customer: Offices workers and university students  
Age: 20-60 years 
 
Objectives: 
 

- See if the product will work in the market 
- What are the main characteristics that the product should have to be 

used? 
 

   
 
Do you think there is a better solution more comfortable to work with a laptop in an 
armchair? 
 
Please help us to find a better solution for this problem. 
 
The following questions are about a furniture product that could enable a person with 
a laptop or a tablet to work in a cozy workplace with better ergonomics than a plain 
sofa/armchair. 
 
Question 1: Regarding to your age, choose one of these options: 
 

a) 20-30 years 
b) 30-50 years 
c) 50-60 years 
d) > 60 years 
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Question 2: Where would you use this product? 
 

a. Office 
b. University 
c. Library 
d. Other… 

 
 

PLACE ANSWERS 

Office 65 

University 49 

Library 45 

Other 67 
 
 
 
 
 
 
 
 

 
Question 3: What characteristics do you expect from an armchair to work with a 
laptop on it? (e.g. table, shape of the chair, things that the armchair should have…) 
 

MOST COMMON ANSWERS 

Table 

Good position for the laptop 

Plug in 

Speakers 

Comfortable chair 

No need to hold your laptop yoruself 

Extra space for things other than laptop 

Adjustable chair allowing to change positions in the 
chair 

Straight back, lots of ergonomic support 

Comfortable armholders 

Light included in the armchair 

Good ergonomics for the neck and back 

Moveable table 

Extra side table 
 
 
Question 4: Would you like to have an extra mini table on the other side to place the 
beverage? 
 
Yes/No 
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Question 5: How should you sit on it? 
 

a) Leaning back 
b) Totally straight 
c) Lean against the table 
d) Other position 

 

  
 
 
 
 

 
 
 
Question 6: Should the back be big enough to rest your head on it? 

             
Yes/No 
 

 
 
Question 7: Do you think is a good idea to have a place to rest the arms? 

           
 Yes/No 
 

YES;
114

NO;
31N

u
m

b
e

r 
o

f 
an

sw
e

rs

Number of answers

Leaning back 87

Totally straight 38

Lean against the table 13

Other 4
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Number of answers

Foldaway and moveable 102

Moveable but not foldaway 33

Fixed and unmoveable 9

Number of answers

Laptop Size 9

Laptop + notebook size 42

Laptop + notebook + a place to put the pen 70

Laptop + mouse size 23

Laptop + a place to put the pen 1

 
 
Question 8: What would be the perfect size for the table? 
 

a) Laptop size 
b) Laptop + notebook size 
c) Laptop + notebook + a place to put the pen size 
d) Laptop + mouse size 
e) Laptop + a place to put the pen size 

 
 

 

  
 

 
Question 9: How should be the table? 
 

a) Foldaway and moveable 
b) Moveable but not foldaway 
c) Fixed and unmoveable 

 
  
 
 
 
 
 
 
 
 
 
Question 10: Which level of hardness or softness should the armchair have? 

          Ranking 1 to 5 (1-very soft, 5-super hard) 
 



 59 

Number of answers

Very soft 1

Soft 12

Medium 104

Hard 26

Very hard 1

Number of answers

None 6

Little 19

Important 38

Very important 53

Super important 29

 
 
 
Question 11: How important is the outside looking of a chair for you? 

          Ranking 1 to 5 (1-no important, 5-super important) 
 
 

  
 
Question 12: Which of these characteristics are more important for you? (Rank them 
from 1 to 7. 1 it is more important and 7 less important) 
 

a. Easy to clean 
b. Impression of luxury 
c. Quality of textile 
d. Easy to use 
e. Comfort 
f. Compact armchair 
g. Softness of the textile 

 
 

 
 
Question 13: Should the workplace have a small lamp included? 
 
Yes/No 
 

1; 1% 12; 8%

104; 72%

26; 18%
1; 1%

Very soft
Soft
Medium
Hard
Very hard

1. Comfort

2. Quality of textile

3. Easy to use

4. Easy to clean

5. Compact

6. Softness

7. Luxury impression



 60 

Number of answers

60-80€ 30

80-100€ 49

100-130€ 45

>130€ 20

 
 
Question 14: How much should the armchair cost? 
 

a) 60€ - 80€ 
b) 80€ - 100€ 
c) 100€ -130€ 
d) >130€ 

 

  
 
 

 

 

 
 

YES; 128

NO; 17

N
u

m
b

e
r 

o
f 

an
sw

e
rs
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Appendix 2. Form used in the user test 
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Appendix 3. Results of the prototype- test with users 
 

 
 

 

Trial 

person

Age Nationality Sex
Stature 

(mm)

Weight 

(kg)

Angle of 

the table 

(ºc)

Height of 

the seat 

(mm)

Colour

1 23 Mexican M 1750 70 5,5 443 Grey

2 29 Swedish M 1895 98 6,6 443 Grey or light blue

3 22 Swedish M 1830 75 8,7 443 Black or dark grey

4 25 Swedish F 1670 130 6,8 443 Dark blue

5 28 Swedish M 1780 75 10,2 443 Green

6 33 Swedish M 1660 68 6,8 443 Black 
7 27 Swedish F 1660 66 6,8 443 Neutral or black

8 23 Swedish F 1740 65 6,2 443 Camel

9 22 Spanish M 1770 64 5,6 443 Dark brown

10 21 Spanish M 1750 75 5,8 443 Burgundy

11 24 Swedish F 1790 75 7,4 443 Burgundy

12 21 Russian F 1680 65 7,2 443 Black or dark blue

13 25 Swedish M 1930 75 7 443 Brown

14 22 Spanish M 1810 90 7,6 443 Black

15 21 Swedish M 1820 74 7,6 443 Red or brown

16 20 Swedish F 1580 52 6,2 412 Light camel

17 25 Swedish F 1680 59 6 443 Light grey

Average 1753 75 6,9 441

Back inclination Arm holders position Comments

Comfortable Good  - 

A little bit straighter, but 

it's comfortable
A bit higher

The table should be further and should 

hava a place to leave the beverage

Comfortable Good
 - 

A bit straighter Good The table should be further

Really good Perfect The table should be further

Comfortable Good  - 

Comfortable Good  - 

Comfortable, maybe a 

bit straighter
Good A place to leave the beverage 

Comfortable

Should have a small bump on 

the arm holder to rest the arm  - 

Perfect A bit higher  - 

Straighter A bit higher

The table should have a small bump to 

keep things safe

Comfortable Good  - 

Straighter A bit higher  - 

Comfortable A bit higher The table should be further

Comfortable Good A place to leave the beverage

Perfect Good  - 

Perfect Good  - 
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Appendix 4. Strength calculations 
 
Strength calculations were performed in the armchair in order to make sure that the 
structure resists to user‟s weight. To make these verifications, the program PTC Creo 
Simulate has been used. Different forces have been applied, in the axis „z‟ 1500N 
and in the axis „y‟ 1000N. As it can be seen in the pictures below the armchair 
presents high tension in the union between the legs and the structure. 
As a conclusion and after performing different tests, the armchair is resistant for 
different weights and it can be used by different users. 
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Appendix 5. Drawings 
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