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Preface 
 
The Master of Science’s thesis completes the studies at the Master of Science 
program Ergonomic design and production at Luleå University of technology. 
This thesis work has consisted of an investigation of public washrooms to find a 
visiting frequency of a “high traffic washroom” and with the investigation as a 
base proper size and design criteria for new series dispensers has been defined. 
The purpose of this document is to illustrate our work process; discussions made 
and show what result we have achieved.   
 
We would like to thank everyone who has helped us and supported us throughout 
this thesis work; Those who answered our surveys, provide us with information, 
assisted us in the prototype building and helped us navigate through different 
situations. There are so many we want to thank we cannot list them all. Many of 
you are cited throughout this report. Most of all we want to thank our coaches, 
Björn Larsson and Robert Kling at SCA and Tobias Larsson at Luleå University 
of Technology and helping staff at SCA.   
 
 
Gothenburg 2005 
 
Karolina Andersson and Johanna Sahlstedt  
 



 

 

Executive summary 
In 1929 SCA (Svenska Cellulosa Aktiebolaget) was formed and today SCA is a 
global company that produces and sells absorbent hygiene products, packaging 
solutions and publication papers. The company’s products can be found in most 
households such as; Toilet paper and kitchen towels, napkins and handkerchiefs, 
baby diapers, panty liners and incontinence care products. SCA has about 50,000 
employees in some 50 countries.  
 
At the beginning of June 2005 two students, Karolina Andersson and Johanna 
Sahlstedt, began their thesis work at SCA in Mölndal. The path began with the 
mission to investigate public washrooms to find a visiting frequency for a “high 
traffic washroom” and based on the investigation define proper size and design 
criteria for a new series dispensers.  
 
After an extensive information-gathering phase all of the information that was 
found was gathered to get a straight description of the products function. The key 
was to describe needs and functions without specifying them too much to avoid 
narrowing the product at that point of the thesis work. The next step along the 
path was to generate different concepts for evaluation. The concepts advantage 
and disadvantages were discussed. During concept selection the concept that best 
satisfied the needs, product specifications and Tork brand values was chosen; HT 
single. 
 
The HT single series is a well-designed and reliable dispenser series. For decades, 
Tork has pioneered the development of dispensers. Today’s range reduces over-
consumption, ensures hygiene, prevents theft and adds to interior design. The 
basic work of today’s brand Tork is illustrated in the HT single series. The HT 
single series is designed for high traffic washrooms and will easily cover for 1000 
visitor per shift (eight hours). The HT single series consists of: toilet paper 
dispenser, soap dispenser, hand towel dispenser and waste bin. 
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1 Introduction 
This report comprise product design and development thesis work of two students 
at Master of Science in Ergonomic Design and Production at Luleå University of 
Technology at SCA in Mölndal. 
 
 
1.1 Master of Science in Ergonomic Design and Production 
The Master of Science program Ergonomic Design and Production at Luleå 
University of Technology is an education that is based on a combination between 
Mechanical engineering and Work science. The education focuses on the relation 
between technology, human being and organization. It also provides with 
knowledge of the latest, most modern methods and engineering tools within the 
area of product design, development, production and how to apply those methods 
and tools in a chosen direction. The program offers three different alignments, 
Industrial design, Production and Man-machine interaction. 
 
The education is for five and a half years and includes ten months of practical 
training with industrial employment and thesis work.  
 

1.1.1 Thesis work 
The thesis work, which completes the Master of Science studies, comprises 20 
Swedish credits. It aims to give the students possibility to apply and enter deeply 
into earlier acquired knowledge within the program and the subject of emphasis. 
The thesis work is run independently in cooperation with current research and/or 
development efforts at universities, companies and governmental or communal 
instances. The academic approach is of high importance and the level 
requirements infuse and affect the thesis work and result to become theoretic and 
scientific to its nature. 
 
Placement 
 
This thesis work is accomplished at SCA in Mölndal at the department of Hygiene 
Products- Away From Home Tissue with Björn Larsson and Robert Kling as 
coaches. Tobias Larsson has been chosen as the examiner and coach at Luleå 
University of Technology.  
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1.2 SCA 
In 1929 SCA (Svenska Cellulosa 
Aktiebolaget) was formed by Ivar Kreuger 
and today SCA is a global company that 
produces and sells absorbent hygiene 
products, packaging solutions and 
publication papers. SCA has about 50,000 
employees in some 50 countries and is 
represented in all continents in the world. 
The SCA headquarter is placed in 
Stockholm.  
 
 
The company’s products are found in most homes such as: toilet paper and 
kitchen towels, napkins and handkerchiefs, baby diapers, panty liners and 
incontinence care products. The customer of SCA also includes larger 
international retailers as well as institutions, industries, hotels, restaurants and 
catering operations. 
 
The mission, vision and core values at SCA were established during 2003. These 
are important tools to create a company in which employees are united by 
common goals and in a shared ambition. The Mission of SCA is to provide 
essential products that improve the quality of everyday life and the vision is to be 
recognized as the leading provider of value for customers, shareholders and 
employees in its field. The core values are respect, excellence and responsibility. 
 
 

1.2.1 Hygiene Products 
The hygiene products area of SCA, situated in Gothenburg, is split into three 
divisions: Consumer Products, Incontinence Products and Away From Home 
Tissue. The products are sold to consumers through retail sales outlets and to 
distributors within different market segments: industries, hotels, restaurants, food 
service, institutions and healthcare service providers.  
 

Figure 1:1 
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Away From Home 
 
The Away From Home market consists of four principal product areas: toilet 
tissue, hand wiping products, napkins and wipers for industrial use, food service 
and office cleaning. There are also various types of hygienic dispensing systems 
and services. One brand for a complete system of Away From Home Tissue is 
Tork, which have products for personal hygiene, wiping, applications in industry, 
table napkins and specific health care products.  
 

• Tork 
The trademark Tork (from the 
Swedish verb “torka” meaning “to 
wipe”) was first used for A-Tork 
industrial wipers in 1968. M-Tork 
followed with center-feed rolls for 
hand wiping in 1970. Thereafter the 
name Tork was applied to an 
increasing number of tissue 
products. The Tork logo [Figure 1:2] 
was introduced in 1987, the blue color being the Mölnlycke Tissue 
corporate color (Mölnlycke AB was acquired 1975). 
 
For decades, Tork has pioneered the development of reliable, well-
designed and hygienic dispensers, which fulfill lots of different needs as 
preventing theft, ensuring hygiene, reducing over-consumption, facilitating 
use and complementing interior design.  
Dispensers, tissues and soaps are all designed to optimize consumption 
and avoid unnecessary waste, and the dispensers allow fast access and 
quick refilling to help create a washroom system that pleases everyone - a 
hygienic washroom system that delivers quality at a lower cost. The 
washroom products include high quality paper towels and tissues, gentle 
liquid soaps and air fresheners, all delivered in well-designed dispensers 
and supporting products.  
 
SCA – Away From Home Tissue now think it is time to investigate if there 
is a need for larger dispensers at public washrooms, to reduce the refilling 
process of the dispensers, which in its turn can reduce costs for the 
customer.  

Figure 1:2 
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1.3 Thesis workers 
The thesis workers Karolina Andersson and Johanna Sahlstedt have booth chosen 
the alignment Industrial Design and have enter deeply to product design and 
development. Both have different background in life such as different work and 
school experience which all contributed to the thesis work.  
 

1.3.1 Karolina Andersson  
Karolina is 25 years old and comes 
originally from Borås. After upper 
secondary school she worked at Ericsson 
for a year as machine operator. After that 
year she started her studies at Luleå 
University of Technology for five and a half 
years. The practical training she could 
include from her year at Ericsson so she 
took sabbatical year to work in Bergen, 
Norway.  
 

1.3.2 Johanna Sahlstedt  
Johanna is 24 years old and comes 
originally from Sandviken. After upper 
secondary school she went for a year to 
Switzerland and worked as an Au Pair and 
studied German. After that year she started 
her studies at Luleå University of 
Technology for five and a half years. The 
practical training she implement at SKF in 
Gothenburg as a machine operator. 
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2 Product Design and Development 
 
 
2.1 Assignment and aim 
The assignment and aim of this thesis work is to investigate public washrooms 
and find a definition for high traffic washrooms. With the investigation as a base 
define a proper size and key dispenser design criteria for a new series dispensers.  
 
 
2.2 Mission statement 
In defining the scope of the development effort SCA specifies a particular market 
opportunity and laid out the broad constrains and objectives for the thesis work 
[Appendix A]. This information is frequently formalized as the mission 
statement: 
 
 
Product Description ▫Product design and development of 

dispensers for high traffic 
washrooms. 

 
Key Business Goals ▫Study refilling of dispensers in 

public washrooms 
▫ Define key dispenser criteria and 
design 
▫Design a new series of high traffic 
washrooms dispensers  

 
Primary Market    ▫High traffic washrooms 
 
Secondary Markets    ▫Event visited washrooms  
 
Assumptions ▫Adjust the size to the visiting 

frequency     
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Stakeholders     ▫End customer 
▫Users 
▫Cleaners 
▫Distributors 
▫Production 
 

 
2.3 Methods 
The method chosen for this thesis work is the product development process 
described by Karl T. Ulrich and Steven D. Eppinger in “Product Design and 
Development”. The process has been followed more or less and was chosen since 
it is has shown good applicability in earlier, by the writers, performed projects.  
 
 
In general, the steps will include the following: 
 
Design space exploration 
This is an information-gathering phase to get enough background information to 
be able to design a product that is relevant and innovative. It consists of different 
sub-phases and in this thesis work the sub-phases are: Benchmarking, 
Needfinding and Brainstorming. These three sub-phases will then be combined 
and analyzed.  
 
