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Sammanfattning 
Denna rapport täcker ett examensarbete där en studie av guideplatsen i turistbussar görs. Guideplatsen är 
den plats som finns i det främre insteget i bussar, bredvid föraren. Den kallas guideplatsen då den 
traditionellt används av guider. Väldigt få busstillverkare har lagt ner något större fokus på guideplatsens 
utformning, vilket har gjort den till ett negligerat område med många möjligheter till förbättring. Genom 
att förbättra guideplatsen i sina turistbussar får Scania på så sätt ett unikt marknadsförings- och 
försäljningsargument. 

Syftet med detta projekt är att ta fram en kravspecifikation för en guideplats med stark korrelation till 
användares behov. Olika användartyper och deras användning kategoriseras in i personas och scenarion. 
Genom denna kartläggning av sammanhanget kring användningen identifieras och analyseras problem och 
användarbehov med guideplatsen. Dessa översätts sedan och kvantifieras i mätbara krav, vilka prioriteras 
mellan varandra. I denna kravspecifikation tas också andra faktorer hänsyn till, så som ergonomiska 
riktlinjer, lagar och direktiv kring guideplatsen och dess angränsande områden och fysiska begränsningar i 
turistbusslayouter. 

Studien identifierar huvudproblemområden och behov för guider i turistbussar. Dessa är kommunikation 
med förare och passagerare, brist på utrymme för komfort och brist på förvaring. Det finns också flera 
andra problem och behov, såsom behovet av mediakontroller, klimatkontroller, en snabb och lättförståelig 
stolsfällningsmekanism och bättre solskydd. 

Många av de identifierade problemen är relaterade till bristen på utrymme på guideplatsen. En studie av 
passagerarutrymmet på ett antal turistbussmodeller avslöjar att extra utrymme kan frigöras till guidens 
fördel genom optimering av passagerarstolslayouten. Förarplatsen och guideplatsen bör ges lika stort 
utrymme. Det här är möjligt i några av dagens turistbussmodeller utan att reducera antalet passagerarsäten. 
Genom att göra guideplatsen prioriterad tidigt i utvecklingen av nya turistbussmodeller kan tillräckligt 
utrymme för guideplatsen fås utan att antalet passagerarsäten påverkas. 

För att ge ett exempel på hur en guideplats som möter kraven kan se ut har layoutkoncept utvecklats och 
visualiserats. Dessa koncept har gemensamt att: de ger guiden lika mycket utrymme som föraren, de 
erbjuder full golvyta framför guidestolen för att tillåta varierande sittställningar och för att göra det lättare 
att ta sig in och ut ur stolen och de har förvaringslösningar inom bekvämt räckhåll. 

Dessa koncept verifieras med avseende på utrymme för längre individer och räckhåll för kortare individer. 
De jämförs också med de övergripande kraven, tillsammans med en referensbuss, och uppfyller fem 
respektive sex av de sju kraven, jämfört med referensen som inte uppfyller något. Genom detta möts 
guidernas behov tillsammans med projektets mål, och Scania får ett unikt försäljningsargument. 
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Abstract 
This report covers a master thesis project where a study of coach guide areas is made. The guide area is 
the area located at the front entrance of the bus, next to the driver, which is called the guide area as it is 
traditionally used by guides. Very few bus manufacturers have made any major efforts in guide area design, 
which has made it a neglected area with many opportunities for improvement. By developing a better 
guide area in their coaches, Scania thus gets a unique branding and selling point. 

The purpose of this project is to develop a specification for a coach guide area with a strong correlation to 
the end user needs. Different user types and their contexts of use are segmented into personas and 
scenarios. Through this context mapping, problems and user needs are identified and analyzed. These are 
then translated and quantified into measurable specifications, which are prioritized amongst each other. In 
this specification of requirements other factors are taken into account as well, such as ergonomic 
guidelines, laws and regulations concerning the guide area and neighboring areas and physical limitations 
in coach layouts. 

The study identifies main problem areas and needs for guides in coaches. These are communication with 
driver and passengers, lack of space for comfort and lack of storage. There are also several different 
problems and needs, such as the need for media controls, climate controls, a quicker and more intuitive 
seat folding mechanism and a better sun screen.  

Many of the problems identified are related to the lack of space in the guide area. A study of the passenger 
compartment on a number of coach models reveals that extra space could be freed by optimizing the 
passenger seat layout. The driver area and the guide area should be given an equal amount of space. This 
is possible to implement in some coach models today without reducing the number of passenger seats. By 
making the guide area a priority early on while developing new coach models, sufficient space for the 
guide area can be obtained without compromising the number of passenger seats. 

To give an example of how a guide area that meets the requirements could look like, layout concepts are 
developed and visualized. These concepts have in common that they provide as much space for the guide 
as for the driver. They offer flooring in front of the guide seat to enable a variety of sitting positions as 
well as making getting in and out of the seat easier, and they have storage solutions within comfortable 
reach. 

These concepts are verified with respect to space allocation for taller individuals and reach for shorter 
individuals. They are also compared to the overall requirements, together with a reference bus, and fulfill 
seven and eight out of nine requirements, compared to the reference that fulfills none. Thereby, the user 
needs are met together with the goals of the project, and Scania gets a unique selling point. 
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Nomenclature 
 

Coach A type of bus used mainly for tourist and chartered traffic. 

Guide area 

 

The area located at the front entrance – next to the driver – usually equipped with a foldable seat. 

Local guide 

 

A guide that typically works within a contained geographical area. For example a city guide or a 
museum guide. 

Tour guide A guide that typically does day trips, often with a theme of some sort. 

Tour manager 

 

A guide that typically does longer trips and has more of an administrative and service minded role. 

Chassis 

 

A vehicle frame structure with engine, transmission, suspension, wheels and steering mounted. It is 
the base of the vehicle. 

Body The body consists of the outer structure and the interior of the vehicle. The body is mounted on the 
chassis to complete the bus. 

Integrated build The bus is not divided into chassis and body but instead built as a single unit. Also known as 
unibody or monocoque. 

Percentile A statistical term that is commonly used in anthropometry. For example the stature of a 95th 
percentile male is roughly 190 cm. This means that 95% of the male population is shorter than 
190 cm. 

Manikin A representation of a human body used to analyze for example space allocation, postures, sight-
angles and reach. 

Context mapping The analysis of a product’s context of use, such as physical environment, mental environment 
(stress, distractions), timeframe, social norms, ethics et cetera. In other words, outer factors that 
influence the experience of use. 

Generative session A session where participants – typically end-users – are given the task to create an artifact to 
express their views on a given subject. Carried out to trigger discussions and anecdotes. 

Persona A fictive character that represents a typical individual within a user segment. 

Scenario A fictive story that represents typical situations that can occur during the use of a product. 

Comfort class A rating system that describes the level of passenger comfort in a coach. Decided by factors such as 
leg room, available facilities and equipment. 
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1 Introduction 
This is the result of a master thesis project carried out by two students of KTH Royal Institute of 
Technology in Stockholm, Sweden. The work is done for – and with the help of – the Swedish truck and 
bus company Scania.  

1.1 Background 
Coach journeys are a popular way of travelling and – though relatively slow – stands out as a more flexible 
alternative to train, sea or air travel. Guided journeys are almost exclusively done by bus. The guide gives 
the passengers that extra attendance with information and service that can be the difference between a 
successful and unsuccessful trip. These guides can take the form of local guides and/or tour managers. 

This report covers the user centered research around – and development of – an ergonomic coach guide 
area. To initially clarify what constitutes a guide area, it is most easily explained as the working 
environment around the guide seat, traditionally located at the front entrance of the bus, see Figure 1. 

 

Figure 1. Location and example of the guide area in a coach. 

1.1.1 Tourism 
The tourism industry is a stable  industry with a large turn over. In 2011, the Swedish tourism industry’s 
turnover was 264 billion SEK, which was a 6.4 % increase from the year before that, (Tillväxtverket, 
2011). To put it in perspective, the export value from consumption related to tourism is more than twice 
the value of the Swedish automobile export, (Tillväxtverket, 2011). 

About 35% of foreign guests travelling through Sweden are on holiday and 33% of them do some sort of 
organized sightseeing trip, (Tillväxtverket, 2011). Stockholm had over 10 million commercial overnight 
stays during 2010 and more than half of these are visitors on leisure trips, (Stockholm Visitors Board, 
2010). This means that there are over a million sightseeing tickets sold every year, just in Stockholm. Over 
a million sightseeing trips in Stockholm roughly comes down to over 20 000 sightseeing trips by coach. 

The chartered bus industry in Sweden had a turnover of 3 billion SEK in 2005, (Bussbranchens 
Riksförbund, 2011). 

1.1.2 Scania 
Scania is a world leading manufacturer of trucks and buses as well as engines for industrial and marine use. 
The company is considered world leading in the product category trucks. In the bus category though, the 
competition is stronger and Scania is missing significant market shares. In the year 2010, a total of 6 875 
buses were delivered (in contrast to 56 837 trucks), (Scania AB (publ), 2011). The dominant bus markets – 
with almost equal shares – are Asia, Latin America and Europe. 

Scania manufactures the bus chassis. These are the frames, with engine, power train, wheels and steering 
mounted on. Bus body builders then buy these chassis and build their buses around them. Chassis are 
made for the product segments of city/suburban, intercity and coach. The coach segment is the only 
segment in which buses carries guide seats. 



Master of Science Thesis | KTH & Scania CV   Levi Mårten 
User centered study and specification of an ergonomic coach guide area Carl-Johan Waldner 

- 2 - - Introduction - 

With some body builders, Scania has (or has had) a closer collaboration and co-create some models. These 
are foremost Scania Touring (in collaboration with Chinese Higer), Scania OmniExpress (in collaboration 
with Finnish Lahden) and Irizar PB (in collaboration with Spanish Irizar), see Figure 2. These all carry the 
Scania logotype. 

    

Figure 2. Scania coach models (Touring, OmniExpress & Irizar). 

To guarantee that these body builders make buses that Scania can support and put its name on, Scania has 
developed a document containing requirements and guidelines for the body builders called: Body Builder’s 
Manual (BBM). In the BBM there are – among other things – a collection of ergonomic demands and 
requirements regarding the driver seat. There is however no clear requirements regarding the guide area, 
and therefore the body builders can build their guide area as they prefer. Since there are no demands, the 
priority of putting extra effort in building the guide area is lower than other areas such as passenger and 
driver areas. 

1.2 Scope 

1.2.1 Problem Statement 
Since the guide area and its usage is poorly researched, a large portion of this project is focused on finding 
the actual physical problems of the guide area. Therefore, the full problem statement is published later in 
this report as a result of the project. Some of these problems are hard issues such as better holders for 
microphones, while other are ergonomical issues such as uncomfortable seating, and some are more soft 
issues such as the ability to communicate properly with the driver or having enough eye contact with the 
passengers. 

1.2.2 Delimitation 
In the early stage of the process the work is highly explorative and unprejudiced in order to find the 
underlying problems of guide areas. This results in requirements and specifications regarding the guide 
area as a whole and thus creating a solution too extensive to be constructed in detail in this project. 
Consequently, delimitations are made to only visualize the requirements through concepts of the guide 
area as a whole, with no evaluation of the concepts full functionality, and low detail in the solutions. The 
only functions of the guide areas evaluated are reach of the smallest guide person and fit for the biggest 
guide person. 

1.2.3 Aim – Purpose and Goals 
The purpose of this project is to develop a specification for a coach guide area with a strong correlation to 
end user needs in order to create a better working environment for guides as well as strengthen the 
competition value of Scania’s buses through added and enhanced quality. An aspect that has been 
somewhat neglected with most of the competition in the coach segment is the guide area. In order to stay 
competitive one need to stand out from the competition via a unique selling point (USP). Through a well 
thought out guide area implemented in buses, these buses are provided with a unique selling point. 

A well thought through ergonomic solution benefits all parties involved; the end user through enhanced 
comfort, safety and productivity; the bus company through enhanced productivity and added costumer 
value; the manufacturer through unique selling points, (Boghard, et al., 2008).  
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The goals of this project are to:  

 Understand the user needs and thereby create a specification of requirements for guide areas. 

 Create user personas in order to easily communicate different user groups of guide areas. 

 Create scenarios in order to easily communicate different types of use of guide areas. 

 Create and visualize concepts that meet the functional requirements. 

1.2.4 Target Group 
The target group for this project is mainly the end users and only to some extent the owners and 
purchasers of buses. The end users consist of local guides, tour guides, tour managers and secondary 
drivers.  

1.3 Overview of Methodology 
The research phase of this thesis consists of interviewing and observing users, finding and reading theory 
around ergonomics, reading and learning about buses, testing buses, benchmarking buses, learning about 
bus layouts and laws and regulations around buses. The gathered data is then processed, and problems of 
existing guide areas are specified, partly through a QFD-matrix (Quality Function Deployment).  

The data is then presented in personas, scenarios and requirements, giving support for the development 
stage. 

The development of concepts for new guide areas is done through brainstorming and delimitation. The 
concepts are visualized with CAD-software (computer aided design) and tested digitally with manikins for 
fit and reach. More about the details in the methodology can be read in the chapter . 
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2 Frame of Reference 
This chapter aims to explain and compile some of the necessary background information and theories 
used in this thesis. 

2.1 User Involvement Theory 

When users are involved in the product development process, it traditionally is in the later phase of the 
process to verify assumptions or validate a concept. There are however benefits with involving users in 
the early stages of product development such as faster and better quality research as well as a stronger 
correlation between product trait and end-user needs, (Liem & Sanders, 2011). 

There are mainly two approaches to involving users, (Liem & Sanders, 2011). Either the users are seen as 
experts of their own experiences, and act as informers or consultants, or the users are seen as participants 
in the design process and act as co-creators. In addition to this there are two main approaches to product 
development. Either research drives the development process or the design itself drives the process. 
Figure 3 shows a map of different design research methods. 

 

Figure 3. Map of Design Research and Practice, (Liem & Sanders, 2011).  

2.1.1 User Centered Design 
In the User Centered Design approach the user is seen as an expert on his or her experiences of usage. 
The user is actively informing the design team, which then takes this information into account in the 
design process. In short – the design team develops a product for the user. 

2.1.2 Co-Creation 
Co-Creation involves the end-user as a participant during the early stages of the design process. The user 
acts as sort of a member of the design team. In short – the design team develops a product with the user. 
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2.2 Context Mapping 
To get a greater understanding of the use of products the context of usage is researched. Context here 
meaning physical environment, mental environment (stress, distractions) timeframe, social norms, ethics, 
interaction with other people et cetera, or “All factors that influence the experience of a product [-sic] 
use” as described by (Sleeswijk Visser, Stappers, Van Der Lugt, & Sanders, 2005). Product developers can 
have their own view of what this context may be and though this view may be correct it is no more than a 
guess based on the designer’s personal experience. By involving real end-users a richer and much more 
dependable view on reality is given. 

By homing in on the users’ day to day situation it is possible to find strong connections to their needs. 
This strong connection is a way of getting the final product to feel useful and desirable for the user 
(Westerlund, 2007). 

How is this information accessed and what information is the user really aware of? Knowledge can be 
divided into different levels. Explicit (what people say), observable (what people do), tacit (know-how) 
and latent (hidden/non-aware) knowledge. These different levels of knowledge are accessed using 
different methods as shown in Figure 4.  

 

Figure 4. Different levels of knowledge and corresponding accessing techniques, (Sleeswijk Visser, Stappers, 
Van Der Lugt, & Sanders, 2005) 

2.2.1 Interviews – What People Say 
There are different interviewing techniques to use depending on what kind of information is needed. 
These techniques span from highly structured to unstructured interviews, (Ekholm & Fransson, 1992).  

A highly structured interview is where all the questions are determined in advance and are answered one 
by one. Few to none follow-up questions are asked. This method is best used where predefined 
hypotheses are to be tested or verified. This can be seen as a quantitative method as the exact same 
interview can be held with a lot of people – much like a survey – and therefore give quantitative results.  

At the other end of the spectrum are the unstructured interview. In this case there are no predefined 
questions and therefore the interview takes the form of a conversation. Follow-up questions are the 
essential part and are what drives the interview forward. This is a purely qualitative method as it is highly 
explorative and results in no quantitative data since every interview is conducted differently. 

The middle ground between these two methods is the semi-structured interview. Here a number of 
predefined questions are always asked, but it is still the follow-up questions that drives the interview 
forward. This is – like the unstructured interview – a qualitative and explorative method, but the 
predefined questions help cover interesting areas and give a chance to compare different interviews. 

2.2.2 Observations – What People Do 
There tend to be differences between what people say they do and how they really act. The answers given 
from interviews are often colored by ethics or expected opinions (Westerlund, 2007). It is therefore 
important to observe users to see how they really behave in a live situation.  

A method that combines the advantages of both interviews and observations is the contextual interview. 
It is basically an interview performed during an observation. The questions asked are mostly of the type: 
“Why did you do that? How often do you do this? Have you always done it like that?” 
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2.2.3 Generative Sessions – What People Feel 
To get access to information about how the users feel about their user experience and what matters to 
them it is possible to involve the users in generative sessions. These sessions are held in groups and have 
been proved to “[…] produce varied and rich views, anecdotes and explanations about the explored 
context which include the use situation and the users concerns, memories, feelings and experiences 
surrounding it”, (Sleeswijk Visser, et al., 2005). In these generative sessions the participants are asked to 
create an artifact of some defined sort on a subject and also tell a story along with it. Examples of artifacts 
can be collages, low fidelity prototypes and sketches. Most of the useful information however is not to be 
found in the artifacts themselves, but in the stories and anecdotes that surround them, (Sanders, 2009). 

COLLAGES 

When creating a collage-kit consisting of photographs there are certain guidelines according to (Sleeswijk 
Visser, Stappers, Van Der Lugt, & Sanders, 2005): 

 Diverse content (a good mixture of nature, people, animals, interactions, fantasy objects et cetera 
in different contexts). People in images should reflect a diversity in sex, age et cetera. 

 Images should be of more or less the same quality or resolution. Otherwise there might be 
tendencies to favor the nicest looking image over the more suiting. 

 Avoid subject related images. In this case there should be no images of people in buses for 
example. 

 Ambiguity in most pictures is preferable. This forces the participants to make their own 
interpretations and create stories around the images. 

FACILITATING 

A generative session can be a difficult process as the participants are to challenge thought patterns and be 
creative, and therefore it is possible to benefit from facilitating such sessions, (Lund & Tingström, 2011). 
A facilitator must have the basic understanding of the problem solving process, communication skills and 
some authority. Facilitating involves ensuring that all participants take part, challenge their thought 
patterns and ideas and see to that the session stays on track and is driven forward.  

2.2.4 Sensitizing 
To get the most out of a generative session one can sensitize the participants. “Sensitizing is a process 
where participants are triggered, encouraged and motivated to think, reflect, wonder and explore aspects 
of their personal context in their own time and environment”, (Sleeswijk Visser, Stappers, Van Der Lugt, 
& Sanders, 2005). This sensitizing can take different forms, but generally consist of given tasks where the 
participants are to document certain aspects of their use for about a week or so. For example via a diary, a 
camera, or a questionnaire. 

2.3 Ergonomics 

Ergonomics (or human factors) is the scientific discipline concerned with the understanding of 
interactions among humans and other elements of a system, and the profession that applies theory, 
principles, data and methods to design in order to optimize human well-being and overall system 
performance, (International Ergonomics Association, 2011). 

2.3.1 Anthropometry 
Anthropometry refers to the measurements of human dimensions, postures, reach, weight et cetera, and 
how they vary over a population. These variations are mainly connected to groups of age, gender, or 
ethnicity, but also vary among individuals that belong to the same of these groups. 