Roadmap 
The purpose of the Roadmap is to evaluate all the gathered information that was 
found during the Design space exploration to get a straight description of the 
products function. It is important that the Roadmap phase is carefully done to 
avoid having to go back in the process to earlier steps. The key is to describe 
needs and functions without specifying them too much to avoid narrowing the 
product at this point of the project.  
 
Concept and detail design 
The Concept and detail design is divided into two sub-phases Concept design and 
Detail design 
 
The Concept design part is divided into three phases: Concept generation, 
Concept evaluation and Concept selection. 
Concept generation is a divergent phase where a lot of ideas are generated for 
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w.23 w.24 w.25 w.26 w.27 w.28 w.29 w.30 w.31 w.32 w.33 w.34 w.35 w.36 w.37 w.38 w.39 w.40 w.41 w.42 w.43 w.44 w.45
Thesis work start
Design space exploration
Needfinding
Benchmarking
Brainstorming
Roadmap
Concept and detail design
Concept design
Detail design
Manufacturing
Presentation
Product launch
Report writing
Finish the thesis work

evaluation. In the Concept evaluation phase the range of concept is narrowed 
down and the concepts advantage and disadvantage from Concept generation is 
discussed. Concept selection is the phase where you pick the concept that best 
satisfy needs and product specification.  
 
In Detail design the concept that is chosen in Concept selection is developed 
further to a finished concept with mock-ups and CAD-models as support for 
example.  
 
Manufacturing 
Manufacturing is the phase where you turn your concept into a product in this 
case a prototype and choice of materials and colors. The Manufacturing phase is 
divided into two sub-phases: Material and color and Prototype. 
 
 
2.4 Result 
The result of this thesis work will be presented as a written report, sketches, CAD-
models, prototypes and an oral presentation will also take place at both SCA and 
Luleå University of Technology after finished thesis work.  
 
 
2.5 Thesis work plan 
The thesis work started the 9 of June 2005 and ended at the 11 of November. The 
time plan included different steps [Figure 2:1] that were worked through; Thesis 
work start, the Design space exploration with Benchmarking, Needfinding and 
Brainstorming, Roadmap, Concept and detail design with Concept design and 
Detail design, Manufacturing with Material and color and Prototype, Presentation, 
Product launch and Report writing. 
 
 
 
 
 
 
 
Figure 2:1 
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3 Design space exploration 
During this phase certain terms for different products, both from SCA and other 
competitors are used. To get a picture of the terms for the different products see 
Appendix B. 
 
 
3.1 Benchmarking 

 

3.1.1 Questionnaire 
To get a better picture of what the customer (purchasers and responsible) think of 
today’s dispensers interviews were made. Questions concerning the choice of 
dispensers, the design of the dispensers etc. were asked. Interviews were also 
conducted with employees and questions like how often they change the material 
in the dispensers and how often they clean the washrooms were asked.    
 
Customer 
 
The questionnaires [Appendix C] were asked to five different customers. In 
Sweden: IKEA, Landvetter airport, Scandinavium and Ullevi and in England: 
Heathrow airport. Thoughts from one customer at Frankfurt airport, Germany, 
who A. Ranbro, E. Häggman and E. Widehäll interviewed, are also taken into 
consideration. 
 
All of the places mentioned above had SCA’s products except Heathrow, which 
had Cannon Hygiene’s products. At all the places it is co-operation between the 
manufacturer/supplier and their customers. The customers buy all of the material 
(toilet paper, soap etc.) from the manufacturer/supplier as the dispensers. 
Therefore most of the respondent thought that the design of the dispensers is not 
as important as the final price of all the products together. 
 
“A match between the material and the dispensers as well as homogeneous of the 
dispensers design would be an advantage.” 
  
Four of the respondents were interested to have dispensers that would reduce the 
frequency of changing the contents of the dispensers.  
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Employees 
 
The questionnaires [Appendix D] were asked to eight employees that clean 
washrooms. Among these, seven worked with SCA’s products and one with 
Cannon Hygiene’s products. Thoughts from one cleaner that A. Ranbro, E. 
Häggman and E. Widehäll interviewed at Frankfurt airport, Germany, was also 
taken into consideration. In Frankfurt they use certain products from SCA.  
 
All of the cleaners think that it is easy to change the toilet paper and the soap. 
Seven cleaners change the toilet paper before it is empty; The leftovers are thrown 
away or put in smaller washrooms. All of the cleaners change the soap when there 
is a small amount left; The leftovers are thrown away or poured up in the new 
refill. In all the places, except Heathrow, waste bins were in use. All the cleaners 
have the problem with full waste bins and that much of the waste are on the floor. 
The cleaners in Sweden explained problems with having a plastic bag in the waste 
bin; it gets static and the waste stays on the top of the waste bin. 
 

3.1.2 Investigation 
Investigations have been performed in Sweden, 
England and Germany at airports, department 
stores, museums and cinemas to get more 
knowledge of public washrooms. The number of 
washrooms that have been studied differ between 
the countries as well as the number of female and 
male toilets. Both small and large public 
washrooms, with different interior, have been 
studied and the products have been both from 
SCA and competitors.  
 
The investigations consist of studies of the 
dispensers and time studies of visitors’ frequency 
at the washrooms. 
 
An extract of pictures from the investigation is 
showed in Figure 3:1 - Figure 3:11. Figure 3:1 
shows a toilet paper “dispenser” found in Sierra 
Lione, Figure 3:2 shows a washroom at IKEA, 

Figure 3:1 

Figure 3:2 

Figure 3:3 
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Sweden, Figure 3:3 shows a washroom at 
Frankfurt airport, Germany, Figure 3:4 shows a 
washroom at Landvetter airport, Sweden, Figure 
3:5 shows a washroom at Debenham department 
store, England, Figure 3:6 shows a washroom at 
Heathrow airport, England, Figure 3:7 shows 
changing moment of the textile roll in a textile 
roll dispenser at Heathrow airport, England, 
Figure 3:8 shows a washroom at Piccadilly tube, 
England, Figure 3:9 shows a toilet paper 
dispenser found at Stansted airport, England and 
Figure 3:10 shows a toilet paper dispenser found 
at Piccadilly tube, England, Figure 3:11 shows a 
washroom at Scandinavium, Sweden. 
 
Dispensers in public washrooms 
 
The investigation has been done at 31   
washrooms, 14 in Sweden, and 11 England and 6 
in Germany. 64 percent of the investigation made 
on female washrooms and 36 percent on male 
washrooms. Further information about the 
calculation can be seen in Appendix E.  
 
The investigation shows that there is an average 
of 4-12 cubicles per washroom between the 
countries. Almost every washroom investigated 
in Sweden has a low number of cubicles. There is 
a big difference between the countries when 
looking at dispensers inside the cubicles 
investigated. More then half of the cubicles in 
Sweden have dispensers and washbasin 
comparing with the washroom investigated in 
England and Germany, which had none. All of 
the female cubicles investigated have sanitary 
waste bins. Concerning the numbers of dispensers 
in the common area of the washrooms, outside 
the cubicles, varies between the countries with an 

Figure 3:4 

Figure 3:5 

Figure 3:6 

Figure 3:8 

Figure 3:7 
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average between 4-7 for soap dispensers, 2-7 for 
hand dry dispensers and 2 for waste bins.  
 
Time study 
 
32 time studies were made at different public 
washrooms to get an average of the female and 
male visiting frequency [Appendix F]. 56 percent 
of the time studies were made at female 
washrooms and 44 percent at male washrooms. 
The studies shows that Sweden has most likely 
the lowest number of visitors, comparing with the 
two other countries, with an approximately 
average of 620 female and 415 male visitors per 
shift (eight hours). England had an approximately 
average of 1280 female and 1020 male and 
Germany the highest number with approximately 
1545 female and 1760 male visitors per shift. 
From the investigation two diagrams [Diagram 
3:1 and 3:2] was compiled too get an overview of 
the visitor frequency per shift in washrooms and 
in cubicles. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3:9 

Figure 3:10 

Diagram 3:1 

Figure 3:11 
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3.1.3 Competitors 
To get a picture of what is being offered 
on the world market today a 
benchmarking was made of SCA’s 
competitors in the area Hygiene Products 
- Away From Home Tissue. The two 
largest competitors are Georgia Pacific 
and Kimberly-Clark; The market share 
can be seen in Figure 3:12. The largest 
competitor in Sweden is Metsä Tissue and 
a common sight in England was Cannon 
Hygiene. Information regarding the 
competitors and their dispensers is taken 
from the companies web sites, which are 
primarily made from a marketing 
perspective.  

 

Figure 3:12 

Diagram 3:2 
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Cannon Hygiene Corporation 
 
Cannon Hygiene operates in UK, offering a range of services to an extensive 
client base in both the public and private sector. The company is currently 
expanding and is seeking to appoint staff in key areas. Two examples of their 
product series is shown below, Figure 3:13 Toilet paper dispensers, Figure 3:14 
Soap dispensers and Figure 3:15 Hand towel dispensers. 

 
 
 
 
 
 
 
 
 
 
 
 

Georgia Pacific Corporation 
 
Georgia Pacific has grown through expansion and acquisitions to become one of 
the world’s leading manufactures and marketers of tissue, packaging, paper, 
building products and related chemicals. An example of their product series is 
shown below, Figure 3:16 Toilet paper dispenser, Figure 3:17 Soap dispenser and 
Figure 3:18 Hand towel dispenser. 

 
 
 
 
 
 
 
 
 
 

 

Figure 3:13 Figure 3:14 Figure 3:15 

Figure 3:17 Figure 3:18 Figure 3:16 
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Kimberly-Clark Corporation 
 
The North American based company Kimberly-Clark is a leading global health 
and hygiene company with operations in 38 countries and product sales in more 
than 150. Kimberly-Clark is home to some of the world’s most trusted and 
recognized brands including Kleenex, Scott, Huggies, Pull-Ups, Kotex and 
Depend. In its quest to create the best for consumers, Kimberly-Clark has 
consistently been a leader in bringing innovative products to the marketplace. An 
example of their product series is shown below, Figure 3:19 Toilet paper 
dispenser, Figure 3:20 Soap dispenser and Figure 3:21 Hand towel dispenser.  

 
 
 
 
 
 
 
 
 
 

Metsä Tissue Corporation 
 
Metsä Tissue is a European consumer goods company engaged in the 
development, manufacture and marketing of tissue paper products and cooking 
papers for both households and industrial, institutional and commercial 
consumers. The company’s main market is Europe. Katrin and Saga are tissue 
paper products designed for large-scale consumers for use in office & public 
administration, service, industrial and healthcare. An example of their product 
series is shown below, Figure 3:22 Toilet paper dispenser, Figure 3:23 Soap 
dispenser and Figure 3:24 Hand towel dispenser. 

                  
 

Figure 3:20 Figure 3:19 Figure 3:21 

Figure 3:22 Figure 3:23 Figure 3:24 
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3.1.4 Conclusions of Benchmarking  
In England it is more common with hand dryer and textile roll system compared 
to Sweden where hand towels are more common. Hand dryer and textile roll 
system do not generate waste like hand towels and this is probably one reason 
why it is not so common with waste bins in England. Although this is not the 
main reason according to Barrie Torbett at Heathrow airport, England, who thinks 
the main reason, is today’s threat from terrorism. Barrie Torbett was not interested 
of using hand towels if there is not a well-worked system for taking care of the 
waste the hand towels generates. 
 
In England the investigation show that foam soap is more common than liquid 
soap. According to Barrie Torbett foam soap give the user a feeling of more soap, 
probably because of its bigger volume, comparing with liquid soap. Because of 
this he believe the soap consumptions is less when using foam soap. This can be 
questioned because Barrie Torbett could not refer to any statistical studies.  
According to Dirk Buschhüter, at Frankfurt’s airport in Germany, they will also 
start to introduce foam soap, but of other reasons which is cleaning reasons.  
 
In England and Germany it appears to be more common to have toilet paper 
dispenser system where you let the toilet paper rolls finish [Figure 3:9]. Often 
they have more than one roll in the dispenser unlike Sweden were it appears to be 
more common to use one roll.  The problem with one roll is that it is often 
changed before it is finished and this can be uneconomical if it is not been taken 
cared of.  
 
In England, Kimberly-Clark and Cannon Hygiene seem to have a larger presence 
whereas SCA and Metsä Tissue which dominate the Swedish market. At Frankfurt 
airport in Germany SCA’s hand towel dispensers are in use and they have 
conventional roll dispensers from another competitor to SCA. The conventional 
rolls were just in use for economical reasons. This can be questioned when the 
change frequency would decrease drastically if Frankfurt airport change from 
conventional rolls (they have approximately three rolls in each cubicle) to one 
jumbo roll. One jumbo roll is approximately 15 times bigger then a conventional 
roll and this would reduce the change frequency with approximately five times, 
calculated on the highest visiting frequency at Frankfurt airport (1920 visitors 
shift). According to the cleaners they needed to change the toilet paper to often. It 
is remarkable that the conventional rolls can be that much more economic to use 
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comparing to jumbo rolls, since they probably can compensate the costs for 
personnel!? 
 
 
3.2 Needfinding 
 

3.2.1 Questionnaire 
To get a better picture of what the users thinks of public washrooms interviews 
were made. Questions concerning the public opinion regarding public washrooms, 
the dispenser function and appearance were asked. 
 
Users 
 
The questionnaires [Appendix G] were handed out to 42 persons, 64 percent 
females and 36 percent males, in the age from 13 and upward. 71 percent of those 
asked did not think the washrooms looked inviting and 57 percent had a bad 
feeling about public washrooms. 52 percent of those asked thought that the design 
of the interior had importance. A common opinion regarding the public 
washrooms was; the often full waste bin and waste on the floor make the public 
washrooms less inviting.  
50 percent of those asked thought it was problems with throwing waste away 
because the waste bin was full.  
 
52 percent thinks it is difficult to get paper from the hand towel dispenser, because 
it is: empty, it is too much hand towels in the dispenser or that it is hard to get the 
right amount of paper among other things.  
One thought concerning hand dry dispensers was: 
- An advanced dispenser does not get a better impression; A neat and tiny can in 
many cases make a better impression. Why make things difficult?   
 
10 percent would like to have a touch free soap dispenser, because the dispenser is 
less inviting and sticky among other things. 10 percent liked the foam soap and 
one thought was that the foam soap gives a fresher impression. 
 
67 percent thought it was a problem getting toilet paper from the toilet paper 
dispenser because it was empty, had an inconvenient placement etc. The most 
common thought, 46 percent, of those having problems getting toilet paper was; 
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When the toilet paper end has “disappeared” in the dispenser it is difficult to find 
it. This is not a problem when you use conventional rolls, just the jumbo rolls. 
 
An extract of commentary from the questionnaire for users can be seen in 
Appendix H. 
 

3.2.2 Study – Toilet paper dispenser 
A study made in Germany and UK in week 21, 2005, for SCA Hygiene Products  
– Away From Home Tissue, on a toilet paper dispenser, was compared with the 
result of the investigations made in this thesis work to see if the result agreed.  
 
The study agreed a lot with the result from this thesis work’s investigations. This 
investigation showed that the most important is that the dispenser should just 
work and be functional. In general there is a lack of innovation especially if you 
compare with the development in the towel dispenser segment. The dispenser 
ought to be hygienic and smoothly shaped casings without any sharp edges or 
deep chinks are required to make the cleaning easier and faster. Often the 
purchasers want to use ordinary (mini or jumbo) rolls in order to be in the position 
to choose from the numerous suppliers and choose the one with best cost-value 
ratio. It is important that the function is simple. It should be clear how to dispense 
and refill without needing any instruction or signs. To read more detailed about 
this study see Appendix I. 
 
 
3.3 Brainstorming 
During the Design space exploration phase two brainstorming sessions were held. 
The main point with these two brainstorming sessions was to come up with both 
good and crazy ideas in the beginning of the thesis work before getting restrictions 
of the creativity. In this early stage it was not important to focus on proportions or 
details, more finding a first expression. The two brainstorming sessions had five 
categories; toilet paper dispenser, soap dispenser, hand dry dispenser, waste bin 
and a dispenser series.  
 

3.3.1 Ideas   
On the next page an extract of ideas are exposed that were generated during the 
Design space exploration phase:  
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4 Roadmap 
During this phase the terms for different products, both from SCA and other 
competitors, are again used. To get a refresher of the terms for the different 
products see Appendix B. 
 
 
4.1 Non-outspoken demands 
During the information-gathering phase, Design space exploration [Chapter 3], 
basic thoughts and demands from customers (purchasers and responsible), 
employees and users were taken into consideration. The dispensers ought to: 
 

• Be uncomplicated –  
The dispenser should not be complicated to use, anybody shall know how 

 to change material.  
 
• Be easy to clean –  

The dispenser ought to be without any sharp edges or deep chinks to make 
the cleaning easier and faster. The dispensers shall also give a fresh 
impression.  

 
• Have an inviting design –  

Use material and colors that hide dirt and gives an inviting look. 
Dispensers of stainless steel are one example that often gives a less 
inviting look because the dispenser shows the dirt much easier than for 
example plastic. This was a common thought from employers and users 
and that is remarkable when the customer seems to choose the stainless 
steel dispensers for an exclusive look, why?  

 
• Be reliable –  

The dispenser ought to be robust and durable. 
The Swedish customer investigated as well as the study made in Germany 
and UK in week 21, 2005, for SCA – Away From Home Tissue mentioned 
the importance of the lock on the dispensers because of the risk of theft. 
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• Be economical – 
In Sweden it occurred that one jumbo roll per cubicles is common and the 
leftovers that are generated are sometimes thrown away. Customers in 
England and Germany prefer a system were you use all paper. Landvetter 
airport, Sweden, have 4 million visitors each year compared to Heathrow 
airport, England, which have 64 millions each year and Frankfurt airport, 
Germany which have 50 million visitors each year. In these numbers the 
daily visitors, those who for example pick up or leave passengers and staff, 
are not included. At Frankfurt airport they calculate two visitors on each 
passenger, according to Dirk Buschhüter, in other words 150 million 
passengers and visitors each year. The big difference in visitor frequency 
also leads to a big difference between Sweden and the other two countries 
in visiting frequency on the washroom, also if you calculate on how much 
waste is generated. For the customers investigated in England and 
Germany this would be a lot of money and waste to change from their 
system today to one jumbo roll that you need to change before it is empty, 
without run the risk of running out of paper. 
 
The investigations show that many customers are interested of co-
operation with the supplier; they want everything to come from the same 
place, material and dispensers, to get a better price and match of the 
material and the dispensers as well as homogeneous design among other 
things. SCA ought to adjust their range of product to satisfy proposed 
customers/supplier and keep their present customers/supplier. 