When designing a workspace it is important that the users both fit there and can reach whatever is 
important. Ideally a space should be designed for everyone, but practical and economical limitations 
render this impossible in most cases, (Hägg, Ericson, & Odenrick, 2008). Therefore space is designed for 
the larger individuals, typically the 95th-percentile of men. This means that 95% of the male population 
will fit (and of course an even larger share of the entire population). In respect of the users’ reach, space is 
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designed for the smaller individuals, typically the 5th percentile of women. This means that 95% of the 
population will reach. 

In  Figure 5 and Table 1 anthropometric data for Swedish adults for the 5th, 50th and 95th percentiles 
gathered in 2009, are presented, (Högskolan i Skövde, 2011), (Hanson L., 2009). For full table see 
Appendix 1. Worthy of mention is that the percentiles are individual for each measurement – a person of 
95th percentile body length does not necessarily have arms or legs of the 95th percentile length. 

 

Figure 5. Anthropometrical definitions, (Högskolan i Skövde, 2011).  

Table 1. Examples of anthropometrical measurements in mm, (Hanson L., 2009). 

# Dimension Women Men 

  5th 50th 95th σ 5th  50th 95th σ 

2 Body height 1562 1673 1785 68 1676 1791 1907 70 

27 Popliteal height 401 447 493 27 433 486 538 32 

30 Hip breadth, sitting 364 415 467 32 334 391 449 35 

PERCENTILES 

Due to this variation in measurements, anthropometrical data is best seen as a statistical distribution rather 
than specific values. This distribution typically follows a normal distribution curve (over a population), a 
symmetrical bell-shaped curve with the mean value – μ – at the peak, see Figure 6. Note that the areas 
under the different curves are the same, and that these curves act as an example. 
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Figure 6. Example of normal distribution curves with different parameters, (Wikipedia, 2008). 

The mathematical definition for the mean value is described as: 

   
   

 
   

 
 

where Xi is a sample value and N is the total number of samples. To give information about how varied 
the results are, the term standard deviation – σ – is used, and defined as: 

   
        

   

   
 

The normal distribution curve approaches the x-axis asymptotically which theoretically means that one 
must have an infinite span if one wants to cover all occurrences. To rid this problem the practical answer 
is to ignore the extreme minorities at both ends of the curve.  

For engineering and human factors purposes this anthropometrical data is often used through percentiles. 
The xth percentile is a data point that corresponds to where x % of the data points are smaller than that 
value. For example, the 50th percentile for a normal distribution is the same value as the mean value, since 
50% of all the data points are smaller than the mean value. The 5th percentile is the smallest data point 
which still is larger than 5% of all of the data points.  

The percentile values can be seen as a cumulative value. In Figure 7, the cumulative density function of 
the same normal distribution curves as in  are presented. The vertical axis describes the quote of the total 
amount of values that are lower than the corresponding value on the x-axis. For example in the most flack 
curve (μ=0, σ=5), the value X=1 corresponds to Φ≈0.67 which means that the 67th percentile (for the 
most flack curve) is 1. 

 

Figure 7. Example of cumulative density function of normal distribution curves (same as in Figure 6), 
(Wikipedia, 2008). 
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The percentile values for a normal distribution – with known μ and σ – can be calculated using the 
following formula: 

        

where F is a multiplication factor, see Table 2. 

Table 2. Multiplication Factor for Percentile Calculation (Wickens, Lee, Liu, & Gordon Becker, 2004).  

Percentile 1st  5th 10th 25th 50th 75th 90th 95th 99th 

F -2.33 -1.65 -1.28 -0.67 0 0.67 1.28 1.65 2.33 

2.3.2 Seating Ergonomics 

HEALTH ISSUES 

The purpose of using ergonomics in design is not only to improve comfort for users, but also to avoid 
health issues. 

Keeping a static seated position for an extended period of time will result in a low-intensive static load on 
several muscle groups, mainly in the back muscles. These static loads will eventually result in health issues 
and pain in musculature and joints, (Hägg, Ericson, & Odenrick, 2008). One particular part of the body 
where such attrition damages are fairly common is the spine. 

SPINAL ANATOMY 

The spine – or vertebral column – is built up by 33 bones called vertebrates, extending from the tailbone 
up to the head, divided into five sections, see Figure 8. The spine is supported by tendons, ligaments and 
muscles. These help keep the spine upright and controls movement. 

 

Figure 8. The structure of a human spine, (Bridwell & Eidelson). 

In between these vertebrates are vertebral discs – cushions filled with loose fibers suspended in a protein 
gel – which acts as shock absorbers and sliding bearings, see Figure 9. These discs are non-vascular (no 
blood flow through them) and they are therefore dependent of pressure changes – due to motion – in 
order to maintain sufficient circulation of nutrients and prevent attritional wear. Nutrients access these 
discs through diffusion in the side walls of the discs. 
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Figure 9. Vertebrate joint in motion, (Bridwell & Eidelson). 

As mentioned above, a static spinal position also deprives the vertebral discs from sufficient circulation, 
which leads to debilitated discs which increases the risk of spinal disc hernias. There are also certain areas 
that are sensitive to pressure. The underside of the thigh close to the hollow of the knee where a lot of 
blood veins and nerves run close to the skin is such an area.  

2.3.3 Reach 
The reach of a seated person is limited by the person’s maximum arm extension, since the rest of the body 
is fairly fixated. In Figure 10, two reach volumes are defined: an inner reach (A) and an outer reach (B). 
The inner reach is defined as the possible reach of the forearm and the outer as the full extent of the arms. 

 

Figure 10. Reach volumes. 

Objects or controls that are often used should be placed within volume A. Objects that only need to be 
accessible should be placed within volume B. 

2.3.4 Recommendations 
There are mainly two different seat functions that are needed in order to satisfy the different user needs. 
One is a comfortable inclined sitting position and one a more upright position, resembling that of a desk 
chair.  

RELAXED POSITION 

It is difficult to define the meaning of comfort as it is a complex term which is built up by a number of 
factors. These factors are not always easy to control and most of them are subjective. It is easier to define 
discomfort in an objective way. Discomfort factors can be such things as awkward or extreme angles in 
joints or an uneven distribution of pressure. Absence of discomfort does not implicitly give comfort but it 
does however give less chance of unwanted static loads, (Hägg, Ericson, & Odenrick, 2008). 
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The main joint angles of a seated person are defined in Figure 11. 

 

Figure 11. Defenitions of posture angles. (Reed, Schneider, & Ricci, 1994) 

There are different studies done that gives recommendations to what are the most comfortable posture 
angles in a seated position. In Table 3 data is presented from three different studies. 

Table 3. Compilation of angles of comfort, (Åhl, 2008).  

Angle Description Rebiffé 1969 Grandjean 1980 Porter & Gyi 1998 

α Back* - Vertical 20-30° - - 

β Back* – Thigh 95-120° 100-120° 89-112° 

γ Knee 95-135° 110-130° 103-136° 

δ Ankle 90-110° - 81-105° 

* The back is defined as the straight line between the H-point and the shoulder joint. 
** This measurement is only relevant when the arm is supported by an armrest or steering wheel. 

Upright position  

When designing a seat that is going to be used as a work seat there are some recommendations to take 
into account. Most of the following recommendations are general for all seats but some of them are 
specific for work related seats, (Hägg, Ericson, & Odenrick, 2008): 

 The angle between the seat and the back rest should be between 100° and 120°. 

 The back rest should follow the curvature of the spine. 

 The seat should not be lower or deeper than it has to. Consequently, the seat depth should not be 

greater than the thigh length (measurement 14 in ) for a 5th percentile woman. 

 The workspace should allow great variation of the sitting position. 

 The workspace should prevent a stooped or hunched posture. 

 The workspace should prevent asymmetric postures. 

 The workspace should prevent postures where joints are kept in extreme positions during an 

extended period of time. 

 The seating should prevent high local pressures on the body. 
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ADJUSTABILITY 

There are recommendations for how the controls for adjusting the seat’s position should be designed and 
configured, (Åhl, 2008). 

 Controls should be easily accessible and usable from the normal sitting position. 

 Controls should only require one hand to be operated. 

 Graphics and instructions should be unambiguous and easy to understand. 

2.3.5 Space Allocation 
From the defined comfort angles and anthropometrical data one can calculate how much space the guide 
occupies, both vertically and longitudinally. In Figure 11 and Figure 12, some points of interest are 
defined and how they are related to one another by lengths and angles. 

 

Figure 12. Geometrical definitions of a seated person. 

With the shoulder joint as origin, the coordinates (xi, yi) can be defined by the following equations. 
Starting with the x-coordinates: 

     

               

                 

                   

                     

And in the same way, the y-coordinates: 
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The lengths A-D and angles α-δ are defined in Table 4. 

Table 4. Definitions of seating postures for extreme percentiles. 

Anthropometrical data  Comfort angles 

  Female Male   Upright Reclined 

# Measurement 5th P 95th P  Angle Min Max Min Max 

A Shoulder height, sitting 526.6 661.2  α 0 10 20 30 

B 
Buttock – Popliteal 

length 
427.8 543.4  

β 
90 100 89 120 

C Popliteal height 401.2 537.8  γ 80 90 95 136 

D Foot length 223.0 287.1  δ 80 90 81 110 

 

In Table 5 the space allocation of the used percentiles can be seen. 

Table 5. Space allocation coordinates of four different postures. 

  Female – 5th percentile Male – 95th percentile 

  x4 (length) y4 (height) x4 (length) y4 (height) 

Upright 
Min 581.1 921.7 737.1 1190.8 

Max 742.2 913.7 945.3 1180.8 

Reclining 
Min 938.0 574.2 1204.4 745.3 

Max 1180.1 637.0 1518.9 820.3 

 

These coordinates calculated are presented in the figures below with different origins. Figure 13 shows 
seated manikins with the shoulder joint as origin.  

 

Figure 13. Shoulder centered manikins. 

The origin can be chosen differently to show how these seated individuals can be combined. Figure 14 
shows the same coordinates as above expressed with the hip joint as the origin. 
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Figure 14. Hip centered manikins. 

A hip centered concept corresponds to a seat which’s attachment is fixed. A solution like this requires a 
lot of foot rest space (or flooring), but does not need a lot of room for seat reclining. A heel centered 
solution however needs very little room for a foot rest, which minimizes the space conflict between the 
foot rest and the stairway. However, this solution requires room for seat reclining. The heel as origin is 
shown in Figure 15. 

 

Figure 15. Heel centered manikins. 

2.4 Laws and Regulations 

There are international rules regarding construction and layout of buses compiled in (ECE-R107/04, 
2012), published by the United Nations Economic Commission for Europe (UNECE) in cooperation 
with Daimler AG. The regulation covers every single-deck, double-deck, rigid or articulated vehicle of 
category M2 or M3 (buses) with the exception of prisoner transports, ambulances, off-road vehicles and 
school buses. This regulation is quite extensive and thus only the regulations concerning the guide area, 
the entrance, and the gangway are mentioned in this chapter. 

2.4.1 Disclaimer 
The following paragraphs are condensed versions of the regulation and thus cannot be seen as a full 
representation of what is covered in (ECE-R107/04, 2012). The text aims to explain the regulation, and is 
not to be directly interpreted as the actual regulation. There may be errors in such an interpretation, and 
expostulation is made towards all such attempts. 

-800 

-600 

-400 

-200 

0 

200 

400 

600 

800 

1000 

-1000 -500 0 500 1000 1500 

W-minU 

W-maxU 

W-minR 

W-maxR 

M-minU 

M-maxU 

M-minR 

M-maxR 

0 

200 

400 

600 

800 

1000 

1200 

1400 

1600 

-2000 -1500 -1000 -500 0 500 

W-minU 

W-maxU 

W-minR 

W-maxR 

M-minU 

M-maxU 

M-minR 

M-maxR 



Master of Science Thesis | KTH & Scania CV   Levi Mårten 
User centered study and specification of an ergonomic coach guide area Carl-Johan Waldner 

- 16 - - Frame of Reference - 

2.4.2 Access Passage 
According to §7.7.1 in (ECE-R107/04, 2012) the free spacing extending inwards into the vehicle from a 
service door shall permit the free passage of a manikin with dimensions according to Figure 16.  

 

Figure 16. Access passage manikin measurements (mm). 

This cylindrical manikin must be kept axially parallel to a vertical plane as it moves from the gangway 
through the access passage out the service door. When moving over stairs, the manikin is replaced by a 
panel with the dimensions of the manikin’s lateral cross section and a thickness of 20 mm. The swept 
volume of this manikin (and panel) movement must be clear of objects, with the exception of flexible 
objects such as straps or seat belt components that can be moved out of the way. 

Folding seats (such as guide seats) may obstruct the access passage provided that: 

 It is clearly indicated that the folding seat is for crew use only. 

 The seat automatically folds up when not in use. 

 The service door is not considered a mandatory exit. 

 When the seat is in position of use, and in the folded position, no part of it shall be forward of a 

vertical plane passing through the center of the seating surface of the driver seat in its most 

rearmost position, and through the center of the exterior rear-view mirror mounted on the 

opposite side of the vehicle, see Figure 17.  
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Figure 17. Vertical plane of which no part of the guide seat may cross. 

2.4.3 Gangway 
The following rules apply for the gangway according to §7.7.5 - §7.7.6 in (ECE-R107/04, 2012). 

Gangways must allow free passage of the cylindrical manikin described by Figure 18. In the same way as 
the access passage manikin, flexible objects that can be moved may come into contact with the manikin. 

 

Figure 18. Gangway manikin measurements (mm). 

Folding seats allowing passengers to sit in the gangway are not permitted, since they obstruct the free 
passage in an emergency situation. The surface of gangways shall be slip resistant and the slope of the 
gangway shall not exceed 12.5 % longitudinally and 5% transversally for a Class III vehicle (coach). 

2.4.4 Steps 
The following rules apply for the steps of staircases according to §7.7.7 in (ECE-R107/04, 2012). 
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The minimum and maximum values for height, depth and overlapping of steps are presented in Figure 19. 
Note that the steps don’t have to be of the same height. 

 

 

 

The width and shape of a step should be such that a rectangle of dimensions 400 x 200 mm could be 
placed on a step without not more than 5% of that rectangle is overhanging the step. For steps from a 
double door, this requirement shall be met for both halves of the step. Furthermore, all steps shall have a 
slip resistant surface, and the maximum slope of a step must not exceed 5% in any direction. 

2.4.5 Passenger Seats 
Since no rules are mentioned for the design of the guide seat, the passenger seat is used as a reference. 
The following rules apply for passenger seats, including folding seats and the space for seated passengers 
according to §7.7.7 in (ECE-R107/04, 2012). 

The dimensional requirements for passenger seats are shown in Figure 20. 

 

 

 

 

For seats behind a partition or other rigid structure other than a seat, a minimum clearance in front of 
each passenger shall be provided according to Figure 21. A partition which’s contours correspond 
approximately to that of an inclined seat back may intrude somewhat in to this space. 

Figure 20. Dimensional requirements for passenger seats (mm). 

Figure 19. Dimensional requirements for passenger steps (mm) 

>450 >350 

400 – 500 (to floor) 

<380 (from ground) 

>200 

>300 

<100 

<350 



Master of Science Thesis | KTH & Scania CV   Levi Mårten 
User centered study and specification of an ergonomic coach guide area Carl-Johan Waldner 

 - Frame of Reference-  - 19 - 

 

  

2.5 Bus Layout 

The floor space designated to passengers in coaches is generally divided into three areas. On the left hand 
side of the gangway, the passenger deck runs from the back of the bus all the way to the partitioning wall 
behind the drivers area. On the right hand side one passenger deck runs from the back of the bus to the 
partitioning wall behind the mid entrance (or passage way), and one runs from the partitioning in front of 
the mid entrance – usually a toilet – to the partitioning wall behind the guide area, see Figure 22. 

 

Figure 22. Example of a coach passenger area layout. 

The layout of passenger seats are done by calculating the number of rows that can be fitted between the 
partitions, and then spreading those out evenly. The number of rows that can be fitted in a given length is 
given by the required distances between passenger seats. The distance between the seats are defined as the 
distance from the innermost part of the back rest at a height of 620 mm to the rearmost part of the back 
rest in front, at that same height. The minimum distance allowed according to (ECE-R107/04, 2012) is 
680 mm. 

In addition, this distance is regulated by different comfort classes. There are numerous standards and 
grading systems to describe different comfort levels. One example is the German star rating system from 
Gütegemeinschaft Buskomfort (GBK), see Figure 23 and Table 6.  

Figure 21. Clearance in front of a seat behind a rigid structure (mm). 
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Figure 23. Different comfort classes. (From left) Standard, comfort and luxury. 

Table 6. Comfort classes according to GBK star rating. 

 * ** *** **** ***** 
Property Standard 

Class 
Tourist 

Class 
Comfort Class First Class Luxury 

Class 
Seat – seat 

distance 
> 680 mm > 680 mm > 680 mm > 740 mm > 810 mm 

Back rest 
inclination 

- - 25 - 30° 30 - 35° 35 - 40° 

Foot rest - - - Yes Yes 

Arm rest - - - Yes Yes 

Tables - - Yes Yes Yes 

Toilet w sink - - Yes Yes Yes 

Mini kitchen - - Yes Yes Yes 
 

Due to this variation in seat-to-seat distances, it is often the case that the seats are spread out more than 
their comfort class requires. This phenomena more often occurs on the right hand side since it is divided 
into shorter decks (shows in Figure 22).  

When studying different bus models and their layout of passenger seats it can be concluded that in most 
cases this layout is not optimal. As an example, the passenger row placed in front of the toilet housing in 
the Irizar i6 (a model not covered in the benchmarking in the workshop) is placed about 150 mm more 
forward than it needs to be, even with the seat tilted back as far as it goes. This space is very hard to use 
for example for storage. These 150 mm would make a big difference for the guide area if used there 
instead. In other models the passenger seats are often spaced out more than they need to be according to 
their comfort class. This extra space would also make a big difference to the guide area.  

Generally speaking, in most models about 250 mm to 300 mm of space could be transferred from the 
passengers to the guide area by making the passenger seat layout more optimized. How this is solved in 
practice will differ from model to model, depending on the comfort class. 
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3 Methodology 
In this chapter the logical order of the project is described together with the methods used. 

3.1 Testing 

With several buses available at Scania, testing of guide areas in different bus models is done initially. The 
testing is open and unstructured with the goal to learn as much about the guide area as possible, in order 
to get familiar with the environment and to get an initial idea of possible problems in the area. These ideas 
are then used to make questions for interviews. 

Trucks were also benchmarked to get inspiration from driver and passenger seats. 

3.2 User Involvement 

To get an understanding of who the users are and to map the context of use a user centered design 
approach is chosen. In other words, the users are seen as informers more than participants. 

3.2.1 Interviews 
As a first approach towards the users, a number of interviews are held. As the understanding of a guide’s 
day to day work is limited within the design team at this stage, a semi-structured approach is chosen, as 
described in chapter 2. The goals are to explore similarities and diversities in background, opinions, 
experiences et cetera among the interviewees. A total of 15 people with different backgrounds are 
interviewed – all of them except one being certified local guides in Stockholm. The differences in 
background are for example age, nationality, guide work experience, education et cetera. The interviews 
are held individually and last for just over an hour in most cases. 

Experiences from these interviews help to get a better understanding of who the end-users are and what 
their context of usage is like. This helps to focus attention for future work. 