 
 
4.2 High traffic washrooms 
Five days after homecoming from the research in England, terrorist attacks against 
the public transportation in London happened. That illustrated Barrie Torbett’s 
fear of terrorism on public places.  
 
Diagram 3:1 and 3:2 was compared and calculations were made too get a 
definition of the visiting frequency for a high traffic washroom. From diagram 3:1 
at least 1000 visitor per shift (eight hours) and washroom was chosen as a high 
traffic washroom and an average of 1500 visitors per washroom and shift was 
calculated as guideline. To just compare visitor frequency on the washroom is not 
enough; For example at Piccadilly tube they had 24 cubicles and a lot of space, 
which is not so common of the investigated washrooms. Additional the diagram 
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3:2 was compared and at least 100 visitors on one cubicle per shift were chosen to 
be a high traffic washroom. An average was calculated to 150 visitors per cubicle 
and shift as a guideline. To get a better overview of the visitor frequency of high 
traffic washrooms two diagrams was compiled [Diagram 4:1 and Diagram 4:2].  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
The places that fulfilled the values to be a high traffic washroom were: 
Filmstaden, Sweden, Stansted airport and Heathrow airport, England and 
Frankfurt airport, Germany.  
Investigation of high traffic washrooms and washrooms close to high traffic 
washrooms was compared and an average of cubicles was decided to 10-15 
cubicles per washroom. To have a base to stand on a washroom with definite 
number of cubicles and washbasins has been decided as landmark. These numbers 
have been chosen on the basis of the calculations on the studies of dispensers in 
public washrooms made in Design space exploration [Chapter 3] with [Appendix 
E] as guideline. The washroom has 12 cubicles and 7 washbasins, an example of a 
washroom appearance is showed in Figure 4:1.  

 

 

 
 

Diagram 4:1 Diagram 4:2 

Figure 4:1 
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4.2.1 Delimitation 
Further calculation and investigation of the dispensers were made to get a better 
picture of for how long the dispensers material is covering for example; Which of 
today’s dispensers need to be changed often etc. Delimitations for toilet paper 
dispenser, soap dispenser, hand towel dispenser and waste bin were discussed: 
 
Toilet paper dispenser 
 
The toilet paper dispenser ought to hold paper that will last for one shift (eight 
hours) with a frequency of approximately 150 visitors per cubicle and shift. The 
visitors will use approximately 200-meter paper according to Consumption 
calculation from 25th of August at SCA (2004) where an average of 1.38 
meters/person was calculated. One mini jumbo roll has approximately 170-meter 
paper dependence of the paper quality and one jumbo roll has approximately 360-
meter paper dependence of paper quality; Which means that two mini jumbo rolls 
or one jumbo roll would easily cover for one shift. A system with two mini jumbo 
rolls could be designed to let one roll finish at the time. 
 
Soap dispenser 
 
The examination indicates that the soap dispensers size does not have a good 
reason to be changed since it easily cover for much more than one shift. The soap 
refill S1 Liquid system from SCA contains 1 Liter and holds at Landvetter airport 
for over a month and 1 Liter foam soap from a competitor (Cannon Hygiene) used 
at Heathrow last for over a week. 
 
Hand dry dispenser 
 
The hand dry dispenser ought to hold paper that will last for one shift with a 
frequency of approximately 1500 visitors per shift. According to Consumption 
calculation from 25th of August at SCA (2004) an average of 2.36 towels/visit of 
Premium extra soft were calculated. With a visitor frequency of 1500 per shift 
approximately 3500 hand towels would be needed and one dispenser of H2 
Interfold system contains of approximately 250 towels; Which means that 
approximately 14 dispenser would cover for one shift. This is untenable so 
calculations were made on Tork refill ZigZag fold, advanced [25x23; 15x200] 
with an appreciated value (recommended of SCA personnel) that an average of 3 
towels/visit is used. With a visitor frequency of 1500 per shift approximately 4500 
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hand towels would be needed and one dispenser of H3 System contains of 
approximately 500 towels; Which means that approximately 9 dispensers would 
cover for one shift.  
 
Further calculations were made of Tork refill ZigZag fold advanced. 3000 hand 
towels would satisfy the lowest visiting frequency for a high traffic washroom, 
which are 1000 per shift. A system with four dispensers where each dispenser is 
approximately 600mm high or a system with three dispensers each approximately 
800mm high would be an appropriate solution. An option is to have an extra 
alternative, a hand dryer for example to satisfy the visiting frequency of 1500 
visitors per spell. Also to decrease the waste of paper and an alternative if the 
paper is finished.  
 
Waste bin 
 
With consideration to the technique of taking care of waste today the drawn 
conclusion is to increase the size of the waste bin or minimize the waste. Increase 
the size of the biggest waste bin SCA manufactures can be a problem out of an 
ergonomic point of view for the cleaners. Minimize the waste can be done in 
different ways for example make a compress or have a central vacuum cleaner or 
install a hand dryer. Developing the function and change the shape so it fit in to 
the other dispensers is a desire from the customers that easily can be fulfilled.  
 

4.2.2 Conclusions of High traffic washrooms 
The gathered information shows that the Swedish market probable is most highly 
satisfied what concerns the size of dispensers. SCA’s product range of today 
satisfies low and medium traffic washrooms. With larger dispensers and a wider 
range of products SCA would potentially gain more in continental European 
market and in UK. To satisfy these markets some controversial ideas have been 
generated during the Design space exploration phase for example; produce a hand 
dryer and use foam soap.  
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5 Concept and detail design 
From the Roadmap conclusions were made that the dispensers should at least 
cover the lowest frequency of a high traffic washroom, which is 1000 visitors per 
washroom and 100 visitors per cubicle. The goal is although to have a capacity for 
approximately 1500 visitors per washroom and 150 visitors per cubicle and shift 
(eight hours). 
 
Before starting concept design, information concerning the elements of Tork 
brand was also conducted.  
 
Elements of Tork brand 
Tork is European with Scandinavian 
roots and the culture and fundamental 
values include informality, 
friendliness, a willingness to take 
initiatives and responsibility, hygiene 
and cleanliness, respect and care. The 
Scandinavian influence can also be 
seen in design that harmonizes form 
and function with clean lines, pleasing 
colors and high practicality. The Tork 
brand positioning is: Close to customer, and is visualized in Figure 5:1.  
 
The Tork brand essence and the word that covers this close-to-customer behavior 
is: Attentive, which includes; being proactive, paying attention to customer, listen 
carefully to their needs, actively respond to their needs and always being 
considerate towards them.  
 
 
5.1 Concept design 
 

5.1.1 Concept generation 
This phase started out with a brainstorming that was based on conclusions and 
discussions from earlier phases with the Roadmap as a guideline. The elements of 
Tork brand were also taken into consideration. The ideas that now were generated 
were selected for a first presentation or rather a discussion about which direction 

Figure 5:1 
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to take. A selection of ideas is presented in Appendix J. From the 
presentation/discussion two ideas were chosen see Appendix K. 
 
From the two ideas two concepts were generated; HT single and HT combine. 
One additional concept was generated from cooperation with E. Widehäll: HT 
exclusive. 
 
HT single 
 
 
 
 
 
 
 
 
 
 
 
 
The HT single series reminds of the Tork 2000 series and the coming series S 13, 
with similar idiom. The series has a strict shape with some rounder forms, which 
gives the dispensers a friendly look. The rounder forms make the dispensers easy 
to clean and suitable in high traffic washrooms. Differential for the HT single 
series is the “Tork wave” that indicates the opening of the dispenser and the semi 
transparent plastic that eliminates the need for a window with the exception of the 
waste bin that do not have a indicated “Tork wave” and will not be semi 
transparent but still have the same tint. Figure 5:2 shows an example of this series. 
From left: hand towel dispenser, toilet dispenser, soap dispenser and waste bin. To 
read more about HT single, see Appendix L. 

 

Figure 5:2 
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HT combine 
 
 
 
 
 
 
 
 
 
The HT combine series has a soft impression with the Tork wave as a big 
influence on the design. The round shapes make the dispensers easy to clean and 
suitable for high traffic washrooms. The thought here is to have two hand towels 
dispensers that have different shapes but will match together and make a unit. To 
satisfy a high traffic washroom two units are needed. For Tork this series has a 
new idiom, which does not match earlier product series. Figure 5:3 shows an 
example of this series. From left: hand towel dispenser x 2, toilet dispenser, soap 
dispenser and waste bin. To read more about HT combine, see Appendix M. 
 
HT exclusive 
 
 
 
 
 
 
 
 
 
 
 
The HT exclusive series has a strict shape with sharp edges, which gives the 
dispensers an exclusive look. All of the dispensers, except from the waste bin, 
have a long and narrow window on the side of the front. The exclusive look gives 
a clean impression and is popular among customers. This series does not match 
earlier product series of Tork, as HT combine. Figure 5:4 shows an example of 
this series. From left: hand towel dispenser, toilet dispenser, soap dispenser and 
waste bin. To read more about HT exclusive, see Appendix N.  

Figure 5:4 

Figure 5:3 
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5.1.2 Concept evaluation 
The evaluation was made with R. Kling, B. Larsson and I. Andersson at SCA. 
Many valuable thoughts came up about the three different concepts. 
 
HT single 
As mentioned before the HT single series reminds of the Tork 2000 series and 
coming series S 13. This idiom is well tried among SCA’s customers and the 
investigation showed that SCA’s customers find today’s dispensers attractive. HT 
single has clean lines and with the semitransparent front it is actively responding 
to the users needs. These arguments make the HT single series aligned with the 
trademark Tork. 
 
HT combine 
The HT combine series is divergent from the existing dispensers that SCA 
produced. The combine look is fresh and makes it look less like a dispenser and 
more like a work of art. This dispenser series can be difficult to fit in Tork brand 
values since it does not entirely listen to the users needs in consideration of the 
window. The window does not fulfill the need of showing how much paper is left 
which is important for users and especially cleaners. A negative aspect is to have 
two dispensers working as a unit if there is no room for them to be placed beside 
each other.  
 
HT exclusive 
HT exclusive is as HT combine divergent from today’s dispensers from SCA. The 
investigation shows that this look is appreciated by the customers and therefore 
fulfills the Tork brand positioning, close to customer. The strict shape, sharp 
edges and the narrow window fit a Scandinavian look. The exclusive look gives a 
clean impression and this dispenser series can most likely be accepted in Tork 
brand values. How about fit into high traffic washrooms? This series has sharp 
edges and those are both making it more difficult to clean and a risk of getting 
hurt if bumping in to them considerate the often-small spaces in high traffic 
washrooms. Another aspect is to avoid the possibility of putting things on the 
dispenser like lit cigarettes, which is possible here.  
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5.1.3 Concept selection 
From the concept evaluation the HT single final got selected. The choice is based 
on conclusions made in Roadmap and Tork brand values. The HT single series 
has most potential to follow SCA´s brand values and still fit into a high traffic 
washrooms.  
 
The HT single series is designed to have a capacity for approximately 1500 
visitors/washroom and 150 visitors/cubicle per shift: 
 

• The toilet paper dispenser is designed for two mini jumbo rolls and one 
dispenser/cubicle is needed. 

 
• The soap dispenser is designed for approximately 1 Liter and 

approximately 0.5 dispensers/cubicle are needed 
 

• The hand towel dispenser is designed for 1000 hand towels/dispenser and 
three hand towel dispensers are needed with a complement as a hand dryer 
ought to be installed 

 
• The waste bin is designed for E. Widehäll’s developed function a 

compacting waste bin for high traffic washrooms and two dispensers are 
needed.   

 
The series is simple and can be made both with a more exclusive look and a more 
casual look and still fit into high traffic washrooms. The series is easy to clean, 
uncomplicated and can be made with a touch of color.  
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5.2 Detail design 

5.2.1 Mock-ups 
In order to get a true feeling and understanding of the concepts’ form, not least of 
the proportions, it was necessary to support the renderings with full-scale sketch 
models. Paper and foam core boards were deemed suitable materials for the task 
due to their combination of low weight and high rigidity. The result can be seen in 
Figure 5:5 – Figure 5:7 in real environment. Figure 5:5 shows the toilet paper 
dispenser, Figure 5:6 shows the soap dispenser and Figure 5:7 shows the hand 
towel dispenser. 
 

 

 

 

 

 

 

5.2.2 CAD-models 
To get a better feeling of the concept in terms of proportions forms and to try out 
different color settings the dispenser series was brought up in a CAD-environment 
in Alias. The result can be seen in Figure 5:8. From left: Hand towel dispenser, 
toilet paper dispenser, soap dispenser and waste bin. 
 
 
 

 

 

Figure 5:5  Figure 5:6 Figure 5:7  
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5.2.3 Numerical data 
From tested mock-ups and CAD-models, the numerical data of the four dispensers was 
chosen to: 
  
Hand towel dispenser – 

• Approximately 800x300x150 mm 
• Designed to hold at least 1000 hand towels. 

 
Toilet paper dispenser – 

• Approximately 450x220x150mm 
• Designed to hold two mini jumbo rolls.  

 
Soap dispenser – 

• Approximately 300x120x120mm 
• Designed approximately after the same size as S 13. 

 
Waste bin –  

• Approximately 800x350x250 mm 
• Designed with the approximately size of E. Widehäll's developed function a 

compacting waste bin for high traffic washrooms.  
 

Figure 5:8 
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5.3 Conclusions of Concept and detail design 
A goal was to make a series that will satisfy a visitor frequency of approximately 
1500 visitors per washroom and shift. 
Three concepts were generated; HT single, HT combine and HT exclusive. HT 
single was chosen out of an SCA perspective and through discussion with R. 
Kling, B. Larsson and I. Andersson, everyone was satisfied. The concepts sizes 
were adjusted real size with simple models made of foam core boards and brought 
up in a CAD-environment. 
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6 Manufacturing 
During this phase materials and colors were investigated and different consulting 
firms were contacted to invite tenders for prototype building.  
 
6.1 Material and color 
Using different material and colors is a way to get different expressions of the 
dispenser, for example durability, exclusivity etc. Since the dispensers are meant 
to be placed in high traffic washrooms it is important to have materials that are 
durable, easy to clean and do not expose dirt to easy, for examples fingerprints 
and water drops. Plastics and metals in different colors and structures have been 
studied from recommendation of B. Larsson and I. Andersson, well known 
materials out of an SCA perspective.  
 

6.1.1 Plastic 
Low weight, strength, low energy consumption and possibilities of recycle are 
some of the plastics effective qualities. SCA use among others Polypropylene, 
Polystyrene and ABS (Acrylonitril-Butadien-Styren) today. 
 
The basic idea is that the front, 
[Figure 6:1], of the toilet paper 
dispenser, soap dispenser and hand 
towel dispenser should provide 
information to the user when it seeks 
after it. To achieve this the front is 
semi transparent so you can catch a 
glimpse of the contents behind it. The 
front of the waste bin is not going to 
be transparent since the waste thrown 
into it should not be visible.  
 

6.1.2 Metals 
Using a metal can make the dispenser feel more exclusive. In this case the 
proposal is to have metal on the side gables,  [Figure 6:1], of the dispensers. Two 
different metals have been considered, aluminum and stainless steel.    
 

Figure 6:1 
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Aluminum 
Aluminum is a natural part of our environment. The metal is next to oxygen and 
silicon the most common element in the crust of the earth. The density of 
aluminum is 2,7 g/cm3, about one third of the steel’s density. The use of 
aluminum increases strongly, especially because of low weight, high strength and 
corrosion resistance. Also an advantage with aluminum is that you do not get 
remaining fingerprints or water drops trace. 
 
Colored and brushed aluminum has bin studied. Colors are nice but colored 
aluminum also gets scratched easily which is negative because it will make the 
dispenser look old and worn out. If using a brushed aluminum you will not see the 
scratches so easily.  
 
Steel 
Stainless steel is an alloy made of iron, chromium and nickel. The alloys 
substance creates an oxide layer on the surface of the steel, which protects the iron 
from the oxygen in the air. The density of steel is 7,8 g/m3. A disadvantage for 
stainless steel is that you easily get fingerprints and water drops trace. 
 

6.1.3 Foil 
Foil is used to express different materials for example metals. It is also possible to 
have different patterns like flowers and checker.  
This method can simplify the cleaning and manufacturing since the foil is 
integrated with the plastic. You can also change the impression of the dispenser 
by using foils with other expressions.  
 

6.1.4 Color 
The color proposal for this series is to use colors that are discreet like white, gray 
and black, [Figure 6:2]. This way the dispensers can melt into the environment 
they are placed in which has been a wish from customers, spoken to during the 
investigation made in Design space exploration. In Figure 6:3 examples of other 
color proposals that are more differential and not so pleasing. 
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6.1.5 Conclusions of material and color 
The choice of materials is important in terms of expressions, cleaning factors etc. 
The proposal to SCA is to use aluminum on the side gables and semi transparency 
plastic in the front. The aluminum to give an exclusive look but still easy to clean 
The semi transparent plastic also here make it easier to clean, but also to eliminate 
the need of a window but still give the user the information needed. Therefore it is 
important to choose a plastic with the right amount transparency, not too little and 
not too much. To little will show the functions behind and too much will not give 
any information at all, in terms of paper amount left in the dispenser for example.  
One thought is to use foil in the future instead of aluminum though foil can give a 
similar expression like aluminum and it can be easier to manufacture.  
 

Figure 6:2 

Figure 6:3 
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6.2 Prototype 
Four different consulting firms were contacted and got tenders from three. The 
consulting firms that were contacted were: Creator, Karlssons modellsnickeri, 
PDS and Prototal. B. Larsson chose the consulting firm Creator, this firm they got 
experience from and have bin satisfied with their work. 
 
The prototype is made of Acryl by the name 05070 Plexiglas XT with varnished 
gables with the color RAL 9006. The result of the prototype is okay you can get a 
good feeling of what the result is supposed to look like especially the 
semitransparent front. In Figure 6:4 and Figure 6:5 the prototype of the waste bin 
is showed.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6:4 Figure 6:5 
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7 Result 
At the beginning of June 2005 Karolina and Johanna started their thesis work at 
SCA in Mölndal, Sweden. The assignment and aim was to investigate public 
washrooms and find a definition for high traffic washrooms. With the 
investigation as base define a proper size and key dispenser design criteria for a 
new series of dispenser.  
 
The thesis work started with establishing the criteria for tissue dispensers for high 
traffic washrooms [Appendix A] made by SCA to a mission statement [Chapter 
2.2]. Based on the mission statement, an extensive information-gathering phase, 
the Design space exploration [Chapter 3], was done.  
 
All the gathered information from Design space exploration was evaluated in the 
Roadmap [Chapter 4] to get a straight description of the products function. It 
started with a definition of five non-outspoken ground demands of how a 
dispenser ought to be. A dispenser ought to be uncomplicated, easy to clean, 
reliable, economical and have an inviting design.  
The assignment to find a definition for high traffic washroom was settled in the 
Roadmap to at least 1000 visitors/washroom and 100 visitors/cubicle per shift 
(eight hours). The goal was settled to satisfy 1500 visitors/washroom and 150 
visitors/cubicle per shift. Delimitations were then made of the toilet paper 
dispenser, soap dispenser, hand towel dispenser and the waste bin.  
 