3.2.2 Workshop 
A workshop is conducted at the Scania Demo Centre. The purpose of this event is to get a greater 
understanding of the context of use, the different needs of different user types and to gain quantitative 
and qualitative data on how different guide areas are perceived by users. For a more detailed view of the 
workshop structure see Appendix 2. 

Eight participants are invited. Five of those are guides – with experiences from local guiding, tour guiding 
and tour managing – two are drivers and one of them is the CEO of an Stockholm based bus company. 

About a week before the workshop a sensitizing task is sent out to the participants. This consists of asking 
them to bring their guide bag (packed with equipment they usually take with them when going on a tour) 
and asking them to describe three work related events:  

 Describe a time where you did something really good. 

 Describe a time where something went really bad. 

 Describe a time where something very unexpected happened. 

First of all a benchmarking exercise is conducted. This in order to get all the participants’ minds and 
critical thinking going as well as finding out what end-users and other stakeholders think of different 
solutions available on the market. This is covered more in section 3.3. 

Next, the participants ride different buses and are asked to perform different scenarios and discuss 
upcoming problems. The purpose of this part is to further getting the participants to reflect on their work 
situation regarding the guide area. 

The generative sessions following are divided into three parts, values – problems – solutions. In the first 
part, groups of four participants are asked to do a collage where they describe how they feel about their 
profession and what is most important to them. To their help they are given a collage kit consisting of 
colored papers and a large number of diverse photographs. This is later presented in front of all the 
participants, and an open discussion follows. The presentation and following discussion are filmed. 
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As an extension of the following discussion the participants are now asked if they can identify problems 
that relate to these values. In other words, if anything in the guide area today is obstructing or hindering 
fully achieving or satisfying these values. 

With a common view of the problems, an idea generating exercise is performed. The method used here is 
often referred to as Brainwriting, where the participants have to come up with three ideas in five minutes 
and convey these on a paper, (Rohrbach, 1969). The papers are then swapped among the participants and 
the exercise now starts again with new ideas. This process is repeated until everyone has written 
something on all of the papers.  

In the last exercise the participants are asked to create and model the optimal guide environment for a 
future space ship. This hypothetical ship is meant to be used for guided tours with 40-60 passengers – just 
like a coach – but has no physical or dimensional limitations. This means that anything imaginable can be 
built around the guide area. 

3.2.3 Field Study to Bus Company 
A visit to the bus company Blåklint Buss is done to speak to drivers and owners. This is to get the 
perspective of the actual customer that buys the bus, as well as drivers who sometimes act as secondary 
drivers and tour managers simultaneously, and thus uses the guide area. The visit consists of semi-
structured interviews both outside buses and inside, in context, with the bus company owner and three 
different drivers. 

3.3 Benchmarking 

As mentioned above, the workshop contains a benchmarking exercise. This is done with one to two 
participants in each group assisted by staff from Scania whose job is to take notes and trigger discussion. 

The benchmarking is done by subjectively assessing a number of predefined areas according to a protocol 
(see Appendix 3) both quantitatively (with a score) and qualitatively (with an explanatory statement or 
opinion). In order to get a common ground for scoring quantitatively, participants are given a scale from 
one to ten along with written interpretations and a color scale, see Figure 24.  

 

Figure 24. The subjective scale used at the benchmarking exercise. At the left is the original Swedish 
version given to the participants, on the right  is a translated version. 

Five different bus models are benchmarked. These models are chosen with respect to market relevance, 
availability and a desired variety of solutions. 
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3.4 Compiling Information 

3.4.1 Personas 
With the information gathered from interviews and generative sessions, personas are created. A persona is 
a fictional character which represents a typical user group. It has a name, a photo and a background story 
as well as goals, hopes and values. Personas are a powerful way of communicating who the end-users are, 
(Sleeswijk Visser, Stappers, Van Der Lugt, & Sanders, 2005). 

The method chosen is to construct personas based on qualitative research, (Mulder, 2006) such as the 
interviews and generative sessions. Key words that describe how the interviewees think and feel, what 
their background is, and other aspects relevant to their personalities are defined. These key words are 
segmented, grouped and correlated to one another, see Figure 25. 

 

Figure 25. Segmentation of personality traits. 

These personality traits are then condensed into a few personas which together represent most of the 
interviewees, see Figure 26. 

 

Figure 26. Condensation of traits into personas. 

3.4.2 Scenarios 
In a similar way as with personas one can easily communicate the different types of user situations using 
scenarios. These are constructed in a similar way as personas, based on information gathered from 
interviews. Apart from just describing the events in chronological order they are “spiced” with different 
problems that can occur during use. 
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3.4.3 End-User Views 
During interviews, observations, benchmarking and generative sessions a substantial amount of data is 
gathered concerning how users feel about certain areas in the guide environment and the work itself. 
These opinions are condensed and compiled in a list sorted by function. Under each function there is a 
sub-list of the different opinions gathered. Similar opinions are combined, and the most frequently 
occurring ones are put higher in the list. This list is a helpful tool when creating and prioritizing the 
technical specifications. 

3.5 Technical Specification 

In order to be able to verify what how good a guide area concept is, all input is quantified and arranged in 
a technical specification.   

3.5.1 Requirements 
There are a number of different aspects to take into account when making a technical specification or a 
list of requirements for a new product. Those relevant to this project are end-user needs and secondary 
user needs (drivers, passengers et cetera); ergonomic guidelines; laws and regulations that affect the guide 
area or neighboring areas; physical limitations from neighboring areas; and other requirements such as 
branding guidelines or modularity, see Figure 27.  

 

Figure 27. A schematic view of different aspects of the specification of requirements. 

3.5.2 Quality Function Deployment 
In order to translate customer needs into concrete technical specifications, a method called Quality 
Function Deployment (QFD) is used. The QFD gathers information in a matrix, sometimes referred to as 
the House of Quality, see Figure 28. Time and effort spent following this technique ensures a good 
understanding of the problems at hand and gives a clear way of evaluating concepts to come later in the 
process, (Ullman, 2010). 

Requirements 

 

Must have 

 

Should have 

 

Nice to have 
 

User needs 

Ergonomic guidelines 

Laws & regulations 

Physical limitations 

Others 
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To fill in this matrix these eight steps are followed, (Ullman, 2010): 

1. WHO - Who are the different type of users? 

2. WHAT - What do the users need? What functions are they looking for? 

3. VS. - Relate the needs to the different users and rank them. Aspects are at different values for 

different types of users. Points can be distributed freely among the different functions as long as 

the scores are normalized, so that the sum of all the scores add up to 100 points for example. 

4. NOW - Identify and evaluate competition in regard to the customer needs. For each function 

requested by users, the competition is rated on the same 1-10 subjective scale as used in the 

benchmarking exercise. Most of the results can be taken from there. 

5. HOW - Generate engineering specifications that corresponds to the user needs (under WHAT). 

These specifications must be parameterized, measurable and have target values and target actions 

(increase, decrease or hit target). 

6. CORRELATION - Relate these specifications to the customer needs. What correlates to what 

and how strong is that connection. These connections are conveyed through predefined symbols 

and a scoring system according to Table 7. Each technical specification should ideally relate to 

more than one function. 

  

VS. 

Who 
wants 
what 

WHAT 

Required 
functions 

 

NOW 

How good is 
the competition 

CORRELATION 

How to measure what 

HOW 

Engineering specifications 

INTERACTION 

Dependencies 

 

 

RESULTS 

How much is good enough 

WHO 

 

Figure 28. Quality Function Deployment matrix. 
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Table 7. Scoring for relationship correlation. 

Relationship Points 

Strong 9 

Medium 3 

Weak 1 

 
7. RESULTS – How important are the technical specifications in relevance to each other? An 

overall weighting is performed according to the following steps: 

1. For each costumer, multiply the importance weighting from step 3 with the 0-1-3-9 

relationship values from step 6. 

2. Sum these weighted values for every engineering specification. 

3. Normalize these sums. 

8. INTERACTION – Some of the engineering requirements might be dependent of each other. 

This means that there might have to be trade-offs (negative interactions) or synergies (positive 

interactions). 

3.6 Concept development 

The concept development stage of the project is done to visualize the requirements. The process is started 
with a brainstorming session, where solutions to different problems in different scales are made. The 
brainstorming follows the following rules, cited from (Ullman, 2010): 

1. Record all the ideas generated. Appoint someone as secretary at the beginning; this 
person should also be a contributor. 

2. Generate as many ideas as possible, and then verbalize these ideas. 
3. Think wild. Silly, impossible ideas sometimes lead to useful ideas. 
4. Do not allow evaluation of the ideas; just the generation of them. This is very important. 

Ignore any evaluation, judgment, or other comments on the value of an idea and chastise 
the source. 

The ideas are then sorted and refined based on feasibility, and presented as-is. As the problems of guide 
areas exist in many different forms and apply to different aspects of the area, no comparison or evaluation 
is done in between the ideas. Instead, focus is put on a better visualization of an entire guide area, with no 
evaluations done at this stage of this project. 

The visualization is done through CAD-software Catia V5, using existing bus bodies and seats together 
with newly constructed parts and panels. Manikins built in to the software are used to evaluate reach and 
fit in the concepts. The concepts are then visualized further by rendering the 3D models with light sources 
and background images to bring life to the pictures that are produced.
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4 Implementation 
This chapter aims to describe the progress of the project and works as a step between the methods and 
the results. 

4.1 Interviews 
This section contains a summary of the interviews conducted. The summary is structured by topics of 
discussion and contains both general opinions and specific quotes to emphasize certain points. The names 
of the guides have been left out for anonymity.  

GUIDES 

The majority of local guides have an academic background in the liberal arts such as history, arts and 
languages. It can sometimes be hard to find a job that is related to these educations however. The guide 
profession though, is a good way of conveying the interests and the competence in these subjects. 
Another common denominator among guides is an outgoing personality and a passion for meeting new 
people. It is not uncommon for guides to have a foreign background, especially local guides. 

There are basically three different categories of guides. Local guides, tour guides and tour managers. Local 
guides mostly do sightseeing tours, museum visits and walking tours, usually with groups ranging from 10 
to 50 people. The tours usually take up to three hours, of which about half is spent in the bus. Tour 
managers act as leaders and keep track of all the administrative details concerning the trip. They work with 
longer trips, lasting for a few days up to perhaps two weeks. These guides are usually employed by the 
travel agencies and therefore often know the driver well beforehand, but there are freelance tour managers 
as well. Tour guides are a mix of local guides and tour managers. They often do tours ranging from 3-8 
hours up to a couple of days, typically with themed trips to semi-close locations. 

There are also guides that have or have had more than one of these roles. 

GEAR AND EQUIPMENT 

The guide’s often carry a designated guide bag containing their material that they usually need in their job 
during a day. Backpacks or larger handbags are common bag models used by guides, see Figure 29.  

 

Figure 29. Guide bag. 

The bag’s contents vary somewhat, but it generally contains: 

 Manuscript 

 Pictures (of the royal family, of historical persons, of how the city used to look et cetera) 

 Brochures  

 Time tables 

 Telephone 

 Binder (with miscellaneous content, booking information, passenger lists et cetera) 

 Water bottle 

 Snack pack 
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DRIVER COLLABORATION 

All of the guides interviewed stresses the importance of a functional guide-driver collaboration.  

“The guide and the driver must be a team, and play on the same side. It is important that 
you get the chance to talk privately together so you do not end up fighting in front of the 

passengers.” 

The driver has his own schedule and deadlines to follow apart from the tour and can be stressed and 
bothered by the guides somewhat more floating schedule. This stress can sometimes get transferred to the 
guide, so it is a lot up to the guide to be obliging and mediate with the driver.  

“Mediating with a grumpy driver can be very hard when you have barely even met and not 
have had time to talk.” 

The guide usually meets up with the driver about ten minutes before the passengers arrive. During this 
short period of time the guide often gives a briefing of the tour, what stops that are planned and what 
streets to avoid. Furthermore they usually try to get to know each other a little bit in order to get a 
smoother ride.  

Local guides often know more about the traffic situation than the driver, are responsible for what route to 
take and have to improvise if there are traffic jams or other obstacles. It is not uncommon that the driver 
has never been to the location of the tour before. This means that the guide often has to give directions in 
real time to the driver by pointing while talking in the microphone, see Figure 30. 

“If the driver is unfamiliar with Stockholm, I tell him to just keep on going straight, unless I 
point left or right.” 

 

Figure 30. Guide giving directions to the driver while talking to the passengers. 

There is also a need to be able to communicate privately with the driver. For example if the guide has 
called ahead to a hotel for the night to confirm a booking, and it turns out that the hotel is not expecting 
the party, then the guide will have to be able to quickly improvise and work with the driver as a team 
without worrying the passengers. 

The guides are in most bus models dependant on the driver to control some of the functions, such as the 
microphone volume, the climate, the stereo and even the guide area reading light. If the collaboration isn’t 
working, this can be a real nuisance. 

PASSENGER CONNECTION 

The first thing the guide does when all the passengers are aboard and seated is to grab the microphone, 
stand up and face the passengers to welcome everybody, and to introduce themselves and the tour in 
general, see Figure 31. 



Master of Science Thesis | KTH & Scania CV   Levi Mårten 
User centered study and specification of an ergonomic coach guide area Carl-Johan Waldner 

 - Implementation -  - 29 - 

 

Figure 31. Guide standing up and introducing herself. 

To connect with the passengers is very important for the guides, and some guides do not feel that they 
achieve enough connection solely on auditory communication.  

“I do not want to tell a story to the asphalt.” 

They therefore tend to seek eye contact with the passengers in different ways. Some lean out into the 
gangway, see Figure 32, some even unbuckle their seatbelts and stand up to face the passengers at red 
lights and other short stops, while others sit at the first passenger row. A guide has to be able to notice the 
reactions of passengers in order to know whether the guide is going in the right direction with their 
material, or if they have lost their audience.  

 

Figure 32. Guide turning around to face the passengers. 

As a contrast to this, other guides believe firmly that it is important that they are not seen. In addition, 
they feel that it is hard to be focused on what lies ahead if they do not keep their eyes forward.  

“They are not supposed to look at me, they should look at what I am talking about. 
 I am not the main attraction.” 

Most guides talk about getting in character as they start a tour. The role varies slightly from person to 
person and depends on the group and what kind of tour they are leading. It can be everything from a full 
out entertainer to a diplomatic and very serious character. 

“You take the stage as you step aboard the bus.” 
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The ability to adapt the tour to the group is something that some guides take great pride in.  

SIGHT-SEEING VS. LIFE-SEEING 

A just as important aspect of guiding as the sight-seeing itself is something referred to as life seeing. 
Passengers are just as – if not more – interested in practical information about life in the location the tour 
takes place in. Information on how much apartments cost, what the tax rates are, how the day care system 
works, politics, public opinions et cetera. These questions are raised spontaneously during tours and 
require a great deal of intercommunication between the guide and the passengers.  

“You do not always have answers for everything, but I try to look things up on my phone if I 
get a chance. That sort of service is greatly appreciated among the guests.” 

This aspect of a guided tour is what makes it come to live and what separates it from prerecorded tours. It 
therefore makes it imperative to ensure a good visual and auditory communication between the guide and 
the passengers when designing a guide area. 

STORAGE AND SURFACES 

All of the guides interviewed stress the importance of having a designated storage for a guide bag. The 
guide bag contains all of the material needed for the different trips and tours and it needs to be within 
reach and out of the way for the passengers and the driver. 

“My bag is my office.” 

When exiting the bus for a stop, the guides often leave the bag behind. The only place where the bag is 
not in the way for exiting passengers is on top of the instrument panel. This however makes it exposed 
both inside and outside the bus, and it is not uncommon for guides to get their bags stolen. 

The second most wanted storage area is some sort of unloading surface. A guide carries a lot of different 
material – such as a manuscript, maps, pamphlets, brochures, pictures, time tables et cetera – that have to 
be easily accessible during the tour. This material is often stored temporarily on top of the instrument 
panel since it is the only relatively flat surface available apart from the floor. This is however not popular 
with the driver, as it blocks the view, and moves around as the bus brakes and turns. It is not uncommon 
for things to slide over towards the driver or fall down the stairs making them inaccessible. In addition, 
any material that is left there when the guide exits the bus will almost always be taken by the passengers. 

“It would be nice if there was some way I could leave my things behind, without them being 
on display.” 

As a tour manager in particular, there is some work that needs to be done while on the road. This makes it 
absolutely necessary to have some sort of desk where the guide can do some writing, put down their 
laptop, and get organized. Most of the work done from the guide area is however done by phone. 

“I always write travel reports while I am on the road. A sort of diary where I write down 
what we have done, any problems that have occurred and reviews of restaurants and rest areas 

along the road.” 

There is often nowhere to hang a coat or jacket in the guide area. the hangers that do exist often obstruct 
the passengers’ view. Most guides sit with their jackets in their laps which limits their mobility somewhat. 

SEATING 

The guide is the first person to get out of the seat as the bus makes a stop. The guests are always eager to 
get out as fast as possible and they are not able to do that with the guide standing in the way. 

“The stops can be quite hectic. Before the bus has stopped, a queue has formed behind me in 
the aisle.” 

 The guide is also the last person to get seated before the bus starts rolling, or sometimes even as the bus 
is already in motion. With a tight schedule, the driver can be tempted to drive off before the guide has had 
a chance to fold down the seat. 
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Folding the seat down can be harder than it seems. There is a large variety of locking mechanisms and the 
spring loaded seats often require force to fold down. During the stressful moments of departure, much 
time has to be spent on figuring out how the seat works, see Figure 33. 

“I bet there are more variations on guide seats than there are buses. They are never the 
same.” 

 

Figure 33. Guide working with the seat’s locking mechanism. 

Guides often have to ask the driver for help to fold the seat down which makes some of the guides 
interviewed feel less independent. Every time that the guide stands up, the seat slams shut and the 
procedure is repeated. 

The biggest problem concerning comfort is the lack of leg space in front of the seat. Especially some of 
the male guides that measure close to two meters in height, but even shorter individuals, have a hard time 
fitting. This lack of space makes it close to impossible to change sitting position during the ride, which can 
lead to pain, stiffness and sometimes even accidents. 

“I have several colleagues who have fallen flat on their face when exiting the bus since their 
legs have gotten so stiff.” 

Even though the guide’s general attitude is to be service minded, professional and put the guests’ well-
being first, many of them admit that the lack of comfort affects their ability to completely focus on the 
job. 

“I personally guide more than 10 000 people a year. The fact that I do it from a space that 
is so poorly designed affects by extension not only me but a lot of people’s experience.” 

CLIMATE 

A big problem during the summer season is the lack of sun protection in the guide area. The guide area is 
situated very close to the windshield, and also sits low which makes it exposed to the sun. 

“It is like a greenhouse up front. It gets so hot from the sun, and then you have small beams 
of very cold air hitting you from the AC vents. You feel sick at the end of a sunny day.” 

In most buses there is some sun protection in the form of a curtain or a sun-blind, but these cannot be 
used without blocking the view of the passengers. This is something that all the guides interviewed agreed 
on, that the passengers’ view cannot be blocked under any circumstances.  

There are only a few bus models where the guide is able to control his or her own climate from the guide 
area. This is greatly appreciated since it offers a better working climate and also makes the guide more 
independent.  
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SAFETY 

The safety is a concern for many guides, but though many are aware of the exposed position, some still do 
not use the seat belt properly, mainly because they feel it limits their ability to move, but also because they 
will have to let go of the microphone in order to put the seatbelt on.  

“Some of my colleagues have had accidents over the years. But I have been lucky. 
‘Knock on wood.’” 