The aim when designing the dispensers was to fulfill the conclusions made in the 
Roadmap. This led to the new product series HT single, which fulfills needs from 
customers, employees and users as well as the demands from SCA.  
 
 
7.1 Product description 
HT single series is a well-designed and reliable dispenser series. For decades, 
Tork has pioneered the development of dispensers. Today’s range reduces over-
consumption, ensures hygiene, prevents theft and adds to interior design. 
Everyone benefits from SCA’s quality range of among other things dispensers and 
practical waste bins. The basic work of today’s brand Tork is illustrated in the HT 
single series. 
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The HT single series is designed for high traffic washrooms and covers for the 
average of the visited high traffic washroom with 1500 visitor/washroom and 150 
visitors/cubicles per shift. The HT single series consists of: 
  

• The toilet paper dispenser is designed for two mini jumbo rolls and one 
dispenser/cubicle is needed. 

 
• The soap dispenser is designed for approximately 1 Liter and 

approximately 0.5 dispensers/cubicle are needed 
 

• The hand towel dispenser is designed for 1000 hand towels/dispenser and 
three hand towel dispensers are needed with a complement as a hand dryer 
ought to be installed 

 
• The waste bin is designed for E. Widehäll’s developed function a 

compacting waste bin for high traffic washrooms and two dispensers are 
needed.     

 
The HT single series can be 
seen in Figure 7:1 from left: 
hand towel dispenser, toilet 
paper dispenser, soap 
dispenser and waste bin. 
 
 
 
7.2 Product display and presentation 
With 20-30 minutes to present the thesis work to people 
who have not earlier bin introduced to the thesis work of 
what has been done during the past twenty week’s, 
Johanna and Karolina put a lot of work in the product 
launch at Luleå University of Technology the 21 of 
October 2005 and at SCA the 2 of October 2005. The 
product launches consisted of an oral presentation and at 
SCA also a display of the prototypes of toilet paper 
dispenser, soap dispenser, hand towel dispenser and the 
waste bin [Figure 7:2]. 

Figure 7:1 

Figure 7:2 
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8 Thesis work reflections 
Karolina and Johanna have different backgrounds and knowledge, different ways 
of seeing issues and solving problems. Meetings and consultations have been held 
in a rather informal manner, with the thesis works coaches and B. Larsson and R. 
Kling at SCA and T. Larsson at Luleå University of Technology. The coaches 
making sure everything is headed in the right direction. This method has worked 
well and has reflecting the general spirit of the thesis work. 
Since the thesis work only consist of two members, both have been involved in 
each discussion and decision.  
 
8.1 Project goals 
In the beginning of the thesis work a mission statement was created, from 
criteria’s made by B. Larsson and R. Kling at SCA [Appendix A]. Based on the 
mission statement an extensive information-gathering phase, Design space 
exploration [Chapter 3], was done. In the end the goals were reached, but some 
were fulfilled to a greater degree than other. Goals serve as keeping the thesis 
work focused, and as a way to make us work in the same direction. This was well 
achieved with our goal. 
 
 
8.2 The time plan  
To help keep the thesis work in the right direction the time plan [Figure 2:1] was 
followed to give an outline of the thesis work. Since none of us had a lot of 
previous experience of planning a project of this size, predefined milestones saved 
us a lot of time. The time plan acted as the blueprint to the planning of our thesis 
work. We followed the milestones and were able to accomplish our goals. We 
have once again experienced the importance of a time plan as a foundation for a 
project as our thesis work.  
 
 
8.3 Coaching 
Our three coaches had very little interference in our thesis work. The thesis work 
and its outcome were basically in our hands and our coaches at SCA’s wallets. 
During the Concept design phase the coaching was more frequent because of the 
fact that we were doing a work for a ”client”, in our case SCA with B. Larsson 
and R. Kling as the assigner. Our coaches B. Larsson and R. Kling have give us 
pointers at each phase, but their main function has been to be there as a resource 
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and a place to bounce ideas on. The fact that most decisions were made by us led 
to a stronger self-confidence in decisions making. This also has made us feel that 
it is our thesis work and that the things that have been accomplished are a product 
of our own competence and knowledge. 
 
 
8.4 Project planning 
The project planning was based on our time plan and the product design and 
development process described by Karl T. Ulrich and Steven D. Eppinger in 
“Product Design and Development”. The ways to approach the deadlines were 
developed by us. This method worked very well for us. We have learned that 
planning and following the deadlines it is really important in a project like our 
thesis work that consist of only twenty weeks.  
 
 
8.5 Resources 
The resources have been generous during the thesis work from SCA. We have had 
the opportunity to do investigations in London and make prototypes of our 
dispenser series. 
 
 
8.6 Conclusions 
Overall our thesis work has provided a unique learning opportunity for us. We 
learned to depend on one another and trust each other to fulfill the commitment to 
the thesis work. The thesis work coaches were important in keeping the project on 
track but it was really up to us as individuals to do the work and accomplish the 
thesis work goals.  
 
We got a unanimous feeling that this thesis work prepared us for our future 
working life. We are really proud of what we have accomplished; A new series 
with dispensers, HT single. 
 
“At least but not less important we have had a lot of joy doing this thesis work.” 



 

 42

9 Bibliography 
 
 
9.1 Literature 
Product Design and Development, Karl T. Ulrich and Steven D. Eppinger 
 
 
9.2 Brochure 
Tork Pocket Guide (2004) SCA hygiene Products 
Tork Brand Book (2004) SCA hygiene Products 
 
 
9.3 Reports 
PRONTO - TOILET PAPER DISPENSERS, Summary report Germany and UK, 
SCA Hygiene Products AB – AFH Tissue, June 2005 
 
 
9.4 Documentations 
Consumption calculation from 25th of August at SCA (2004) 
 
 
9.5 Web references 
2005-08-02: http://topindustri.se/inc/download/Hygienstudie.pdf 
2005-08-03: www.gp.com 
2005-08-03: www.katrin.com  
2005-08-03: www.kcprofessional.com/us 
2005-08-05: www.airwise.com/airports/europe/LHR/ 
2005-08-05: www.lfv.se 
2005-08-05: www.sca.com 
2005-08-05: www.sca.se  
2005-08-05: www.tork.se 
2005-08-08: www.ltu.se 
2005-10-03: www.spplast.se 
2005-10-05: www.tork.co.uk 
 
 

http://topindustri.se/inc/download/Hygienstudie.pdf


 

 43

9.6 Human resources 
Andersson Inger 
Relation: Product developer SCA Hygiene Products (2005) 
 
Anteryd Ola 
Relation: Plastic Design & Service i Vinninga AB 
E-Mail: ola@pds.se  
 
Buschhüter Dirk 
Relation: Frankfurt airport (2005) 
 
Kasselia Hayat  
Relation: IKEA Kållered (2005) 
 
Häggman Elisabeth  
Relation: Design Space Exploration (2005) 
E-Mail: cim02eh0@m.lth.se 
 
Kling Robert 
Relation: Area Manager PD Washroom, SCA Hygiene Products (2005) 
 
Larsson Björn 
Relation: Area Manager Dispensers, SCA Hygiene Products (2005) 
 
Larsson Tobias 
Relation: Luleå University of Technology (2005) 
 
Lundell Henrik 
Relation: Prototal AB (2005) 
E-Mail: henrik.lundell@prototal.se 
 
Mardini Maria  
Relation: IKEA Kållered (2005) 
 
Ofusu Steven  
Relation: Indigo, Heathrow airport (2005) 
 



 

 44

Ranbro Anders  
Relation: Design Space Exploration (2005) 
E-Mail: cim00ar8@m.lth.se 
 
Palm Lennart  
Relation: Landvetter Airport (2005) 
Phone number: +46(0)708941452 
 
Pettersson Johanna  
Relation: Landvetter Airport (2005) 
E-mail: johanna.pettersson@lfv.se 
 
Shackleton Dot  
Relation: Indigo, Heathrow airport (2005) 
 
Torbett Barrie  
Relation: Indigo, Heathrow airport (2005) 
 
Widehäll Emma 
Relation: Design Space Exploration (2005) 
E-Mail: emma@student.chalmers.se 
 
 
 



 

 

10 Appendix 
 
Appendix A 

Criteria made by SCA 
Tissue dispensers for high traffic washrooms 

 
Appendix B 

Hand dry dispenser system 
Toilet paper dispenser system 

 
Appendix C 

Questionnaire; Customer 
 
Appendix D 

Questionnaire; Employees 
 
Appendix E 

Investigation of public washrooms 
 
Appendix F 

Time study 
 
Appendix G 

Questionnaires; Users 
 
Appendix H 

Extract of commentary from questionnaire to users: 
Toilet paper dispenser 
Soap dispenser 
Hand towel dispenser 
Waste bin 

 
Appendix I 

Study; Toilet paper dispenser 
 
Appendix J 

Concept generation 



 

 

Appendix K 
Chosen ideas 

 
Appendix L 

HT single 
Hand towel dispenser 
Toilet paper dispenser 
Soap dispenser 
Waste bin 
Questions 

 
Appendix M 

HT combine 
Hand towel dispenser 
Toilet paper dispenser 
Soap dispenser 
Waste bin 
Questions 

 
Appendix N 

HT exclusive 
Hand towel dispenser 
Toilet paper dispenser 
Soap dispenser 
Waste bin 
Questions 



 

 

Appendix A 

Criteria made by SCA 
 
Tissue dispensers for high traffic washrooms 
 
Study refilling of dispensers in public washrooms 

- visitor frequency 
- size 
- service intervals 
- “flow” of visitors and refill material 
- systems used today, including hot air and textile 
- arguments, why? 
- Shortcomings? 
- Non-outspoken demands 
- Image level of washroom 
- Refill quality level 
- Waste handling 
- Architecture 
- Possibility to modify washroom design (waste handling, recessed dispensers) 
 

Define key dispenser design criteria  
- size 
- image 
- materials 
- maintenance 
- refilling 
- aesthetics 
- functionality 
- paper quality 
- functionality 

 
Design a new series of high traffic washroom dispensers 

- Based on results from study and identified key criteria, SCA will guide further work 
among already loosely defined concepts and new proposed concepts from students. 

 
Primarily the following system types should be considered: 

- Hand wiping 
- Toilet paper 
- Soap 
- Waste handling 



 

 

Appendix B 

Hand dry dispenser system 

 
 
 
 
 
 
 
 
 
 
 

Toilet paper dispenser system 
 

 
 

Center feed roll  Hand towel Mechanical roll Touch less 

Textile roll Hand dryer 

Tissue Jumbo roll Mini Jumbo roll Conventional roll Twin 



 

 

Appendix C 

Questionnaire; Customer 

 
Which dispensers are you using? 
 
 
 
Where are they placed? 
 
 
 
Has the dispensers been changed over the last years? 

 
 
If YES: 
Which dispensers were chosen? 

 
 
 
What settled the choice? 

 
 

 
 
Did the design have any influence? 

 
 
 
Would it be in your interest to have dispensers with fewer loads and dispensers that would reduce 
the frequency of changing the contents of the dispensers?  
 
 
Other thoughts concerning dispensers? 



 

 

Appendix D 

Questionnaire; Employees 
 
Sex   Female             Male 
 
Age      16-25              26-40               41-65 
 
Nationality:____________________________ 
 
For how long time has you had this work? 
 
    
What kind of working hours do you have?  
 
Day _____     Night_____     Evening_____     Hourly wage_____     Shift_____   
 
 
How many hours do you work per week?  
 
0-10 h            11-20 h         21-30 h         31-40 h          40 <  h   
  
 
Do you work by yourself? 
 
Yes        No          Different 
 
 
Do you experience your work as hard? 
 
Yes            No             Sometimes  
 
Why?  
 
 
How often is it changed/cleaned on the washrooms? 



 

 

Toilet paper dispensers 
 
How often do you change the toilet paper? 
 
Is it easy to change the paper in the holder? 
  
Why? 
 
 
Do you change the paper even if it is not finished? 
 
If YES; Where is the limit? 
 
 
What happens with the leftovers? 
 
 
Other: 
 
 
Soap dispensers 
 
With what frequency is the soap changed? 
 
Is it difficult to change the soap refill?   
 
Why? 
 
 
Do you change the soap refill even if it is not empty?  
 
If YES; Where is the limit? 
What happens with the leftovers? 
 
 
When you change the soap refill does it get ”sticky”?  
 
Other: 



 

 

Hand dry dispensers 
 
hand towel  center feed roll system hand dryer  
 
roll system: paper  electrical      textile 
 
How often do you refill? 
 
 
Is it easy to refill? 
 
 
If NOT; Why? 
 
 
What happens with the leftovers? 
 
 
Hand towel: 
Is it difficult to refill if it is still remaining towels in the holder? Are they falling out 
etc.?  
  
 
Other: 
 
 
Waste bin 
 
Is it easy to empty the waste bin? 
 
Why? 
 
 
When do you empty it? When needed or every time you clean the toilet?  
 
 
Other:  



 

 

1. Percent of washrooms with dispensers and washbasins inside the cubicle

Sweden England Germany
Female/Male

Dispensers 56/53 0/0 0/0
Washbasins 70/60 0/0 0/0

2. Numbers based on washrooms without dispensers inside the cubicle

Sweden England Germany Average
Female/Male

Toilet paper 1.0/1.0 1.0/1.0 1.0/1.0 1.0/1.0
Washbasins 4.5/3.5 9.2/8.5 5.3/5.3 7.7/5.7
Soap 4.5/3.5 6.6/6.5 5.3/5.3 6.0/5.1
Hand dryer 2.0/2.0 6.0/7.0 2.7/2.7 4.5/3.5
Waste bins 1.7/1.5 1.3/0.5 2.7/2.7 1.7/1.7

3. Numbers based on washrooms with dispensers both inside and outside the cubicle

Sweden England Germany Average
Female/Male

Washbasins 4.2/3.8 9.2/8.5 5.3/5.3 6.9/5.2
Soap 4.0/3.2 6.6/6.5 5.3/5.3 5.5/4.5
Hand dryer 2.0/2.0 6.0/7.0 2.7/2.7 4.1/3.2
Waste bins 1.8/1.8 1.3/0.5 2.7/2.7 1.7/1.8

4. Numbers based on all washrooms

Sweden England Germany Average
Female/Male

Cubicle 4.5/4.0 12.8/10.5 10.0/8.0 10.3/6.5

Appendix E 

Investigation of public washrooms 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Sweden Female Male Time

Filmstaden 46 21 18.05-18.35

IKEA Kållered 35 23 14.00-14.40 (10 min cleaning)

Landvetter 46 48 10.50-11.20

Liseberg 42 23 17.00-17.30
54 36 20.05-20.35

McDonalds 8 10 12.00-13.00

Ullevi 45 20.40-21.00 (Pause; football)
Average: 38.9 26.0

England

Debenham 71 34 19.40-20.10

Heathrow 18 21 9.45-10.15
68 76 11.40-12.10
82 12.20-12.50

History Museum 36 39 10.05-10.35

Standstedt 190 15.05-15.35
154 148 12.15-12.45

Tube; Piccadilly 52 18.50-19.20

V&A 48 11.05-11.35
Average: 79.9 63.6

Germany

Frankfurt airport 73 100 15.45-16.15
120 120 17.14-17.44

Average: 96.5 110.0

Average between the countries: 71.8 66.5

Appendix F 

Time study 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix G 

Questionnaires; Users 
 
Sex   Female             Male 
 
Age  -12  13-30   31-60  60-   
 
Nationality:____________________________ 
 
 
1. How often do you visit public washrooms?  
 
Never        1-5 time/month      5-10 time/month         10 or more time/month 
 
 
 
In the following questions are 1 do not agree and 5 agree a lot with your opinion about the 
question. 
  
2. Your general opinion about public washrooms is good: 
 
1    5 No opinion 
    

Due to (several answers are possible):  
 
not fresh  fresh    modern  outmoded 
 

3. The design on the interior is important for you: 
 
1    5 No opinion 
 
 



 

 

Your general opinion about Toilet paper dispensers 
 
4. The paper is within reach of the toilet paper dispenser: 
 
1   5  No opinion 
 
  Due to (several answers are possible):   

 
              high placed     low placed            big opening            small opening 

 
5. It is easy to get the right quantity of paper: 
  
1    5 No opinion 
 
Your general opinion about Soap dispensers 
 
6. The soap pump is easy: 
 
1   5  No opinion 
 
7. 1 press gives the right amount of soap: 
 
1    5          No opinion 
 
 
Your general opinion about Hand dry dispensers 
 
8. It is easy to get the right amount of paper: 
 
1   5 No opinion 
 

Due to (several answers are possible):    
 

           roll system             hand towels            electrical paper        feed 



 

 

Your general opinion about the Waste bin  
 
9. It is easy to throw: 
 
1    5 No opinion 
 
 Due to (several answers are possible):    

 
big hole           lid               full easily accessible      visible    

 
 
 
Toilet paper dispensers 
10. What is your opinion about today’s toilet paper dispenser? Please give both positive and 

negative aspects.  
 
 
 
 
Soap dispensers 
11. What is your opinion about today’s soap dispenser? Please give both positive and negative 

aspects.  
 
 

 
 
Hand dry dispensers 
12. What is your opinion about today’s hand dry dispenser? Please give both positive and 

negative aspects.  
 
 
 
 
The waste bin 
13. What is your opinion about today’s waste bin? Please give both positive and negative aspects.  
 
 
 
 
 
 
 
THANK YOU, FOR YOUR CONTRIBUTION / JOHANNA & KAROLINA 



 

 

Appendix H 

Extract of commentary from questionnaire to users: 
 
Toilet paper dispenser 

• The design should have a hygienic expression, melt in to other interior, be 
discreet “low profile”, be transparent or have windows to se how much is 
left. 

• Smaller toilet rolls are more hygienic. 
• Toilet rolls that can finish before changing, environmentally friendly. 
• Many of the dispensers today are nasty and boring. 
• You want to avoid touching the dispensers  
• May have electronic solutions, consumptions control, auto reload or refill 

alarms. 
• The dispenser ought to be easy to maneuver and always have the possibility 

to see and to get hold of the paper end. 
• Ought to have bigger toilet rolls in some places. 

 
Soap dispenser 

• Foam soap gives a fresher impression. 
• Many of the dispensers today are not fresh and are boring.  
• The soap can be hard to get because the soap around the hole gets dry and 

closes the hole. 
• You do not want to push on the dispenser, it is disgusting and the dispenser 

and its surrounding do not look fresh; A touch free soap dispenser is 
requested. 

• Should be easy for personnel to se the soap level. 
 
Hand towel dispenser 

• The dispensers with top up able function are recommended (a less risk for 
the paper to end). 