Some of the guides interviewed are reluctant to use the guide area because of safety reasons. They take 
their place in the first passenger row instead, where they feel better protected. 

“It is the death seat.” 

4.2 Workshop 
The workshop consists of two main parts. One is a researching phase, where users are interviewed in 
context and grade different buses as a benchmarking. The other phase is a generative phase where users 
are asked to come up with ideas of new guide areas. 

4.2.1 Benchmarking 
The results of the interviews and testing become a guideline for the benchmarking of different buses in a 
workshop together with guides, drivers and a bus company owner and bus buyer. The benchmarking is 
done to make sure all participants of the workshop have the same idea of the guide area, as well as to see 
what separates the different bus models, both positively and negatively. Other than this, the benchmarking 
also allows for new aspects of guide areas showing up that would not show during a normal interviewing 
process. With the benchmarking being done in the right context, users have a chance to associate freely 
and accurately in a different way than going by memory. However, the results given are in many aspects 
rather confirmation of the interviews more than new ideas. 
Following the process for the benchmarking described in the methods chapter, results are given both in 
the form of statistical numbers grading each vehicle, as well as user comments. This information is then 
weighed together with the information in the interviews to define the actual problems in guide areas 
through a QFD. 

“We are always last!” 

Guides are aware of the fact that the dedicated guide area in buses is not so much an area made for the 
guide as it is a seat not made for passengers. Summarizing the experience of the benchmarking can be 
done with the above statement. 

MODELS 

Five different bus models are investigated, assessed and documented in detail, see Table 8. These models 
are from different manufacturers and price ranges but all of them come into contact with all of the above 
described scenarios and personas. Additional models are investigated, but however not as thoroughly as 
these five. 

Table 8. Investigated bus models. 

Bus model Chassis Body builder Length Passengers Type 

Scania Touring Scania Higer (China) 12.0 m 49 Standard 

OmniExpress Scania Lahden (Finland) 13.0 m 53 Standard 

Irizar PB Scania Irizar (Spain) 13.9 m 63 Premium 

Volvo 9700 Volvo Volvo (Sweden) 13.0 m 53 Standard 

Neoplan Starliner Neoplan (Integrated build) 13.0 m 55 Premium 
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GENERAL OPINIONS ON ALL GUIDE AREAS 

It is worth noting that though some buses are considered better than others, the overall quality of every 
guide area is considered less than good, and no user in the workshop (or in interviews) mentions having 
been in buses with good guide area standards. 

Many users comment on hitting their knees on handrails for the entrance, which shows that handles often 
are placed in an unfortunate way. 

A few opinions differ subjectively among the participants. For example, some guides find wireless 
microphones a good solution to the problem with too short cords, while others are skeptic of the 
technology and afraid of the battery running out or the wireless system malfunctioning. Differing opinions 
on the connection with passengers – whether or not the guide should be seen by them or not – is also 
present. 

“If the microphone dies, the tour dies.” 

One contradicting part of the guide area is the cold storage compartment that is placed in the instrument 
panel in many buses. Some of the guides believe this to be a necessary part of the guide area, while others 
mean it is really there for the sake of the passengers and the comfort of the driver. Another example of 
contradicting opinions is the folding function of different seats. The guides would prefer the seat not to 
have a locking function when trying to fold the seat, however, when passengers enter and exit many of 
them use the seat as a handle, and then it is crucial it does not fold by mistake. Still, if possible, guides 
would prefer the seat to be easily folded with one hand only.  
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SCANIA TOURING 

Scania Touring is a standard coach made by Scania in cooperation with Chinese bus body builder Higer. It 
has a relatively basic guide area without much extra equipment, see Figure 34.  

 

Figure 34. Scania Touring guide area. 

The guide seat has got a locking mechanism located underneath the seat that has to be released before the 
seat can be folded down. It is also dangerous to use as the surrounding areas are full of sharp edges. It 
does not stop the seat from folding up while down and does not stop the seat from moving a proper 
distance when used as a handle, which makes its function completely incomprehensive. The seat is spring 
loaded and requires force to fold down.  

The foot rest is a small extension of the floor in front of the guide seat.  

The stairway handle interferes with the knees of a seated guide of almost any size.  

The microphone holder is placed high up next to the door which makes it difficult to reach – even for 
taller individuals.  The dashboard is curved and offers little opportunity for unloading or storage. 
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There are many comments on the front panel not being flat on top, which is considered bad since it 
makes unloading and writing impossible. Together with the plastic material being ‘slippery’, and the air 
condition outlets being in the front of the panel, there is no way of putting any papers there. 

 There is a glove compartment in the panel, which is commented on with the fact that it would obstruct 
the view of the driver when opened. Some users comment on the risk of forgetting their things if they 
store them in a closed compartment. 

One of the guides stores her bag behind the driver seat where it is partly exposed in the passenger aisle, 
with the risk of people tripping over it. Accidentally she also leaves it there when moving to the next bus 
during the benchmarking exercise. The space for unloading is in the users own words ‘nonexistent’. 

Considering the air condition, the outlets are considered very bad. The placement in the ceiling makes it 
impossible for some of the guides to reach without standing up and leaning out the staircase, which in the 
case of the vehicle moving would be not only scary but possibly dangerous. The same goes for the 
lighting, which is placed with the air outlets, and controlled from the driver seat. This could impose 
danger of temporarily blinding the driver while in use. 
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OMNIEXPRESS 

Scania OmniExpress is a standard coach made by Finnish bus body builder Lahden. It has a basic guide 
area without much extra equipment, see Figure 35. 

 

Figure 35. OmniExpress guide area. 

The guide seat folds down by means of a spring loaded four bar linkage mechanism which enables the seat 
to be quite compact in the stow-away position. This mechanism unfortunately has a singularity problem 
which makes it almost impossible to fold down without using both hands. The foot rest is a small 
extension of the floor in front of the guide seat.  

The microphone holder is placed on the dashboard between the driver and the guide. The dashboard is 
fairly flat and consequently gives some opportunity for unloading and storage. A refrigerator is placed in 
the dashboard in front of the guide and next to the guide is a cabinet with a coffeemaker. This is 
considered bad, since no guide or driver would want to serve hot coffee in a moving bus – partly for not 
staining any part of the bus, but mainly because of the risk of scolding someone. 
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The first impression for many guides of the OmniExpress bus is that the entrance seems narrow.  

Having a trashcan like this particular bus has in the guide area is considered good, but not that it is placed 
so unfortunately in the entrance, where it partly is in the way of entering the bus. It is also considered bad 
that passengers would see the trash as their first impression of the trip. 

There is a reading light on a flexible arm, right next to the seat. The placement and design of the light is 
considered brilliant by all guides in the exercise. 

The comfort of the seat is considered good, with good support for the lower back and the neck as well as 
a good angle of the backrest, suitable for longer travels (compared to other models it should be said, not 
to driver or passenger comfort). The armrests are not good since they refold automatically if not held 
down by force, which makes the intended relaxation impossible. 

There are outlets for VGA- and 3.5 mm to plug in a computer or other sound or image devices into the 
bus’ system. This is considered very good, although the placement interferes with the guides’ legs. 
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IRIZAR PB 

Scania Irizar PB, made by Spanish body builder Irizar, is a coach towards the premium end of the 
spectrum. The bus is generally more generously equipped than the other Scania models, see Figure 36. 

 

Figure 36. Irizar PB guide area. 

The guide seat is spring loaded and folds with a one hand maneuver. When folding the seat down, the 
back rest slides forward giving it an inclination. The guide is seated very low – about 250 mm lower than 
the driver, and isolated, in the PB. It is the only bus in the comparison where the guide sits at a different 
height compared to the driver. 

The microphone holder is placed high up next to the door which makes it difficult to reach – even for 
longer individuals. The dashboard is high up relative to the guide seat and also rounded, which makes 
unloading impossible. A refrigerator is placed in the dashboard in front of the guide. 

Two users, the tallest ones, says this bus has the most comfortable seat, though the area itself is too tight, 
and the head rest is a bit too low for them. The back rest has a better angle than the other buses. 
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There is a camera in this bus pointed at the guide, that is considered good by some and bad by some. As 
long as it is controllable by the guides themselves it is considered good. It does not feel comfortable for 
the guides to be watched at all times. 

The foot rest that is foldable is considered very bad (see Figure 37). Short users has to slide off the seat to 
put weight on the rest to keep it from springing back in position, and the desired rest is eradicated. The 
foot rest also springs back in position whenever a guide slightly moves their foot to another position, 
meaning the guide has to refold it every time they move, which is considered a bad solution.  

 

Figure 37. Scania Irizar PB’s spring loaded foot rest. 
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VOLVO 9700 

The Volvo 9700  is a standard coach. It has got quite a different approach to the guide area design than 
other models on the market, see Figure 38. 

 

Figure 38. Volvo 9700 guide area 

The guide seat is spring loaded and folds down relatively easy. It is the only guide seat investigated where 
the seat height can be adjusted (not in an easy manner though since tools are required). The striking 
feature is the leg room made by a cutout in the dashboard which is made possible by moving the 
refrigerator to the side. This cutout is rather narrow though and not placed directly in front of the guide.  

The microphone holder is placed on the dashboard between the driver and the guide. The dashboard also 
offers an unloading surface and adjustable AC-vents. Next to the guide is a cabinet with a coffeemaker 
and underneath this is a lockable storage compartment. 

The users appreciate the fact that the seat folds easily, and can be done so with using only one hand (even 
though most of them use both hands to make sure the seat does not flip back while unfolding). 
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Some users comment on hitting their elbows on the right hand storage locker, and of the space being too 
narrow for shoulders and arms to fit comfortably. Another user comments on the arm rests following the 
seat when folded up, which is considered nice. The fact that the seat folds up in slow speed is also 
considered nice. The extra space for the legs is considered good, although narrow and low, but the foot 
rest makes one of the feet slip off and is considered a bad design.  

One user feels that the seat is a bit isolated (in a negative way) from the passengers. Another user 
comments that in this bus the user has one of the best contact situations with the passengers – with the 
passengers being placed at an angle and therefore most of them visible to the guide when the guide is 
turned around. 

There is still a lack of storage space, even though users at first reflect of it as being perfectly fine. One of 
the guides stores her bag beside the driver seat, with the result of it being open for pick pocketing and 
leaving it exposed for passengers to trip over it. Usually the guides stand up at the beginning of a trip, and 
one user lacks hand rails on both sides of the passenger aisle. The front panel is considered badly thought 
through since there is a space made for writing and unloading, but it is too narrow to keep anything but a 
pen. It is made in two levels (without any apparent reason other than looks), which removes precious 
space.  

The separate climate control for the guide is considered very good. There are two outlets that both are 
individually controllable, both in angle and in power.  
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NEOPLAN STARLINER 

Neoplan Starliner is a premium coach with a lot of equipment, see Figure 39.  

 

Figure 39. Neoplan Starliner guide area. 

The wide seat of the Starliner is lightly spring loaded and secured in the upright position by a locking 
mechanism. The foot rest is a small extension of the floor in front of the guide seat. 

The microphone holder is placed on the dashboard between the driver and the guide. The dashboard 
offers both some unloading capabilities and a storage compartment on top. There is a quite spacious 
storage cabinet with shelves underneath the dashboard. Underneath the guide seat is the entrance for the 
extra driver’s sleeping pod.  

The Neoplan scores better than the Scania buses, on average, but is also considered flawed in a number of 
fields, such as foot support and unloading surfaces. 

The Neoplan is considered good in knee space by all guides, though the space could still have been better 
if it was bigger, because it would allow more variation in the sitting position.  
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The Neoplan is considered to have a too hard seat by some. 

Users comment on the Neoplan seat being extra wide, but not in a good way – the arm rests are too far 
apart, and one user mentions the seat actually being a narrow double-seat rather than a wide single seat. 

4.2.2 Measurements 
Measurements of the selected models are presented in Figure 40 and Table 9. The dashed measurements 
are not taken explicitly but derived from known dimensions.  

 

Figure 40. Measurement definitions. 

The regulation measurements of (ECE-R107/04, 2012) presented in the table are those for space for 
seated passengers behind a partition or other rigid structure other than a seat. The guide seat is 
consequently not obligated to comply with these regulations as long as it is clearly indicated that the guide 
seat is for crew use only. However, the regulation serves as an example on what can be tolerated 
otherwise.  

Table 9. Measurements of guide areas. Colored fields do not meet the ECE-R regulations for passengers. 

# Description 
Scania 

Touring 
Omni-

Express 
Irizar PB 

Volvo 
9700 

Neoplan 
Starliner 

ECE-R 
107/04 

A Back rest height 660 750 700 680 670 - 

B Seat depth 390 420 430 450 400 >350 

C Seat width 445 440 420 440 570 >450 

D Headrest - windscreen 1160 1160 1070 1200 1270 - 

E Knee space 700 710 650 690 710 - 

F IP height 650 650 870 480 720 <850 

G Seat height 450 460 530 410 470 400-500 

H Foot space - depth 125 150 70 450 190 - 

I Foot space - height 105 145 120 420 125 >150 

J Depth of foot rest 260 230 300 500 170 >300 

K K = E - B 310 290 220 240 310 >280 

L L = E + H 825 860 720 1140 900 >700 

M M = E + H - J 565 630 420 640 730 <600 

4.2.3 Subjective assessment 
The investigated models are assessed subjectively according to an eleven point protocol with help of a ten 
degree scale. The protocol points are: 
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 Folding of the seat 

 Seat comfort 

 Knee space 

 Footrest 

 Unloading Surfaces 

 Microphone 

 Climate control 

 Lighting 

 Passenger contact 

 Quality feel 

 General impression 

The average score of all the models, along with how well they stood against the competition can be found 
in Table 10. For example, the Volvo scored best in 9 out of 11 categories. A full presentation of the 
subjective assessment can be found in Appendix 4. 

Table 10. Overall results of subjective assessment. 

Bus Model 1st 2nd 3rd 4th 5th Mean σ 

Scania Touring - - 1 2 8 4,8 0,72 

OmniExpress - 2 7 1 1 6,0 0,75 

Irizar PB - 3 3 3 2 6,0 1,26 

Volvo 9700 9 2 - - - 7,0 0,81 

Neoplan Starliner 2 4 1 4 - 6,4 0,76 

 

Three of the models tend to end up in the same relative order. The Volvo is considered best in almost all 
categories, the OmniExpress ends up in the middle and the Touring finishes last most of the times. 

Those categories where the mean scores are lowest overall are unloading surfaces, foot rests and knee 
space. Correspondingly, the categories where the guide areas do best – overall – are climate control and 
lighting. 

4.2.4 Generative Sessions 
At the workshop, generative sessions are held where the participants create different artifacts with the 
purpose of triggering discussions on what it is like working as a guide, see Figure 41. Subjects such as 
work ethics, values, concerns and driver collaboration are touched.  

The sessions are divided into three exercises. The first exercise is creating a collage of supplied images to 
tell a story around who guides are, what they do, and how they feel about it. This is continued with a 
discussion where the problems surrounding this work in buses are specified and prioritized. The 
discussions lead on to brainwriting ideas for products solving problems in guide areas, and the 
brainwriting is followed by rough prototyping. 
The produced content of these ideas are collages, idea sketches and rough prototypes, which are used to 
get a better understanding of how guides think and go about their work. 
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Figure 41. Generative sessions during the workshop. 

In the collage exercise, users express what is most important when working as a guide, see Figure 42. To 
their help they have access to a variety of stock photos, colored paper, pencils, scissors and tape. The 
sessions are followed by a group discussion using the collages as a starting point. 
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Figure 42. Collages created at a generative session. 

Following is a transcript of the presentation of the collage above. In the parentheses are stated which 
pictures that are referred to. 

“This (gears) is the driver and the guide who will have to fit and work together smoothly. 
We'll  have to arrive on time (clock) and we must have a common goal (target) of where 
we're going so we know where we are going, and how the tour will be set up. Then the stage 
(stage) lies open to us. We act there on stage together and we are of course looking neat and 

professional (business woman). 
 

After a while, when we've gone around on the guided tour we are all part of a team (team), 
it may even feel as cozy and wonderful as if we are a small family of ducks (duck family) 
who are out walking. Then the guests can just relax and sit back (relaxed man). (Smile, 

heart and sun) And the tour continues with a big smile, love and sunshine. 
   

Those in charge of this tour must have a lot of things in mind at the same time (juggler, 
Swedish expression: ‘many balls in the air’) and all the horses in the stable, I nearly said. 

Then we have also consider the fact that everyone can participate regardless of age and 
mobility (pensioner). If suddenly something unexpected happens, ideas pop up (light bulb) 

so we can solve all problems together and get standing ovations (applause) at the end.” 

The most important subject of discussion is concerning the teamwork and collaboration between the 
guide and the driver. In most cases the guide and the driver does not know one another before the tour 
starts. This means they will have to get to know each other agree on a common goal  in a very short 
period of time. It is not uncommon for the route to be re-planned during the tour because of outer 
circumstances such as traffic jams or booking troubles. To successfully manage this, mutual respect and an 
open attitude towards one another is of utmost importance.  

A lot of the discussions concerns the image towards the passengers. Guides generally take great pride in 
keeping a professional appearance, and thus it is of great importance for them to dress right and keep the 
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guide area tidy. It is also important not to be seen eating or yawning during work. Some of the guides even 
try not to be seen drinking water since they believe it brings their appearance down.  

“I am an ambassador for the city, and the country, whether I like it or not. If I look bad, the 
city looks bad.” 

The guides talk about getting on stage as they get to work. To address large groups with authority and 
enthusiasm it helps to get into a character and play a role. 

“You are an actor, entertainer, ambassador, manager and parent. All at the same time.” 

The passengers should feel that they are being taken care of, and are getting a personal yet professional 
treatment. Some passengers require extra attention or help and the guide has to see to their personal needs 
as well as the whole group. 

“You have to get a feel for the group. What are they interested in? What are their mood? Do 
they have any special needs?” treatment. 

4.3 Field Study 
The field study results in new information from the perspective of drivers, second drivers and the owners 
and buyers of buses. The information is gathered by the same methods as during interviews and 
workshops – semi-structured interviews. The interviews are done partly outside buses, partly inside. Much 
of the information is the same as what is given in interviews with guides and during the workshop, and 
thus confirms the assumptions that drivers and guides have the same view of the guide area usage. Since 
this particular company is just one example, the opinions presented cannot be seen as full worthy 
arguments for guide area usage, but can work as guidelines for how and why buses are purchased as well 
as used.  

4.3.1 Guide Area in General 
In the perspective of drivers and second drivers, being seated so as to be able to talk privately between 
driver seat and guide seat is important.  

Secondary drivers use the guide area to help the driver navigate, or to see certain interesting parts when on 
a longer trip. If the trip contains many stops, as when following a program with pre-planned stops to see 
certain things, the second driver is always seated in the guide area. Most of the time on long trips with few 
stops the second drivers try to get away though by lying down in the sleeping compartment. Some drivers 
however have a problem getting in and out of the compartment, and thus have to sleep in the guide seat. 
It is explained that being a second driver often means being a tour manager as well. The company owner 
also describes having hostesses using the guide seat, providing services in the buses, serving coffee or 
water. 

It is important to be seated high up, just as high as the driver, and sometimes even higher to be able to see 
the passengers properly. A seat just as good in comfort as the driver seat, or at least a passenger seat, is 
requested. Variation of the sitting position is the most important thing. 

Standing up as a guide is not an alternative, especially since a standing guide will obstruct the view of the 
driver. Therefore, some way to connect better with passengers while seated is requested. 