• The hand dry is not fresh. 
• A more advanced dispenser do not give a better expression than an 

advanced, a nice and simple dispenser can in many cases give a better 
impression. Why make it difficult? 

 
Waste bin 

• It is hard to throw waste away because they are: full, got a lid or a small 
opening. 

• The waste bin ought to follow the other interior.  
• The over full waste bin often makes the toilet disgusting. 



 

 

• The waste bin ought to be big and easy to see.  
• Easy to clean. 



 

 

Appendix I 

Study; Toilet paper dispenser 
A study was carried through in two countries, Germany and UK in week 21, 2005. The purpose of 
the study was to assess the acceptance of “new” toilet paper dispenser systems versus existing 
SCA and competitors’ products. The purpose was also to assess the advantage of the “new” system 
for users, service-personnel and end-customer. The target group was cleaning firms and facility 
service companies, purchasers and end-customers. ScandInfo was responsible for the design and 
overall coordination of the study, a summary report and presentation of result.  
 
The study shows that toilet paper dispenser systems are not something most of these respondents 
engage in. The most important is that the dispenser should just work, be functional. The effect if 
the dispenser does not work is almost a “disaster” for the end-customer.  
 
Improvement areas 
 
There are many suggested improvements for toilet paper dispensers, most of them being consistent 
through the countries and segments. The respondent stated the most important improvement areas 
they regard as important for today’s toilet paper dispensers.  
 
First of all they think there is a general need of innovation. Nowadays the toilet paper dispenser 
segment is marked by a general lack of innovation. Particularly in comparison to the development 
in the towel dispenser segment.  
 
“You can buy towel dispensers in all varieties and forms, but the toilet paper dispenser seem to 
look all the same” 
 
The design ought to be updated though the current toilet paper system is regarded as old-fashioned 
and without style. In UK it is suggested to design more metal dispensers that are durable and 
especially for locations like schools were the main concern should be durability. In general there is 
a wish for improved visibility to make it possible to see how much paper is still on the roll. The 
keys and locks ought to be improved so they get more reliable and do not break. In Germany an 
important issue is the abuse of the toilet paper, meaning theft or wasting of paper by the end-users. 
When working with single roll systems the device has to be unlocked in order to allow end-users 
to change the rolls by themselves. In UK a problem is that the rolls are getting stuck in the 
dispensers. 
 
Important features 
 
When evaluating the toilet paper the respondent stated important features and there are many 
similarities between the countries and segments, but there are differences as well.  



 

 

One important criterion is functional simplicity. It should be very clear how to dispense and refill 
paper without needing any instruction or signs, meaning it should be at best self-explanatory to 
operate the dispenser. A check window should indicate the amount of paper left in the dispenser. 
 
“A good toilet paper dispenser should operate very similar to the toilet paper holders used at 
home” 
 
It is of high relevance that the dispenser is stable and robust so it is durable. One criterion 
mentioned in UK is that the dispenser should take ordinary toilet rolls. The refill should be 
available everywhere, for example in supermarkets.  
 
Hygiene aspects are mentioned like the possibility to dispense paper without touching the 
dispenser’s casing and a clean intact look of the surface material. This is generally mentioned 
more in the groups in Germany, with focus in the cleaning services, though hygiene is part of their 
task. Smoothly shaped casings without any sharp edges or deep chinks are required to make the 
cleaning easier and faster. One important criterion is also the impossibility to lay down cigarettes 
on the top of the dispenser.  
 
“ More curves on the design of the top of the dispenser is better, so users cannot put things on it! 
Such as drugs etc. It would be an advantage to consider this for pubs”. 
 
Special demands from the purchasers 
 
They want to use only ordinary (mini or jumbo) rolls in order to be in the position to choose from 
the numerous suppliers and choose the one with best cost-value ratio. They also want a 
contemporary modern design available in a variety of shapes and colors especially since the design 
should correspond with the impression and style of the premises.  
 
Special demands from the cleaning services 
 
They think that a new dispenser system should be similar to current dispensers, since a change to a 
differently and/or more complicated operating causes additional costs for the instruction of the 
cleaning personnel and the end users. Compactness of the dispenser is one criterion that is 
mentioned in both countries. The dispenser should take up as little space as possible since many 
cubicals are quite small. 
 
Automatic roll changing 
 
Should there be an automatic roll changing system or not? From the respondent point of view it is 
more important that the dispenser is easy to handle and reliable then how the roll change in the 
dispenser is processed.  
 
If developing a dispenser with a roll changing mechanism it should be taken into account that: The 
function ought to be durable and the mechanism ought to be as simple as possible in order to 
generate reliability and the system should operate with ordinary rolls (no plastic plugs).  
 



 

 

It could be more interesting for SCA to focus on upgrading the design in respect of the 
maintenance instead of focusing on the roll change system. A big check window or upgrade the 
visual appearance of the toilet dispensers for example, could make the look more modern and 
more in balance with the rest of the dispensers/design in the washroom. Another area to improve 
is to create good locking system for the dispensers, without having to use a key. 



 

 

Appendix J 

Concept generation 



 

 

Appendix K 

Chosen ideas 
 

 
 
 
 
 



 

 

Appendix L 

HT single 
 
Hand towel dispenser 
With 3000 hand towels you satisfy the lowest visitor frequency for high traffic washroom. The 
calculation is made on Tork refill ZigZag [25x23;15x200]. With HT single you would need three 
dispensers with the approximately numerical data of 800x300x130mm.  
A complement is the hand dryer so the high traffic washrooms still can have a bigger visiting 
frequency without running out of hand dry possibilities on one shift. 
 
Toilet paper dispenser 
The toilet paper dispenser is aimed to hold two mini jumbo rolls, which gives the approximately 
numerical data of 450x220x150mm and easily satisfy the frequency of a high traffic washroom. 
The two mini jumbo rolls give a length of approximately 340-meters, dependence of the paper 
quality. 
 
Soap dispenser 
The soap has the approximately numerical data of 200x100x70mm, which will include 
approximately 1,3 liter that is 0,3 liter more than the S1 system includes. The increase of the size 
is just because of the new design. The soap last for over a week today on Heathrow airport today, 
which is a high traffic washroom  
 
Waste bin 
The waste bin have the approximately data of 700x300x250mm, the waste bin is supposed to have 
a compressor complement that E. Widehäll worked trough.   
 
Questions 

• This dispenser series look similar to SCA’s existing series 2000 and S13, is that an 
advantage or disadvantage? 
 

 
 



 

 

Appendix M 

HT combine 
 
Hand towel dispenser 
With HT combine you would need four dispensers with the approximately numerical data of 
600x300x130mm. One dispenser will hold four Tork refill ZigZag [25x23; 15x200] and the total 
amount of four dispensers will be 3200 towels. This will easily satisfy the lowest visitor frequency 
for high traffic washrooms. As a complement a hand dryer is included, so the high traffic 
washrooms still can have a bigger visiting frequency without running out hand dry possibilities on 
one shift.  
 
Toilet paper dispenser 
This dispenser will have room for two mini jumbo roll and it has the approximately numerical 
data of 450x220x150mm. The two mini jumbo rolls give a length of approximately 340-meters 
dependence of the paper quality and easily satisfy the frequency of a a high traffic washroom. 
There are two discreet windows on the side so the user and the cleaning staff easy can see the 
amounts of paper in the dispenser.  
 
Soap dispenser 
The soap dispenser has a design that will fit in easy with the rest of the design. Therefore the Tork 
wave is only expressed in the window at the bottom of the front. It has the approximately 
numerical data of 250x140x70mm. 
 
Waste bin 
The idea with the waste bin is that it is designed to be placed under the hand towel dispenser unit. 
This to give the impression of a whole unit. The approximately numerical of data is 
700x700x250mm.  
 
Questions 
 

• Why have two dispensers instead of one big?  
 
 If you have two dispensers you will always have the opportunity to place them with some area in-
between if you for example choose to place them at each side of the washbasin, but will the design 
still work if they are not as a unit? It will also improve the flow of users passing the washroom 
since it will decrease the lines that easily can be at high traffic washrooms.  
 

• Is it too much with the Tork wave? 
 
Having both the Tork wave as window and expressed in the shell may be confused.  



 

 

Appendix N 

HT exclusive 
 
Hand towel dispenser 
With 3000 hand towels you satisfy the lowest visitor frequency for high traffic washroom. The 
calculation is made on Tork refill ZigZag [25x23;15x200]. With HT single you would need three 
dispensers with the approximately numerical data of 800x300x130mm.  
A complement is the hand dryer so the high traffic washrooms still can have a bigger visiting 
frequency without running out of hand dry possibilities on one shift. 
 
Toilet paper dispenser 
The toilet paper dispenser is aimed to hold two mini jumbo rolls, which gives the approximately 
numerical data of 450x220x150mm. The two mini jumbo rolls give a length of approximately 340 
meters, dependence of the paper quality.  
 
Soap dispenser 
The soap has the approximately numerical data of 200x100x70mm, which will include 
approximately 1,3 liter that is 0,3 liter more than the S1 system includes. The increase of the size 
is just because of the new design. The soap last for over a week today on Heathrow airport today, 
which is a high traffic washroom  
 
Waste bin 
The waste bin have the approximately data of 700x300x250mm and it is supposed to have a 
compressor complement that E. Widehäll worked trough.   
 
Questions 

• Which material could be used to make it easier to clean, to satisfy the users and cleaners 
demands? 
 

• How is it possible to have this shape and still be easy to clean, to satisfy the users and 
cleaners demands?  

 
 
 