4.3.2 Unloading, Desktop and Surfaces 
As a tour manager, the guides work day by day, carrying a lot of material, but in general one binder of 
material a day. Having somewhere to put this binder, and separate material, would be good. Somewhere to 
store flat material such as papers is wished for, as well as some flat surface where writing is possible. 

“All that is needed is really a workspace for a tablet or laptop.”The fact that things fall down the 

stairs seems to be a problem for both guides and drivers.  

“If you drop something down there, you will not be able to pick it up.” 
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4.3.3 Technology 
USB-connection and 230 Volt outlets would be great to have. Drivers tell that they get requests about 
once a week to plug in external sound sources through 3,5 mm outlets or cables, which would be very 
good to have. 

Putting on movies or music is not something the drivers want to do, but something the passengers or 
possible crew have to do. The driver should be unburdened from such tasks. 

Having a light near the guide area is essential. A lot of the work a guide does takes place in the dark, 
especially during winter months. 

Having a cold storage is important, but it should be in the same location as the pantry. This pantry is often 
located at the back of the bus, near the back door. There should be a cold storage in the front of the bus 
as well though, only it doesn’t have to be as large. 

There have been attempts using cordless microphones, but whenever they would stop working they would 
be replaced with corded microphones.   

Having a camera pointed at the guide is said to be “extremely unnecessary”, since controlling the view of 
the camera is not as easy as it should be. 

By talking to the owner and buyer of buses, some arguments are made for whether or not there are any 
benefits of developing the guide area. 

It is said that the main point of buying a new bus for a small company like this is whether or not the bus 
company can take the older bus in as a trade. Many buses they have bought have been used ‘event buses’, 
and few new buses.  

Valuing the guide area is hard to do. There is a belief that the buyer looks first and foremost on the 
economy of the new purchase, and in relation to this how the bus performs in engine quality and fuel 
consumption. After this the passengers’ experience is prioritized, followed by the driver’s. However, as the 
guide area relates to both the experience of the passengers and drivers in the case of having second 
drivers, it is not seen as unimportant. As an employer, working environment for all employees is always 
important.  

As a comparison, a lot of this company’s business is regular traffic, but much of it is also done with 
coaches. The company estimates their fleet to consist of about 15-25% coaches, and about as much work 
being tourist traffic.  
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5 Results 
In this chapter follows the produced results from the implementation of the methodology. These results 
are personas, scenarios, requirements and visualizations. 

5.1 Personas 
In order to easily and accessibly present information on who the users are, personas are created. The 
personas are based on real persons and real data of the life of guides. These personas are designed with 
inspiration from other Scania-personas, used for the development of driver areas in trucks. 

Generally speaking it can be said about Swedish guides that the majority are women. In Stockholm 85% 
of authorized local guides are female. Most of the guides are above 40 years old, though there are a few 
younger ones as well, especially in the segment of tour managers going on longer tours (such as charters 
or alpine tours). Most of the guides are fond of culture and languages, and some prefer travel while others 
are more interested in history or societal knowledge and they often express an interest in learning and 
teaching.  

There is a general concern among guides about the safety in buses, though not everyone expresses this or 
makes it a priority in their daily life – the job has to be done either way. Most guides feel that having a 
good relation with the driver is one of the most important aspects of the job. 

A comparison of the different personas are presented in Table 11. More detail on these personas can be 
found in the following sub chapters. No persona is created for the user groups of extra drivers and hosts 
and hostesses. This because the needs of these users in the guide area are considered lesser than those of 
the guides, and therefore will be met if the needs of guide personas are met. 

Table 11. Comparison of personas. 

 Lena Bengt Anna 

Age 49 years old 67 years old 41 years old 

Height 167 cm (50th P, Female) 191 cm (95th  P, Male) 156 cm (5th P, Female) 

Weight 65 kg (50th P, Female) 100 kg (95th  P, Male) 47 kg (5th P, Female) 

Category Local guide Tour guide Tour manager 

Background Historian Retired teacher Travel business 

Approach Ambassador Entertainer Leader 

Incentive 
Spark an interest of 
culture and history. 

Connect with people. 
Connect with people and 
manage tricky situations. 

Safety awareness Aware, but careless Concerned Not concerned 

5.1.1 Lena – Local Guide 
Lena, see Figure 43, grew up in Germany but lives in Sweden since many years. She has an academic 
background and has studied both culture and history. Lena came into the guide business when she was 40, 
after working in different places all her life – museums mostly. She was not stimulated enough in her old 
job and wanted a new challenge. 

She sees herself as an ambassador for the country and wants to be highly diplomatic in her job. She is an 
official representative of her city and country. Because of this she sometimes has a hard time getting along 
with the drivers if they are more relaxed, and possibly a bit sloppy, in their approach to passengers. When 
it comes to guiding, Lena wants to see her passengers reactions, but she prefers not to be seen. To her, it 
is the experience of the environments outside the bus that she wants her passengers to remember. The 
reason she enjoys the work so much is because she likes to get the feedback from the passengers at the 
end of a trip, and likes to teach her knowledge to others. 
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Figure 43. Lena, a local guide persona. 

Lena is aware of the safety issues with being a guide, but she does cheat with her seatbelt – mostly to see 
the passengers.  

“You jump up and turn around at every red light.”  

By this she means she stands up a lot to get a better view when the bus is at a stop. 

Lena does this work because of her interests in culture and most of all history. Travelling has never been 
an interest of hers, and she does not see herself as someone who would want to have the administrative 
role of a tour manager or tour guide.  

5.1.2 Bengt – Tour Guide 
Bengt is a part-time tour guide, see Figure 44. He used to be a language teacher and spend his long 
summer vacations doing guided tours, mainly for foreign guests. 

   

Figure 44. Bengt, a tour guide persona. 

The tour guiding started out as a summer job when he was studying languages at a university, and since he 
fell in love with the job he just stuck to it. Being retired, he now can choose when to work, and what 
missions to take. 

Bengt sees himself as an entertainer and finds it important to see his passengers to get feedback. He likes 
to tell jokes and likes to see the reaction in people’s faces as well as hear them.  

“I don’t want to tell a story to the asphalt.” 



Master of Science Thesis | KTH & Scania CV   Levi Mårten 
User centered study and specification of an ergonomic coach guide area Carl-Johan Waldner 

 - Results -  - 51 - 

The reasons he does guiding are that he thinks it is a lot of fun and he gets out to meet people. He likes to 
learn and thinks he does so with every trip – both from preparing and from getting new questions each 
time. He really enjoys the feedback at the end of a trip. 

The communication and collaboration with the driver works good most of the times, but Bengt feels 
unsafe in traffic sitting in the guide area. Since he is so tall his knees hit the front panel and he has to twist 
his body to fit, so he is often unbuckled and in pain. Because of this and the fact that he wants to see the 
passengers and be seen by them, he prefers to sit in the first passenger row instead, and that can affect the 
communication with the driver. 

5.1.3 Anna – Tour Manager 
Anna, see Figure 45, started working as a tour manager in the Canaries directly after high school. She 
loved the way she could combine travelling with meeting new people. After a few years at different resorts 
she decided to move back to Sweden again. She still did not want to give up the travelling so she started to 
work for a large bus travel agency in Stockholm which offers most everything between ski trips to the alps 
and guided tours across both Sweden and the rest of Europe.  

  

Figure 45. Anna, a tour manager persona. 

As Anna worked a few years on these long-haulage tours, she started to get more and more involved in 
the administrative work at the travel agency. She found out that she really liked planning and managing 
new tours and making decisions.  

Anna now works part time in the travel agency office and part time on the road as a tour manager. As a 
tour manager she keeps a close relationship to the driver as they work as a team. Therefore she likes to be 
slightly isolated from the passengers so that she can converse and discuss matters freely with the driver. 
Anna writes reports on her trips containing what was done, chosen route and occurred problems as well 
as reviews of restaurants, museums, rest stops and other points of interest for future reference. 

She sees herself as a leader and as a sort of an entertainer. She takes great pride in being able to see the 
different needs among the different passengers and adapt the tour to suit them.  

”It’s most important to see to all of the guests’ different needs. One must be able to improvise 
as well as take command and lead the group in an empathetic way” 

During her many years in the travel business she has heard of a lot of accidents but has never been 
involved in a serious one herself. Perhaps because of this, she is seldom concerned about her safety on the 
road. 

5.2 Scenarios 
Scenarios are presented in the same manner below. A comparison of the different scenarios are presented 
in Table 12. More detail can be found in the following sub chapters. For even more detailed scenarios, see 
Appendix 5. 
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Table 12. Comparison of scenarios. 

 City Sightseeing Themed trip  Five day trip 

Time frame 3 h 1 day 5 days 

Area Stockholm City Uppland Northern Europe 

Distance traveled 20 km 250 km 2000 km 

Group size Full bus Varies Almost full bus 

Microphone use Guiding (constant) Guiding (low intensive) Announcements 

Material and tools 
used 

Manuscript, photos 
Manuscript, photos, 
itinerary, telephone 

Itinerary, telephone, 
booking information, 
travel report, laptop 

Stress level High Low Sometimes high 

Stress factors 

 Tight schedule 
 Traffic jams 
 Drivers unfamiliar 

with town. 
 Crowded at stops 

 Booking troubles 

 Booking troubles 
 Traffic jams 
 Passenger well-being 

issues 

5.2.1 City Sightseeing 
You are a local guide who will hold a sightseeing tour of Stockholm, see Figure 46. The tour is scheduled 
for three hours, but should take at least four hours if done thoroughly.  

 

Figure 46. Riddarholmen, Stockholm. 

The day starts by you getting down to the docks where the cruise ships lie side to side. Almost 50 buses 
await their sightseeing guests. You are appointed a group number, a bus and the museum vouchers for the 
tour. You meet up with the driver a few minutes before the group arrives, and learn that this is his first 
time driving in Stockholm. The group arrives a few minutes late which is a blow to your already too-tight-
schedule. You introduce yourself to the group and tell the driver to start the tour as you try to fold down 
the seat. It has a hidden locking mechanism, so it takes some assistance from the driver in order for you to 
get in to the seat. You tell stories about Stockholm’s long history while you give the driver directions with 
one hand. Traffic moves slowly today so you decide you will have to reroute in order to finish the tour on 
time. The first stop is a five minute photo stop on Fjällgatan. After that you make your way through town 
towards Djurgården and the Vasa museum. You have a French group today so you talk about the Swedish 
royal family’s French heritage as you drive past the Royal Palace. There is a traffic jam outside the 
museum due to the large amount of buses and you decide to let the group off the bus to walk the last bit. 
You tell the driver to circle around the vicinity since there are no parking options nearby.  

You exit the museum a little bit later than you planned. Some of the guests disappeared into the gift shop 
and restrooms after the tour which set your schedule back even more. You meet up with the driver and 
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make your way towards City Hall. While driving along Strandvägen you get a lot of questions from the 
passengers on how much apartments cost in Stockholm, how much money does people earn here, what 
are the tax rates et cetera. You manage to answer almost everything but you need to check some data. You 
will have a small window of time to look this up on your Smartphone after the City Hall stop.  

At City Hall you hold a guided tour. You keep checking your watch since you know you will have to make 
two more stops before the three hour tour is over and there is not really enough time left. The next stop is 
a five minute photo stop at Riddarholmen which offers a great view of City Hall. You now make your way 
to the Royal Palace where you will start your condensed walking tour through Old Town. In order to not 
break the schedule, you cut your tour material in half. As you are a professional, the group never notices 
this. 

5.2.2 Themed Trip 
You are a tour guide who will hold a Viking themed trip, see Figure 47, around Stockholm and Uppsala. 
You have put together the trips itinerary yourself and cooperate with a bus company. The trip will last 
from morning to late afternoon.  

 

Figure 47. Rune stone, Uppland. 

The day starts with you meeting up with the driver. You have worked with this driver before on other 
trips but you go over the itinerary together anyway. The guests – a group consisting mostly of Swedish 
senior citizens – arrive and you greet them and try to remember a few names. You hand out a booklet 
consisting of an itinerary and some stories on the theme of the day. The bus ride to your first stop takes 
about two hours. During this time you talk about background history and try to set the mood for the tour. 
You try to play some music that you brought with you, according to your theme, but the driver tells you 
that he doesn’t really know how the stereo works. You will have to figure it out together. In order to keep 
up appearances towards your guests you try to keep your voice down, but you will soon find that most of 
the passengers are laughing about your endeavors. You throw in a joke or two to keep spirits up and 
attention away from your recent failure. 

The first stop is at Uppsala Högar where you take the group on a guided tour by foot. After this stop 
there is a short ride to the lunch restaurant. During this time you call ahead to the museum for the day to 
see that they are expecting you. After the coffee break you take the group on a longer drive where you talk 
about ancient traditions of the Viking culture. You act out little scenes and use different voices to play 
different characters. You do not get as much response as you might have hoped for, and wonder if they 
have fallen asleep back there. You cannot turn around and see the passengers beyond the first row when 
your seat belt is on. So you decide to unbuckle and swing your legs around to the side in order to see 
further back in the bus. Finally – with a little eye contact – you get the response you were looking for.  

Next stop is a Viking themed museum where you take the group on a guided tour. After that you take a 
tour along the coast while you talk about Viking ship design until you get to your final stop, a rune stone. 
At this time, the sun has come out and is shining very bright. You rummage through your guide bag that is 
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placed on the floor between you and the driver, trying to find your sun glasses. They are not here. You 
know that you cannot bring the sun curtain down in front of you since you will block your passengers 
view. Instead you squint at the sun and make a mental note to drink plenty of water.  

5.2.3 Five Day Trip 
You are a tour manager responsible for a five day bus trip to the Netherlands, see Figure 48. 

 

Figure 48. Amsterdam. 

You start by picking up the guests in central Malmö. You greet everyone and make sure that no one is 
missing and that all of the booking information is correct. You start your journey over to Denmark over 
the Öresund bridge, trough Denmark down to Rödby, where a ferry ride awaits. At the ferry docks you 
deal with the vouchers for the bus. You inform the guests on what time you will arrive in Putgarten. 
Before leaving the bus you call ahead to the lunch stop in northern Germany to give them a heads up. 

The journey continues with a lunch stop and a long stretch of Autobahn through Hamburg and Bremen. 
During this time you play a movie on the media center, and take this opportunity to get some work done. 
You call ahead to the hotel and restaurant for the evening. The restaurant has accidentally double booked 
you, so you will have to think of another plan. You open your laptop and go through old travel reports to 
find good restaurants. You look up a place that you visited a year ago, call to make the reservation and 
luckily they have room for you. 

During three days you make day trips to Amsterdam, tulip gardens and castles. During these trips you are 
obligated by law to use local guides but you stay with the group and try to assist and inform the group as 
much as possible.  

When starting your trip home it is a bit chilly, so you bring your coat aboard the bus. You hang your coat 
at the designated coat hanger located high up in the guide area. About ten minutes in to the home trip you 
start to get complaints from the passengers on the first row behind you. Your coat is blocking their view 
so you take it down and place it over your lap until your next stop, which is in four hours. The rest of your 
trip continues smoothly, but your back is starting to feel that you have spent the last week in the guide 
area. 

5.3 Problems and Needs 
The following section is a compilation and summary of the user needs and views of problems which have 
emerged during interviews, benchmarking and generative sessions. These problems and needs are sorted 
by functional area and sorted within these according to relevance. As the people who present these views 
represent different user groups, the opinions sometimes differ. This is acknowledged in association to the 
expressed problems and needs. 
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5.3.1 Communication 
 It is very hard to visually connect with the passengers. Consequently, a lot of guides stands up at 

red lights et cetera.   

 It is hard for the crew (guide and driver) to communicate privately and discretely. Local guides 

often have to direct the driver (with gestures) while talking to the passengers.  

 Corded microphones limit the guide’s ability to move. When stopping at a guided tour the guide 

must get out first in order  to not block the exit. Therefore they cannot bring the microphone, 

which is desired. In addition, handheld microphones limit the guide to just one free hand. 

 When tour managers take on a local guide as they arrive at a location, it is often hard for the tour 

manager to communicate with the local guide. Since there is often only one guide seat they have 

to split up. There are double guide seats available on the market. These are however not 

appreciated by most guides. 

5.3.2 Storage & Surfaces 
 There is no good place for storing the guide bag. The guide bag must be within reach for the 

seated guide during the tour. Furthermore, the bag should be protected from sun and theft. 

 There is no good place for storing loose papers, maps, brochures, photos et cetera. This is often 

stored on the instrument panel. The curvature of the panel makes these loose objects slide, either 

down to the windscreen, or down the stairs, where they are no longer accessible. 

 There is no proper writing surface or table top at a comfortable position. This means that laptops, 

writing pads et cetera. have to be kept in the lap. 

 There is often no good storage for coats, jackets or umbrellas. These are objects that might be 

wet or obstruct the view of the passengers. 

5.3.3 Seating 
 There is little to no opportunity to change or vary the sitting position due to non-adjustable seats 

and almost non-existent leg room. This leads to pain and fatigue. 

 The footrest is almost never adjustable and gives little or  insufficient support.  

 Seats with locking devices require both hands in order to operate and consequently the guides 

have to let go of the microphone in order to fold down the seat. Furthermore, these locking 

devices are often hard to find and non-intuitive. 

 Folding seats often slam shut. 

5.3.4 Environment 
 When seated in the guide area one is very exposed to sunlight through the large windscreen. The 

climate  at the guide area is often described as a greenhouse by guides. To not obstruct the view 

for the passengers the sun screen – if there is one – is not used.  

 The guides have almost no possibility to control the climate at the guide area by themselves 

without involving the driver. 

 Often – but not always – the reading lights at the guide area are operated from the driver seat and 

so the guide has no control over his or her own lights.  
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 The reading lights can sometimes disturb the driver when driving in darkness. 

5.3.5 Safety 
 Local guides get in and out of the seat frequently, and this results in that some guides do not use 

the seatbelts.  

 The seatbelts often require both hands to operate, and as a consequence the guide has to let go of 

the microphone. 

 Most guides express concerns about safety when positioned in the guide area. The guide is 

positioned very close to the windshield and seated extremely upright which means that hard 

braking – even at low speeds – throws the guide forward. 

5.3.6 Entrance & Stairs 
 Older and overweight people require more space and sturdy handles when entering the bus. Most 

of these individuals grab on to everything they can, including the guide seat. When grabbing on to 

a guide seat that is not equipped with a locking device, there is risk of falling and thus injuring 

themselves.  

 Due to the lack of storage possibilities, among other things, the entrance can look quite messy. 

This area is the first thing that the passengers see as they board the bus. 

5.3.7 Obstructions 
 There is often a refrigerator located in the dashboard in front of the guide. The selling of 

refrigerated drinks is done by the guide normally, even though none of the profits of this accrue 

to the guide. The handling of these beverages is often considered obstructive for the work of 

local guides. 

 There are seldom any possibilities to control the media center (music, movies et cetera), for the 

bus from the guide area. As a safety precaution, this should be able to be controlled by the guide 

in order to keep the driver’s attention on the road. In addition, there are almost never any input 

jacks for computers (VGA for example) or MP3-players. 

5.4 Requirements 
The requirements made to specify the functions of an optimal guide area corresponds closely to the list of 
problems in section 5.3. These requested functions have been quantified and divided into categories for 
easy overview. The translation between functions and specifications is done with the help of the QFD 
matrix, see Figure 49 for an overview, and Appendix 6 for detail. 
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Figure 49. Overview of QFD-matrix. 

The essence of the requirements (without priority) are: 

 The guide’s ability to visually connect with the passengers must be promoted. 

 The guide’s ability to communicate privately with the driver must be promoted. 

 There must be an easily accessible guide bag storage, unloading surfaces and a writing surface. 

 The area must offer a possibility to vary the sitting position. 

 Seat stow-away must be fast and intuitive. 

 There must be some sort of sun protection and climate system with controls for the guide. 

 The guide’s safety must be promoted. 

To grade these requirements relatively to each other and thus create levels of performance a scale of 
requirement severity is introduced. 

 Must have – These are the bare minimum requirements that still gives a satisfying solution. 

 Should have – These contain desired, but not absolutely necessary functions. 

 Nice to have – These requirements should offer the highest degree of customer satisfaction. 

In order to backtrack and be able to reevaluate these requirements, the origins of the requirements are 
noted as follows: 

(ECE) Originates from the regulation ECE-R 107/04. 

(GUIDE) Originates from a guideline. Short description follows. 

(BENCH)  Originates from benchmarking measurements. Short description follows. 

(ANTH) Originates from anthropometrical measurements. Short description follows. Example: 
(ANTH – Popliteal height, Female 5th P) 

(EST) Originates from an estimation. Short description may follow. 

(USER) Originates from user views. Short description may follow. 

The requirements can be found in their full extent in Appendix 7. 
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6 Concept Development  
Concepts are ideated that satisfy the requirements. These range from products solving single problems, to 
general layout designs that change the entire environment for guides in coaches. Some ideas are modular 
solutions that could be made to fit in most existing buses, and that help the guides to a better working 
environment. 

6.1 Modular concepts 
In Figure 50, some ideas for a desktop in the instrument panel are shown, which clearly illustrate the many 
different levels of product solutions that can be applied to a single problem within the system solution of 
the guide area. The desktop concepts all solve the need for a writing surface within comfortable reach, 
while having different effect on surrounding functions such as unloading surfaces and storage. 

 

Figure 50. Different solutions for a desktop in the instrument panel. 

Some of the modular concepts can be seen in Figure 51 and Figure 52. Some examples of these solutions 
are: multi-functional seat attachment, sun light protection, multi-functional armrests, extruding stairs and a 
cold storage with an inset basket for easy emptying of beverages before cold nights.  

The layout is a factor that decide how the rest of the guide needs are met – such as which seat to use or 
how to design a desktop. Therefore, attention is focused on designing the layout concepts for the guide 
area, with the possibility of further implementing modular products in the future. A new layout could also 
allow better contact between guide and driver as well as guide and passenger, which are the aspects that 
are seen as the most important ones by the guides themselves.  
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Figure 51. Collage of concept ideas. 
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Figure 52. Collage of concept ideas. 



Master of Science Thesis | KTH & Scania CV   Levi Mårten 
User centered study and specification of an ergonomic coach guide area Carl-Johan Waldner 

- 62 - - Concept Development - 

6.2 Layout concepts 
As the guide area is so intertwined with the entrance and stairway, these areas – while not being direct 
parts of the guide area – will be greatly affected by the guide area layout and consideration to this needs to 
be taken. A layout solving the needs of guides must still support the demands of an entrance and stairs. 
Other areas in the bus layout that border the guide area are the driver area, the instrument panel, the 
storage space beneath the bus and the passenger space behind the guide. Still, having the guide area in the 
front of the bus is deemed as necessary for the guide to be able to communicate with the driver, and to be 
able to see the surrounding environments to talk about them to the passengers. 

In this chapter, two layout solutions are described further, mainly to visualize that there are several 
different possibilities of meeting the requirements. Both of the presented concepts are built upon the 
studied possibility of compressing the passenger space behind the guide to allow the guide more space. 
Both concepts also make use of space behind the instrument panel for the guide’s legs, which at present is 
not used.  

Note that these concepts are not intended to be final solutions, but rather two out of many possible ways 
of meeting the requirements. Figure 53 shows a comparison of the two concepts presented in this report, 
compared to an original OmniExpress model. The concepts are fully explained in the following sections. 

 
 

 

Figure 53. Comparison between concept 1, concept 2 and a reference in an original OmniExpress guide area. 

Concept 1 Concept 2 

Reference: OmniExpress 
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6.2.1 Concept 1 – Extended Floor 
This concept is based on the principle that if the guide area has flooring at a comfortable level underneath, 
the guide will have more possibilities to vary the sitting position as well as get in and out of the seat more 
easily. This is achieved by reducing the number of steps in the entrance stairway from four to three, see 
Figure 54. This means that the step height will increase from about 190 mm to 280 mm (which still is well 
beneath the legal maximum height). 

Since the guide is placed rather far from the instrument panel, all of the storage, unloading surfaces and 
desktop are placed to the side of the guide. A multi-functional armrest console with a desktop, paper 
storage, bag storage, cup holders and microphone holder can be seen in Figures 54 through 56. The center 
area between the guide and driver features a front opened mini-refrigerator and a DIN-standard module 
that makes climate control and media control available for both driver and guide. 

Another advantage of having full flooring underneath the guide seat is that the seat attachment can be 
designed very freely. It opens up for placing the guide seat on a rail so it can slide back and forth. Scania 
already has developed seat models for truck passenger seats that are foldable, but have functions such as 
rail attachment and back rest inclination, that for example can be used. 

 

Figure 54. Concept 1 from above, with narrow stairs, full floor and multi-functional armrest console. 

300 mm of 
extra space. 

Multifunctional 
armrest with 
desktop surface and 
storages. 

DIN-standard media 
controls and climate 
controls, accessible 
by both driver and 
guide. Cold storage 
between driver and 
guide. 

Full floor 
for guide 
feet. 
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Figure 55. Concept with side module showing. 

 

Figure 56. 5
th

 percentile woman utilizing desktop. 
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6.2.2 Concept 2 – Stairs Behind the Guide Area 
This concept is based on the idea that the guide is in need of floor space and a foot rest in front of the 
seat but what lies underneath the seat does not affect him or her, see Figure 57. The seat runs on a sturdy 
rail (not modeled), which allows it to slide back and forth. It is pushed back over the stairway when it is 
used and stowed away forward underneath the instrument panel when not in use. To make room for more 
floor space closer to the front panel, the entrance staircase is moved back. This requires a significant 
change in the bus body structure, but leaves room for a dedicated stair space as well as a dedicated guide 
area. The staircase can be designed with more and lower steps to make it easier to use for people with 
reduced mobility, such as elderly or overweight. There is also room for a sturdy and continuous handrail 
along the staircase. The stairs can be seen in Figure 58. The concept is also visualized in Figure 59, and in 
Figure 60 the seat stowed away under the instrument panel is visible. 

The guide can slide the seat very close to the front panel and therefore all of the storage, unloading 
surfaces and the desktop is located in and around that panel. This concept allows the guide to have an 
own, dedicated desk in the bus. The center area between the guide and driver features a front opened 
mini-refrigerator and a DIN-standard module that makes climate control and media controls available for 
both driver and guide.  

Since the front entrance is moved, studies will have to be conducted on how the driver’s sight will be 
affected. 

 

Figure 57. Concept 2 from above, with longer stairs, side consoles and an adjustable seat. 

300 mm of 
extra space. 

DIN-standard media 
controls and climate 
controls, accessible 
by both driver and 
guide. Cold storage 
between driver and 
guide. 

Functional seat on 
rails above stairs. 

Stairs widened and 
moved to behind 
guide area. 

Monitor mirroring 
passenger monitors. 
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Figure 58. The stairs of concept 2 are long and wide for easy access. 

 

 

Figure 59. Overview of concept 2. 
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Figure 60. The seat folded beneath the instrument panel. 

6.2.3 Evaluation of Concepts 
These layout concepts are verified with respect to the reach and space allocation requirements. This is 
done by placing manikins that represent different percentile individuals in the modeled concepts. To 
evaluate that everything is within reach, the reach volume of a 5th percentile female manikin is projected, 
see Figure 61. To evaluate that larger individuals will fit properly a 95th percentile male manikin is placed 
in a reclined position, see Figure 62. 

The base of the concept model – the OmniExpress – is used as a reference for these images and is also 
evaluated against the list of essential demands from section 1 in Table 13. 

Concept 1 requires a step height which, even though within the legal standards, might be considered 
extreme by some. This could however be solved by decreasing the step height and adding an extruding 
step that follows the door mechanism when opened. This would give passengers good entry comfort 
while still having sufficient floor space for the guide. 

Concept 2, with its stairs placed further back than other buses, suffers the possible risk of reduced sight 
for the driver, at the immediate back of the right side A-beam. This could be solved by removing the 
storage in the panel at the right side of the guide seat, allowing for a window to show what is directly 
outside of the bus at the back of the A-beam. 

Both concepts are to be seen as examples of solutions, and not necessarily the only good solutions. 
Therefore, there are still possibilities of bettering the usability even more – by for example using better 
seats, putting in turning seats or such. The possibilities are many when sufficient space is added to the 
guide area. 
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Figure 61. Comparison of reach for 5
th

 percentile woman in concept 1, concept 2 and reference. 

   

Figure 62. Comparison of space for 95
th

 percentile man in concept 1, concept 2 and reference. 

Further evaluation with users should be done when concepts are fully developed. Since this chapter serves 
to show possible examples of developed guide areas, there is also a possibility of developing entirely new 
ideas based on the requirements. 

A summary based on the concepts properties compared to an original Scania bus, and how the concepts 
fulfill the essential requirements, can be seen in Table 13. 

Concept 1 Concept 2 Reference 

Concept 1 Concept 2 Reference 
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Table 13. Summary of better qualities in the concepts, based on the requirements. 

Requirement Reference Concept 1 Concept 2 

The guide’s ability to visually connect with the passengers 
must be promoted.    

The guide’s ability to communicate privately with the 
driver must be promoted.    

There must be an easily accessible guide bag storage, 
unloading surfaces and a writing surface.    

The area must offer a possibility to vary the sitting 
position.    

Seat stow-away must be fast and intuitive. 
   

There must be some sort of sun protection and climate 
system with controls for the guide.    

The guide’s safety must be promoted.    

= Fulfills requirements    

= Fulfills requirements somewhat    

  = Does not fulfill requirements    

            = N/A    
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7 Conclusions 
 This chapter summarizes the results of the project. In total, all goals with this project have been fulfilled. 

 Requirements have been set for development of guide areas, the essence of which are: 

o The guide’s ability to visually connect with the passengers must be promoted. 

o The guide’s ability to communicate privately with the driver must be promoted. 

o There must be an easily accessible guide bag storage, unloading surfaces and a writing 

surface. 

o The area must offer a possibility to vary the sitting position. 

o Seat stow-away must be fast and intuitive. 

o There must be some sort of sun protection and climate system with controls for the 

guide. 

o The guide’s safety must be promoted. 

 Layout concepts have been created to visualize and exemplify solutions to the requirements (see 

Figure 63), that build on these principles: 

o The length of the guide area is increased by 250 to 300 mm. This can be done by 
adjusting the passenger seat layout. 

o The guide’s communication with the driver and passengers is promoted by placing the 
guide seat closer to the aisle then before. 

o To promote the guide’s ability to vary the sitting position, the guide area has complete 
flooring in front of the seat. 

o Dedicated storage solutions and flat surfaces are placed within reach of the guide. 

o Controls for media and climate are placed within reach of both driver and guide. 

o The refrigerator is not placed directly in front of the guide. 
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Figure 63. Illustrations of two concepts fulfilling the created requirements of the guide area. 
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8 Discussion 

8.1 Scope 
The delimitations made are mainly to focus the work on the study and not to get into much detail within 
solutions. This means that the specifications and concepts generated are made to be non-specific for any 
particular model, even though physical limitations in various models are examined. 

The study focuses on the users’ needs and only to some extent questions that which have to do with other 
stakeholders surrounding coaches and guided trips. The problem is that the users of this area are not the 
ones who buy buses, or even tickets to bus trips. But they are co-workers and a great part of the bus 
companies’ images towards their customers, regardless if they are employed or freelance. Nonetheless, the 
crew environment is an eye catcher, and putting focus in the development of this area could benefit the 
marketing opportunities of Scania. 

8.2 Methods and Implementation 
The main source of information on who the users are, how they feel about different aspects, and how they 
go about their work is the series of interviews conducted and the workshop held. There is generally a 
difference between what people say they do in a certain situation and how they actually behave. The 
closest to an observation performed during the study is the test driving during the workshop where the 
guides are asked to show what they do when they give guided tours. This said, the information on this 
subject gathered from interviews differs very little between guides in the same user category. This might 
indicate that their stories are not very far from the truth. 

There might have been tendencies towards the later interviews to speed up when answers already heard 
from others came up. This might have led to that topics were left to soon for a real explorative insight. 

The users chosen to be part of this study are all (but one) certified Stockholm local guides. They were 
contacted through a branch organization and were generally very eager to participate. Even though they 
were all certified local guides, many of them have had a background as tour managers or still work within 
all the categories. Some effort was made to contact guides of different background, but those contacted 
were less available for interviewing. Among those interviewed were none under the age of 40, and a lot of 
the guides were even pensioners. This is somewhat representative for guides as a whole according to the 
users themselves. A user group that we believe exist is the young tour managers working with ski trips or 
at resorts, but they were not involved in this study. However, we believe these users are in a more 
undemanding group, and will be satisfied with solutions that older user groups find good too. Another 
aspect of the interviewed user groups was that all guides were Swedish citizens, and guided in Sweden or 
for Swedish groups. Assumptions were made that since many of these guides had foreign backgrounds, or 
had done guiding in various countries in the world, ranging from America to Asia and Australia, the use of 
guide areas in coaches would be fairly similar in different cultures. 

The workshop exercises were as a whole successful. The test driving exercise should maybe have been 
more planned in detail for a better result. With the limited time in between exercises, and the limited 
sensitizing done to guides, the planned observation of behavior more turned out to be a quick fun trip, 
with less collected information than during interviews and benchmarking exercises. 

The generative sessions gave mixed results. The most giving of the exercises was definitely the collage 
making since it was very easy to understand and triggered discussions almost immediately. When 
generating ideas, with the Brainwriting exercise for the problems identified earlier at the workshop, the 
participants tended not to get very creative, even under facilitating and encouragement. Even less so for 
the final exercise, when the guides were asked to model their view of the optimal guide area. The reason 
being maybe that the tasks were daunting, some of the more authoritarian participants did not commit, or 
perhaps that it was at the end of a long and eventful day. 

Using the QFD-matrix to translate user specified functions to technical requirements was maybe not the 
most effective method, since it could not be used to evaluate the developed concepts. To have been able 
to do that, the concepts would have to have been more detailed. Nevertheless, the QFD shows what the 
specifications of most importance are. 

The methods used in the background study are mainly qualitative. This means that the subjectivity of the 
interviewees and other participants shines through the results. With quantitative methods, such as 
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questionnaires and observations, it would be possible to verify some of the conclusions drawn from the 
qualitative study, but this could still be done in a follow-up of the project, when verifying concepts. 

8.3 Results and Development 
Concerning the personas, it needs to be said that since almost no buses are specialized for a single type of 
guide use, all of the personas needs need to be used in development. The personas are in other words best 
seen as a whole, and should always be used together. To be able to correlate the personality traits to one 
single persona with more certainty, a quantitative survey could be carried out. 

The scenarios are completely based on stories told by guides during interviews and not from observational 
experiences. 

For somebody that has not been involved in the project to be able to understand and review the 
requirements constructed, they have all been given a short comment stating their origin. The length of the 
comment is a compromise between making the comment fully understandable and not disturbing the flow 
or readability of the list as a whole. 

It was discussed at the initial phase of the concept development on which level of detail the concepts 
should be. Due to limited time, delimitations in this regard were absolutely necessary. The results of those 
discussions lead to the decision to foremost develop overall layout concepts that describe the whole guide 
area, but in lesser detail − the other option being to concentrate on solving a single problem with a more 
detailed solution. It was considered more in line with the rest of the study to focus on the guide area as a 
whole, and therefore develop general layout concepts that are not model specific. We would like to stress 
that these concepts are examples on how to fulfill the requirements, and that there are many ways to do 
this. 

Some of the modular solutions generated could be further developed and implemented in today’s coaches, 
and to some extent improve the situation, but it is our firm belief that to radically better guide areas, one 
needs to stress its importance and priority when creating a new bus model. 

CAD-software was chosen to model and visualize the concepts developed for of a number of reasons. It 
would be faster than building a mock-up, it could offer more detail than for example sketching,  it had the 
possibility of evaluating the concepts with respect of reach and fit using manikins of different percentiles, 
and it would be a lot cheaper. The CAD software used was Catia V5, and with no previous experience of 
that particular software the process of modeling was rather slow and with some errors. However, 
choosing Catia V5 gave access to existing components and environments that thus did not have to be 
modeled. 

Noteworthy is that the manikins in Catia V5 are based on American percentiles, which are somewhat 
smaller than the Swedish ones referred to in this report. The difference is not more than a few centimeters 
in stature though, and does not affect the results much in that aspect. 
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9 Further Development 
To fully implement the ideas and specifications for a better guide area presented in this report requires a 
lot of development still since this is a pre-study. Recommended is to involve the guide area in an early 
stage of developing a new bus model. Then the specification of requirements should be the main source 
of information, and the concepts could be seen as inspiration. Personas and scenarios can also be used, 
both as sources of information, but also as a sort of verification tool – if constructed designs could not 
handle the situations in the scenarios, they would not be fulfilling the needs of users. 

An order, or priority list, for future development would be the following, based on the wishes of the users 
as well as what would be the easiest way to approach the overall design. The latter are solutions with fewer 
boundaries, whereas seat construction for example is directly related to the overall layout. The idea is to 
start with the needs of the guide in mind, and then let form follow function: 

1. Implement a new layout for the entire bus that allows more space for the guide without 

compromising the number of passenger seats or their comfort. 

2. Implement an adjustable seat. 

3. Design and implement storage spaces: 

a. Guide bag storage 

b. Unloading surfaces 

c. Loose paper and binder storages 

4. Design and implement an ergonomic desktop. 

5. Design and implement sun protection for the guide that does not block the view of passengers. 

6. Design and implement adjustable lighting. 

7. Place outlets and controllers for media and AC, and design and choose microphone holder and 

placement within reach. 

8. Design all surfaces and panels that are in the area. 
 
Hopefully, this will be useful to create a better coach guide area in the future. We are certain that creating 
a better working environment for guides, by using what is in this report, will be easily accomplished.
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11 Appendices 
Appendix 1 − Anthropometrical Data Table 
This appendix of the master thesis “User centered study and specification of an ergonomical coach guide 
area” features a data table with a compilation of 38 anthropometrical measurements for the 5th percentile 
woman and 95th percentile man. The measurements are illustrated in Figure 64, and shown in Table 14. 

 

 

Figure 64. Anthropometric measurements to be used together with Table 14. 
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Table 14. Anthropometric measurements of 5
th

 percentile woman and 95
th

 percentile man, to be used 
together with Figure 64. 

 

 

# Measurement 5th Woman 95th Man # Measurement 5th Woman 95th Man 

1 Chest depth, standing 178.06 298.64 19 Cervicale height, sitting 591.41 736.36 

2 Stature (body height) 1562.07 1907.21 20 Shoulder-elbow length 308.17 402.89 

3 Eye height 1443.29 1776.72 21 Shoulder height, sitting 526.60 661.17 

4 Shoulder height 1254.77 1562.23 22 Elbow height, sitting 193.89 285.08 

5 Elbow height 956.02 1195.57 23 Thigh clearance 122.44 184.01 

6 Crotch height 702.38 895.63 24 Elbow-to-elbow breadth 374.04 633.76 

7 Thorax depth at the 
nipple 

137.22 338.69 25 Buttock-abdomen depth 
sitting 

194.35 364.09 

8 Body depth, standing 185.43 325.39 26 Knee height 470.96 605.26 

9 Chest breadth, standing 262.88 403.76 27 Lower leg length 
(popliteal height) 

401.16 537.81 

10 Iliac spine height, 
standing 

848.16 1089.12 28 Abdominal depth, sitting 172.89 325.22 

11 Tibial height 363.70 507.89 29 Buttock-knee length 540.61 665.38 

12 Hip breadth, standing 331.16 407.89 30 Hip breadth, sitting 363.55 448.75 

13 Forearm-fingertip 
length 

394.45 528.41 31 Buttock-popliteal length 
(seat depth) 

427.84 543.36 

14 Shoulder (bideltoid) 
breadth 

386.85 520.57 32 Head circumference 533.55 608.25 

15 Elbow-wrist length 217.61 317.55 33 Head length 175.91 215.36 

16 Shoulder (biacromial) 
breadth 

326.12 433.31 34 Head breadth 139.16 164.75 

17 Sitting height (erect) 834.78 1004.01 35 Hand breadth at 
metacarpals 

71.29 95.37 

18 Eye height, sitting 711.63 878.36 36 Hand length 164.72 209.06 

19 Cervicale height, sitting 591.41 736.36 37 Foot breadth 83.27 109.90 

20 Shoulder-elbow length 308.17 402.89 38 Foot length 222.96 287.12 
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Appendix 2 − Workshop Schedule 
This appendix of the master thesis “User centered study and specification of an ergonomical coach guide 
area” features a schedule for a workshop carried out for the same mentioned thesis. 

Scania Democentre, Södertälje 
Monday, May 14, 2012 
 

Start 
time 

Required 
time 

Activity Description 

09:00 00:15 Gathering Welcome and agenda 

09:15 00:20 Introduction Short presentation and ice-breaker 

09:35 00:05 Go to buses 
 

09:40 00:15 Bus 1 Walkthrough according to schedule  

09:55 00:15 Bus 2 in smaller groups (1-2 participants) 

10:10 00:15 Bus 3 " 

10:25 00:15 Bus 4 " 

10:40 00:15 Bus 5 " 

10:55 00:10 Short gathering 
 

11:05 00:25 Bus tour 1 Bus tour where certain scenarios are tried 

11:30 00:25 Bus tour 2 and contextual discussion around problems 

11:55 01:00 Lunch 
 

12:55 00:05 Ice-breaker Short ice-breaker to get creative thinking started 

13:00 00:35 Exercise: Values Making collages in two groups 

13:35 00:15 Presentation Presentation of collages and discussion 

13:50 00:10 Break 
 

14:00 00:20 
Discussion: Values - 

Problems 
Thinking of the values, what problems are there? 

14:20 00:30 Exercise: Solutions  Brainwriting 

14:50 00:15 Presentation Presentation of personal favourites 

15:05 00:15 Break 
 

15:20 00:40 Exercise: Solutions  
Future scenario - space ship. Construct an environment 

with focus on the problems and inspiration from the 
brainwriting. 

16:00 00:20 Presentation Present and discuss around constructions 

16:20 00:10 Conclusion Conclusions and thanks 

16:30 
 

End 
 

 
Other: 08:35 Fetch participants in train station. 
 12.00 Move competitor buses from Demo Centre. 
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Appendix 3 – Subjective Assessment Protocol of Guide Areas 
This appendix of the master thesis “User centered study and specification of an ergonomical coach guide 
area” features a protocol for a subjective user assessment, a benchmarking exercise, carried out in a 
workshop for the same mentioned thesis. The form is a translation of an original in Swedish. 

 Five different buses are assessed subjectively following a predefined protocol of eleven points. The test 
person is asked to grade certain parts and areas with the help of a scale with ten grades. 

Under each headline are short explanatory texts. These are meant to be support for discussion and 
reflection. The assessment is done with regard to the full idea of the headlined area.  

 

Encourage the use of motivations. Ask why! 

Assessment made by 
 

 

Name:______________________________________________________________________ 

Bus models 
Put down which models represent which bus. I.e. in what order the assessment has been done. 

 

Bus #1 Bus #2 Bus #3 Bus #4 Bus #5 

     

Subjective assessment scale 
The test person gets a scale with this information printed. 

 

# Interpretation 

10 Perfect 

9 Exceptionally good 

8 Very good 

7 Good 

6 Acceptable 

5 Inadequate 

4 Bad 

3 Very bad 

2 Unacceptable 

1 Extremely flawed 

 



Master of Science Thesis | KTH & Scania CV   Levi Mårten 
User centered study and specification of an ergonomic coach guide area Carl-Johan Waldner 

- VI - - Appendix 3 – Subjective Assessment Protocol of Guide Areas - 

Folding the guide seat 
How easy is the folding of the guide seat? Is there a locking mechanism? Do you need to use both hands? 
Do you need help? 

Scale between 1-10 

 Grade Comments/Motivation 

Bus # 1   

Bus # 2   

Bus # 3   

Bus # 4   

Bus # 5   

Seat comfort 
How comfortable is the seat? Is the back rest angle good? Is the lower back support adequate? 

Scale between 1-10 

 Grade Comments/Motivation 

Bus # 1   

Bus # 2   

Bus # 3   

Bus # 4   

Bus # 5   

Knee space 
Is the knee space adequate? Can you move forward in the seat? Is something in the way?  

Scale between 1-10 

 Grade Comments/Motivation 

Bus # 1   

Bus # 2   

Bus # 3   

Bus # 4   

Bus # 5   

Foot rest 
Is the foot rest at the right height? Is is adjustable?  

Scale between 1-10 

 Grade Comments/Motivation 

Bus # 1   

Bus # 2   

Bus # 3   

Bus # 4   
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Bus # 5   

Unloading surfaces 
How good are the unloading surfaces? Can you put away loose objects? Is there any working space? 

Scale between 1-10 

 Grade Comments/Motivation 

Bus # 1   

Bus # 2   

Bus # 3   

Bus # 4   

Bus # 5   

Microphone 
How well is the microphone placed? Can you reach it with your belt on? 

Scale between 1-10 

 Grade Comments/Motivation 

Bus # 1   

Bus # 2   

Bus # 3   

Bus # 4   

Bus # 5   

 

Climate controls 
How good are the possibilities to control the climate? Is there any sun protection? 

Scale between 1-10 

 Grade Comments/Motivation 

Bus # 1   

Bus # 2   

Bus # 3   

Bus # 4   

Bus # 5   

Lighting 
How good are the lighting possibilities? Is the driver affected by the guide lighting? 

Scale between 1-10 

 Grade Comments/Motivation 

Bus # 1   

Bus # 2   

Bus # 3   
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Bus # 4   

Bus # 5   

Passenger contact 
How good is the contact with the passengers from the guide area? Are you isolated? Visual contact? 
Audial contact? 

Scale between 1-10 

 Grade Comments/Motivation 

Bus # 1   

Bus # 2   

Bus # 3   

Bus # 4   

Bus # 5   

Quality feel 
How does the build quality feel? Plastics? Hgih quality? Home built? 

Scale between 1-10 

 Grade Comments/Motivation 

Bus # 1   

Bus # 2   

Bus # 3   

Bus # 4   

Bus # 5   

General impression 
How good is the guide area in general? Gut feeling? 

Scale between 1-10 

 Grade Comments/Motivation 

Bus # 1   

Bus # 2   

Bus # 3   

Bus # 4   

Bus # 5   
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Appendix 4 – Results of Subjective Assessment 

This appendix of the master thesis “User centered study and specification of an ergonomical coach guide 
area” features the statistical results for a workshop carried out for the same mentioned thesis. The results 
of the benchmarking exercise features the grades valued by eight guide area users, done to five different 
bus models, done in 11 different parts of the guide area. The results also features mean values, standard 
deviations and total placements of each model. 

Subject RS JE LE EH KL KS ÅX TP 
 

MEAN STD 
Folding of Seat                   6,64 1,36 

Scania Touring 6 2 7 3 6 3 6 2 5 4,38 2,07 

OmniExpress 8 2 9 3 8 6,5   9 4 6,50 2,87 

Irizar PB 8 6 9 7 8 6 6   3 7,14 1,21 

Volvo 9700 8 7 9 10 8 7 6 8 1 7,88 1,25 

Neoplan Starliner 8 6 8 7 8 7   7 2 7,29 0,76 

  
 

      
   Seat Comfort                   6,04 1,12 

Scania Touring 4 2,5 2 6 4 7 5 6 5 4,56 1,76 

OmniExpress 5 1,5 7 3 7 7 6 9 3 5,69 2,43 

Irizar PB 7 4,5 8 7 8 7 8   2 7,07 1,24 

Volvo 9700 5 7 8 10 7 7 6 8 1 7,25 1,49 

Neoplan Starliner 5 5,5 4 7 5 7   6 4 5,64 1,11 

  
 

      
   Knee Space                   5,70 1,19 

Scania Touring 2 6 3 4 2 8 2 5 5 4,00 2,20 

OmniExpress 6 6 5 4 7 8 3 10 3 6,13 2,23 

Irizar PB 4 6 8 7 5 6 2 2 4 5,00 2,20 

Volvo 9700 6 8 5 8 7 8 3 6 2 6,38 1,77 

Neoplan Starliner 7 6 7 7 7     8 1 7,00 0,63 

  
 

      
   Foot Rest                   5,30 0,45 

Scania Touring 5 3 7 5 4 6 3 5 5 4,75 1,39 

OmniExpress 6 3 7 7 5 5 3 7 2 5,38 1,69 

Irizar PB 6 2 8 5 6 6 3 6 3 5,25 1,91 

Volvo 9700 6 8 8 8 5 5 3 5 1 6,00 1,85 

Neoplan Starliner 6 3 5 7 5 5   5 4 5,14 1,21 

  
 

      
   Table Space                   4,85 1,16 

Scania Touring 6 1 4 2 7 5 3 4 4 4,00 2,00 

OmniExpress 6 2,5 4 6 4 5 4 5 3 4,56 1,18 

Irizar PB 3 1,5 4 6 4 4 4 2 5 3,56 1,40 

Volvo 9700 7 5,5 8 8 7 6 4 4 1 6,19 1,60 

Neoplan Starliner 5 5,5 5 8 5 5   8 2 5,93 1,43 

  
 

      
   Microphone                   6,93 0,78 

Scania Touring 6 5 7 5 7 10 6 6 3 6,50 1,60 

OmniExpress 8 5 7 6 7 9 7 7 2 7,00 1,20 

Irizar PB 6 2 7 6 6 8 7 9 5 6,38 2,07 

Volvo 9700 8 10 8 10 7 8 6 9 1 8,25 1,39 

Neoplan Starliner 5 10 2 8 3 7,5   10 3 6,50 3,23 
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Climate Control                   5,94 0,97 

Scania Touring 6 5 6 5 5 6 4 5 4 5,25 0,71 

OmniExpress 6 4   6 5 5   5 5 5,17 0,75 

Irizar PB 6 5 6 6 5 5 4   3 5,29 0,76 

Volvo 9700 6 8 7 6 6 8 7 9 1 7,13 1,13 

Neoplan Starliner 6 8 6 8 5 6   9 2 6,86 1,46 

  
 

      
   Lighting                   6,97 1,14 

Scania Touring 6 1 5 1 6 10 5 9 5 5,38 3,25 

OmniExpress 8 5 8 6 7   7 7 3 6,86 1,07 

Irizar PB 8 6 8 8 7 10 8 9 2 8,00 1,20 

Volvo 9700 8 7 8 8 7 10 8 9 1 8,13 0,99 

Neoplan Starliner 6 6 5 7 7     8 4 6,50 1,05 

  
 

      
   Passenger Contact                   6,14 1,05 

Scania Touring 4 2 6 3 3   5 9 5 4,57 2,37 

OmniExpress 7 6   6 7 6 5 9 3 6,57 1,27 

Irizar PB 8 5 8 8 8 6 5   2 6,86 1,46 

Volvo 9700 7 6 8 9 7 5 5 10 1 7,13 1,81 

Neoplan Starliner 4 6,5 6 5 3     9 4 5,58 2,11 

  
 

      
   Build Quality                   6,24 0,91 

Scania Touring 5 1,5 5,5 6 5 6 4 7 5 5,00 1,67 

OmniExpress 7 5 5,5 7 7 6 4 8 3 6,19 1,31 

Irizar PB 5 6 7 8 7 6 4   4 6,14 1,35 

Volvo 9700 6 6 7 9 6 6 4   2 6,29 1,50 

Neoplan Starliner 7 8 7 8 7 7   9 1 7,57 0,79 

  
 

      
   General 

Impression 
  

  
            

  5,63 0,78 

Scania Touring 4 1,5 3 6 5 5 5 6 5 4,44 1,55 

OmniExpress 7 3 3 7 7 5 6 8 3 5,75 1,91 

Irizar PB 5 6,5 3 7 6 5 5   4 5,36 1,31 

Volvo 9700 7 7 3 9 7 5 6 7 1 6,38 1,77 

Neoplan Starliner 5 6,5 5 7 5 6   9 2 6,21 1,47 

            

 

RS JE LE EH KL KS ÅX TP 
   MEAN 6,04 4,99 6,15 6,47 5,98 6,46 4,93 7,06 
   STD 1,39 2,30 1,91 1,97 1,47 1,58 1,61 2,15 
   

            Overall 1st 2nd 3rd 4th 5th         MEAN STD 
Scania Touring - - 1 2 8 

 
  

5 4,80 0,72 
OmniExpress - 2 7 1 1 

 
  

4 5,98 0,75 
Irizar PB - 3 3 3 2 

 
  

3 6,00 1,26 

Volvo 9700 9 2 - - - 
 

  
1 7,00 0,81 

Neoplan Starliner 2 4 1 4 - 
 

  
2 6,38 0,76 
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Appendix 5 – Scenarios for Guides Working in Coach Guide Areas 
This is an appendix of the master thesis “User centered study and specification of an ergonomical coach 
guide area”.  
The following pages contain information on how the days of guides and tour leaders can look, and 
provide an insight in how and why there are problems with existing solutions of guide areas in coach 
buses. The scenarios are made to be ‘worst-case’ and are based on real stories from interviews and a 
workshop done with a total of 16 different city guides and tour leaders. They are made from the 
perspective of guides and are made to highlight problems in the buses as well as underlying information 
that can affect the stress levels and working environment of the guides both inside and outside of the 
buses. The insight is meant to give a deeper understanding of what guides experience and help in the 
development of guide areas – together with personas and specified demands of the physical environment 
this document can help developers to make priorities in the construction of new guide areas. 
It should be mentioned that the scenarios of course highlight the ideas and minds of guides and tour 
leaders. For the buses to be competitive on the market it is required to weigh the information given here 
against the will of bus buyers and owners – in many cases the buses are leased for different reasons and 
need not only be good for guiding. It is also important to remember that though the scenarios are credible 
and based on true stories they are completely fictional, and any and all possible resemblance to real people 
is completely coincidental. 
 
To be especially considered while reading the scenarios: 
 

 Being a guide is considered very stressful. 

 The most important aspect of the job is the contact with the passengers (microphone). 

 The next most important part is the cooperation with the driver. 

 Safety is always an issue no matter how a user might describe it. 

 The comfort of the guide area is generally uncomfortable. 
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Hectic Summer in the City 
Stockholm city, Sweden 

Sightseeing  

1 driver, 1 city guide, 50 passengers (a full bus) 

Monday July 17th, 30º C 

Sunny Swedish summer weather, no clouds, no 

wind 

Unique for scenario: A lot of traffic, many 

unforeseen troubles, hot weather 

 
 

 
1. Preparation: You have prepared a couple of hours the night before. This is a standard working day 

with two different trips – first you have a group from a cruise ship with Russian tourists that will 
go on a three hour sightseeing by bus before you leave them at the docks so they can catch their 
ship to the next destination. Then you have an hour of spare time before you have another 
company with mixed nationalities that will be guided in English. This trip will last for 6 hours and 
include some museum visits. 

 
2. Outside: 7.30 am. You arrive at the docks. There are about fifty buses in place awaiting passengers 

from cruise ships. You are about to receive a group of Russian tourists that will drive around the 
city with you for three hours. You meet your driver, a man in his fifties, that says hello and shows 
you your seat. You put your bag with guide material next to his seat since there is no room where 
you sit, and you check for the microphone, which is by the driver seat’s right side. The 
microphone protection is dirty, and you ask for a new one from the driver, but there are none. 
You decide it will have to do. You have a coat with you since the morning has been chilly, but 
have nowhere to store it, so you fold it over your arm while waiting for the passengers. 

 
3. Entry: 8.00 am. The passengers arrive from the cruise ship. They have been told where to go and 

you are to greet them. It is a big group of 50 people, but not everyone knows each other. You 
greet them in Russian and show them the way in through the bus as you collect tickets.  A few of 
the passengers are in their 80’s and have a hard time getting on the bus, moving slowly up the 
steps. People behind them are getting annoyed and it is up to you to intermediate. At the same 
time the elderly passengers have got to the top of the steps, but are now complaining to some you 
passengers in the front seat that they need to sit there to have space for their bad knees and a 
view of the road for their road sickness. They turn towards the driver for help, but he knows no 
Russian. You have to get on the bus and kindly ask the passengers in the front row to give up 
their space. Eventually everyone is on board and you get on, put your coat on the instrument 
panel and grab the microphone as you get up in the aisle to get an overview of your passengers 
and present yourself. 

 
4. Departure: 8.15 am. You ask the driver to raise the volume. As you hold on with one hand the 

driver starts to roll out of the parking spot since he is also on a tight schedule and you are  already 
running ten minutes late. You put your other hand in a way that doesn’t make you touch the dirty 
microphone protection. You present yourself and ask the passengers to put on seat belts since 
there is a law to where them here. Then you go to sit down since the bus is going out in the open 
road. The seat is very heavy to fold and you have to put the microphone aside and use both 
hands. It turns out there is a locking mechanism that you have to undo before you can fold the 
seat. When seated you put on your belt and grab the microphone again, as you also bring out 
some memory notes from your bag by the driver seat. 

 
5. Driving: 8.30 am. You are now driving around the city. It seems that the driver has little to no 

experience in driving in Stockholm. He won’t admit it, but silently agrees to follow directions you 
give by pointing your hand. He is also driving recklessly, so you have to hold on to the instrument 
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panel while also holding the microphone and talking to him as well as the passengers. Your knees 
are hitting the front panel and it hurts if you do not hold on with your hand. Above you in the 
first row some passengers have started whispering to each other, and they get louder and louder. 
You try and turn your head to see if the rest of the passengers are listening, but at the same time 
the driver takes a wrong turn and gets stuck in traffic. It is a small alley and nothing to show the 
tourists, so you decide to get out of the bus with your passengers and walk through 
Kungsträdgården while the driver finds a way around.  

 
6. Unloading: 9.45 am. Getting the 50 passengers off takes some time, with some being elderly, and 

you then have to walk them through the park without losing anyone or wasting too much time. It 
is hard to keep track of all fifty, and you have to shout to be heard and wave your arms to be seen 
by all. Some of the tourists wander off to take pictures. You have to send one of the other 
passengers to fetch them. Once you get to the other side of the park you spot the driver and try 
to get the entire group on the bus. From stepping off the bus and walking 200 meters you are 
now getting on again 25 minutes later. 

 
7. Driving:  10.10 am. You now have 50 minutes to get back to the docks and still see some more of 

the city. There are a few wrong turns back, but you manage precisely on time. Most passengers 
are happy with the ride and some even tip you, but you feel bad for having missed some of the 
more important sights. You say good bye to the driver and almost forget your bag before he 
reminds you.  

 
8. Lunch: 11.15 am. You now have 45 minutes until the next group left, so you sit down by the docks 

to eat your packed sandwich. You have a water bottle, but it is almost run out. You brought your 
laptop to have something to do in case you were to have extra time on your hands, but you realize 
now it was just extra weight. You try and find a spot to use the bathroom and refill the bottle 
before meeting up with your new driver a few minutes before the next group arrives.  

 
9. Second shift: 12.00 am. Your group arrives to the bus, and luckily there is just about 30 people, the 

perfect size. You realize a few passengers look a bit lost, and on closer inspection they do not 
seem to speak English. They are from France, and you only know a little French (but fortunately 
enough some), so you try to tell them there is not much to be done. They get to come along and 
listen anyway. 

 
10. Driving: 12.10 pm. You get started with the guiding. You have more time for this trip, so you 

don’t talk all the time. At some points you remember some more French words and try to tell 
your lost passengers about a certain year a house was built and point to it, while also explaining in 
English to the rest of the tourists. The driver knows some bad French words and decide to be 
funny by blurting them out in the microphone. You have to tell him friendly but decisively that it 
is not okay and that you have to be representative. He gets a bit grouchy and makes a sudden stop 
at the next red light, which makes you drop your notes down into the stairs. Not much to do, you 
let them lie until the next stop. The driver than makes a phone call to his company to check about 
later missions. It is both disturbing to you and to your guests who are used to it being illegal to 
talk on the phone while driving. You have to ask the driver to stop while explaining to your 
guests it is legal in Sweden to talk on the phone while driving. 

 
11. Getting off for a museum visit: 1.15 pm. You are now getting off to visit the Vasa Museum. You 

let the group off while you ask the driver to find a parking spot so you can get in line with your 
group. On the way out you find your notepapers all trampled dirty from when the passengers 
have exited. Nothing to do but try and remember by heart and use what is left of your notes. As 
you get in front of the museum you realize that is completely, chaotically full of people. There is 
no chance for you to get in within the next hour. This is often the case during high season, so you 
call your driver to try and get on to the next destination as quick as possible. You try to get the 
group around you to tell them about the situation. It makes you look a bit unprofessional that you 
hadn’t thought of this, but there is nothing else to do, and you know it will only get worse by 
waiting. 
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12. Further driving: 01.45 pm. You are now on the bus again, after the driver showing up about 15 

minutes after you called him. He explains he first had a hard time finding a parking, and then had 
to go far away. Once he finally got a parking space and had to get out again there was once again 
a lot of traffic in the way. You try to explain to your group, while still keeping a positive attitude 
and reminding people that there is still a lot of time left of the day. You know that there will be 
more space in the museums later in the day and decide to do all of the outdoor sights first. It is 
really hot and you are sweating, sitting in the sun with no possibility to adjust the AC. You stop 
by the royal castle and exit the bus to take pictures. You leave your bag on the instrument panel 
and go outside too, to talk individually to some guests and help them take pictures. The driver 
also gets out to have a smoke. Once you get back your bag is opened and your wallet gone – 
someone has used the moments you were gone to rob you. Once again there is nothing to do but 
keep going as nothing has happened – you don’t want to alarm your guests. Fortunately they 
didn’t take your laptop from the other compartment of your bag. 

 
13. Free time for the guests: 02.15 pm. You keep going around town taking pictures and at one point 

get off to walk through Gamla Stan. You leave your guests to let them do some shopping while 
you call and report your stolen wallet. Once you meet again 45 minutes later there are a few 
people missing. You have to guide some people to the bus, leaving one responsible passenger to 
wait for the others in case they are late. When you get back to him two passengers have found 
their way, but a third one is missing still – no one know him. You guide the rest of them to the 
bus, and fortunately, bump into the last one around the corner – you have gotten everyone to the 
bus safely – but it is already getting late. 

 
14. Last stop: 04.30 pm. Once you have finally made it to your last destination, which is going to be a 

tour of City Hall, you are left with about an hour to do the tour before you have to get back to 
the cruise ship. This is an hour less than you had anticipated, and you have to be very quick about 
your guiding. Of course you don’t say anything to your guests about it but act like everything is 
planned this way. After some time you call the bus driver and drive back to the docks, where you 
are still on time and get some applause before the passengers leave for their ship. You thank the 
driver by sharing your tips and leave for home. The day has been tough and not like you planned, 
but in the end you had satisfied customers and feel happy about your efforts. 
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Ski Tour from Central Sweden to 

the Alps 
Västerås, Sweden to Val Thorens, France 

Ski tour with mixed company 

1 driver, 1 tour leader, about 50 passengers 

Tuesday December 18th, -10º C 

Dark, cold, windy and heavy snow storms on 

parts of the trip 

Unique for scenario: Bus won’t open, bus 
breaks down, two drivers 

 
1. Preparation: 08.00 am. You have prepared from early morning until the arrival of the guests at 

noon. You have checked for a few restaurants in Malmö in the south  of Sweden where at one 
place you will make a stop for dinner. You have called ahead to make sure the hotel knows you 
will be arriving around noon the  next day. You have your bus and driver prepared, though you 
will switch drivers in Germany to allow driving the entire distance with no more than food and 
toilet stops. Both drivers are from your company though, so you know them and can trust them. 

 
2. Outside: 12.00 am. It is very cold outside as you meet your first arriving passengers at the location 

of your company’s head office. The bus has been parked outside since yesterday evening. When 
the driver is trying to open the bus it does not work. It seems there is some difficulties with the 
locking mechanism. After some discussions with the second driver there is a breakthrough and 
you can start letting the freezing passengers in while the drivers load the baggage into the bus’ 
storage space. You are now about ten minutes late, but it is no rush since you will have time to 
catch up on the road. You get on the bus and stand up in the aisle to introduce yourself with the 
microphone, which is located on your upper right hand side while seated. 

 
3. Driving: 12.30 pm. You are now approaching the highway and you have gone through a bit of the 

general information about the host town, the hotel, the pistes and some good restaurants to eat at. 
You are asked how you can be reached during the week of the stay, and you send some 
information back in pamphlets with your picture, phone number, e-mail address and such. You 
get a few left over that you place on the instrument panel, where they unfortunately slide down in 
the front and over to the driver side. He gets a bit irritated by this, but does nothing about it for 
now. You keep going with your information and then says that the next stop is in three hours. 
Until then you offer the passengers to buy drinks that are supplied in the bus, and put on a movie. 
To put the movie on you have to get up in the aisle and uncover the DVD-player. It takes some 
figuring out to do, but you get it working and get the picture to show on screen. But only on one 
of the screens. You ask the driver for instructions, but he doesn’t know. After some more 
figuring out you find a switch and can turn the second screen on. You get down in your seat 
again, and try to rest for a bit. 

 
4. First stop: 04.00 pm. There is a short break for the passengers to buy some snacks or drinks in a 

shop by the road. You try and make sure that everybody that needs it have used the bathroom – 
the next stop will not be until dinner time in Malmö.  

 
5. Driving: 04.20 pm. You start telling about the different activities that will be arranged during the 

week. There are a few questions that you have to answer, and some of which you don’t know the 
answer for. You try to write them down in your laptop to find the answer for them at a later time. 
After some ten minutes of silence you get up to walk through the aisle and see if everyone is okay. 
One man wonders what will be served for dinner. You get back to your seat and make a phone 
call to the restaurants to hear what they serve. You get on the microphone to ask what everyone 
would prefer to eat, to democratically chose the restaurant to go to. After a decision is made (by 
the passengers shouting their preferences) you call back to the restaurant to tell them that your 
company will arrive in a few hours. You get off the phone and try to use the microphone to tell 
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the passengers that the restaurant will happily have them. Now the microphone apparently will 
not work. You ask the driver, but he hasn’t touched anything. You get up in the aisle and talk 
loudly to inform the passengers of the trouble. At the same time the bus driver pulls over and 
tells you that the bus has broken down. You inform the rest of the passengers and ask them to 
remain seated while you check together with the drivers.  

 
6. Outside: 06.30 pm. It is now very cold outside and you have not been able to locate the problem. 

Inside of the bus it is still warm, but you don’t know for how long it will be. You have decided to 
contact a competitor close-by to borrow a bus from them. They show up about 20 minutes later, 
together with a mechanic from a local tow truck company. You call your office to inform them 
about the trouble and then enter the bus to tell passengers about the situation and that they will 
all need to switch buses. It takes a few minutes, but soon enough all baggage and passengers have 
been transferred to the other bus. You give your information to the mechanic and the 
competitors, and then you drive off. All-in-all you have lost about an hour, but you are still on the 
way. 

 
7. Dinner: 09.00 pm. You arrive to Malmö to the restaurant about an hour late, but they are used to 

buses arriving late and are still expecting you. You have some food and get back to the bus 
around 22.00 pm. 

 
8. Driving/Sleeping: 10.00 pm. Because of the delay you now switch driver a bit early, but it doesn’t 

change the driving pattern too much. You ask everyone if they are okay and ready to go. You put 
on another movie, but suggest those that can to try and get some sleep. There will be another 
stop at 02.00 am, but only a short break before going the rest of the way. The first driver go to 
sleep in the driver cabinet. You try to fall asleep in the guide area, but ask the driver to wake you 
up right before you make the next stop. 

 
9. Quick stop: 02.00 am. As promised you make a short stop to stretch the legs and get some fresh air 

in the south of Germany. Most people stay in the bus and try to sleep. You are very tired, but you 
have done this before and know you will still get to the location on time and that you will have a 
chance to sleep then. 

 
10. Arrival: 10.00 am. You are now within a few hours of the destination. You have switched drivers 

once again, had a small stop for breakfast and you are now going over some details of the town 
you will stay at, and repeat some of the essentials. The last hour you talk about the towns you pass 
through and tell some stories to get the passengers in the right mode. You arrive just a little late to 
the destination and help people off the bus and to check in at the hotel, before finding your way 
to your own room and falling asleep. 
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Day Tours with Tour Leader 
Around Stockholm, Sweden 

Several day tours of sights around Stockholm 

1 driver, 1 local guide, 1 tour leader, about 50 

passengers 

Saturday September 3rd 

Off season, windy but sunny, sporadic rain 

Unique for scenario: Working for a company, with 
a tour leader 
 

 
 

1. Preparation: A company is arriving from Germany, after having been on tour through Sweden and 
having stopped in Gothenburg and Örebro before. It is a company that work with architecture 
and are mostly interested in this (and knowledgeable on the topic). You have added to your 
knowledge on the intended visits by studying some more of these places architecture as well as 
some technical architecture terms in German for the last couple of days. You will go around with 
this company for three days – the first day you will travel around the immediate city, the next you 
will go to Uppsala and the third you will spend in Gripsholm Castle. 

 
2. Outside: 08.00 am. Your group has stayed the night in Grand Hotel in central Stockholm. You 

meet their tour leader and driver in the lobby and exchange some words. The tour leader will be 
gathering the group and pay for all expenses on the trip. You will be seated in the guide area and 
talk of the sights, but only to some extent, while the tour leader sits above you in the passenger 
row in case you need anything. There is going to be a lot of discussions and need to be some 
silence from you as a local guide too. You are completely aware of this of course. You meet the 
group when they assemble in the lobby and introduce yourself. 

 
3. Driving: 08.20 am. You start with a tour of the inner city. You try to talk about the architecture of 

as many buildings as you can, but avoid going to much into the history details or information of 
how people in Sweden live, since they have probably already heard a lot of this on their earlier 
tours of other Swedish cities. At some points the tour leader interferes with a comment or a 
question, but it is all okay with you. It helps you that the tour leader is there to talk to the driver 
or see the reactions of his group, and you can keep a certain distance to the ‘leader’ part of the 
job. When you exit Stockholm and go on the highway you leave a little time for the passengers to 
talk and discuss together. You ask them if they are interested in hearing more about Sweden as a 
country and talk for a while before you reach another destination. 

 
4. Work outside of the bus: 10.30 am. You visit some museums and different sites outside of town. 

The tour leader asks for a good place to eat lunch and you get to act as a translator and do the 
booking by phone. You are also asked to call the hotel and ask for them to book a conference 
room for later. They would like you to participate in a summary of the day later on and add any 
extra knowledge you might have but that haven’t showed up during the day. It will be an extra 
hour, but you will get payed additionally.  

 
5. “Regular guiding”: 04.00 pm. You have had lunch together with the company and are now 

spending some time doing a guiding of City Hall. You don’t have enough material to only talk 
about the architecture, but you decide that you can find out more later and tell them on the 
second or third day, so you fill the tour out with your ‘regular’ knowledge. It seems to be much 
appreciated with some other viewpoints other than architectural. 

 
6. Evening conference: 05.00 pm. You partake in the evening conference and dinner at Grand Hotel. 

It is mostly the company representatives and employees talking about their views of the 
architecture they have experienced during the day, and how this could be incorporated in their 
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work. At some points they ask you to answer some questions or if you have anything to add to 
what they are saying. For the extra hour of pay this had been easy work, but you return home 
around 07.00 pm to prepare for the coming days trips. It is intense, and not much time to recover 
during the evenings, but it is worth a few days of this stress to have a few days off later on. 
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Tour In Far Off Country with Local 

Guide 
Rio de Janeiro, Brazil 

Several day tours of touring Brazil 

1 driver, 1 local guide, 1 tour leader, about 40 

passengers 

Friday June 1st 

Warm and damp, occasionally dusty storms, 

muddy and bumpy roads 

Unique for scenario: Working on the other side of 
the world, with a local guide, “tough and 
adventurous” trip to hard-to-reach locations. 

 
1. Preparation: You are going to Brazil from Sweden by plane together with a group of young 

Swedish tourists. The tourists will be picked up by a bus and then tour the country side and 
jungles along the Amazon river for two weeks. You have done lots of reading up on the sights at 
home, but since it is your first time there you go a week in advance of the customers to check a 
few things – see that the bus company is prepared for your arrival, meet the local guide that will 
be with you and check and prepare the equipment that will be necessary for the group. You will 
also be doing some preparations for emergencies. There is a local office of your travel agency that 
you will work out of the first week. On the day of the arrival you meet up with the local guide and 
driver and take the bus to the airport, leaving a time window of an hour to be able to make it 
through traffic and unforeseen consequences such as the plane landing early. 
 

2. Arrival of guests: 10.00 am. You make it to the airport barely on time because of a traffic accident 
along the way. You ask the driver to wait by the bus and prepare for passengers, and you bring 
the local guide with you to meet the group of passengers. They arrive on time and start to 
assemble around you. You do a quick count and make a small presentation of yourself and allow 
the local guide to say a few words. He only speaks Portuguese, so you translate what he is saying. 
You then make it out to the bus where everyone gets checked off on a list and can place their 
luggage in the lower compartments of the bus. Once everyone is checked in you step on the bus. 
Because the group is small enough you decide to sit up in the passenger space with them, where it 
is for one more comfortable, but most importantly you can turn around and see the entire group, 
so you have place your bag in this row beforehand. The microphone is this time in the instrument 
panel and you have to stretch the cord to get it up in the passenger seats, so the driver murmurs a 
little. Some of the passengers complain because they want the front seat with the good view, but 
you assure them this is for the best. Since you also need to be able to talk to the local guide it is 
good that you are up front and can share the microphone with him. He does most of the 
communication with the driver though, and is the one who decides the route and has all the 
connections with local hotels and such, so he decides to be seated in the guide area for now. 
 

3. Driving: 11.00 am. Most passengers are tired from the long flight, but after checking out and going 
to the bathroom and such you are on your way an hour later. Because they are so tired you tell 
them they will get a chance to sleep once you hit the country side, but first you want the local 
guide to do an introduction on Brazil and the close-by areas you pass through. While he talks you 
do some rough translation on the microphone, and in an hour’s time you are on the highway and 
everyone is more or less asleep. You decide to go over your plans with the guide once again and 
prepare for the rest of the day. He moves up to sit next to you and you go through some 
paperwork together over the next few hours. 

 
4. Reaching the countryside: 02.00 pm. You make a first stop right off the highway for food and 

fresh air. You let the local guide and the driver off to prepare some sandwiches from a picnic 
table you have brought and take the chance to talk to the passengers about the coming weeks by 
standing up and talking from the front of the bus. It is going to be a long trip and you want to get 
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to know as many of them as you possibly can. It is not that you want to be too much of a friend, 
because you want to remain authoritarian and keep professional, but it makes your job easier and 
you are sure to keep track of all of the passengers if you know them better. Of course you don’t 
say this to them, but you remind them to get to know each other too and help keep track of 
everybody once you get on the bus again. Everyone seems very happy and excited, and you feel 
that the coming weeks are going to be very good. 

 
5. Driving in bumpy roads: 05.00 pm. You are now out in smaller roads off the highway, and in a 

while you will set camp for the night. You will spend a few nights in different hotels, but this first 
night will be spent in tents outdoors. You have switched places with the local guide for him to 
rest a bit and for you to reach the microphone better and talk a little bit with the driver to get to 
know him better and get some stories from a real local. While seated you hit your knees and twist 
your body to avoid this because of the bumpy road. It is generally uncomfortable, but you don’t 
mind since it is only temporary. There is not much traffic either, and the speed is low, so you 
don’t wear the seatbelt – you do not feel scared at all. After a few hours you move back up and sit 
next to the guide to rest your head before stopping and doing the last work for the day – setting 
up camp together with the passengers. 

 
6. Day two: 08.00 am. After a few hours of setting up camp and getting to know the passengers with 

food, games and songs you went to bed late and had a hard time sleeping with the sounds outside 
and a passenger waking you up with some questions during the night. You have been up early too 
to prepare breakfast, and now as the passengers are getting up you are preparing for taking down 
the camp and moving on. This day will be spent much more on foot for the passengers to see the 
country, but you will be going by bus in two stops – one morning tour of two hours to a sight and 
an afternoon tour of three hours before setting camp again. This is roughly the way the rest of the 
two weeks will be. A few times you will spend entire days in a location, and sometimes you will 
drive from just 1 hour up to 4 hours at a time. 

 
7. Day five: 12.00 am. Having had no trouble at all in the last few days except for some stomach issues 

your bus now gets a flat tire. There is a lot going through your mind about how to solve the 
situation if you cannot change the tire, but luckily it works out fine. 

 
8. Day seven: 20.00 am. The first night in a hotel bed. You have surprised the passengers by not 

telling them up until now, and they are all very happy about it. Being outside has worked fine, but 
it will be a good break for everyone. Hopefully you will sleep without trouble this night. 

 
9. Day twelve: The last few days have been raining a lot. You have been seated in the guide area to 

arrange for quiz games and talk about some of the stories you have picked up on the road from 
locals. One of the passengers has had a fever the last two days, and while being concerned and 
stressed since you are far from a hospital you are also trying to maintain a good spirit for the rest 
of the passengers. You are making a lot of phone calls together with the local guide to nearby 
medical locations – when there is coverage for your cell phone. You try to write down some notes 
and discuss with the local guide what to do when you cannot come up with any solution to the 
sick passengers problems. The local guides tells you he has found a way with the help of an old 
connection, but you will have to take another route and will miss a few of the sights. Since you 
know a few of the passengers are very well aware of what is planned ahead in the schedule you 
explain the situation on the microphone. There is no complaining at all and you can take the new 
route to help your passenger to some medical treatment. 

 
10. Last day: You are on the way back from your trip, on the highway. The sick passenger was treated 

to some medicine, but did not want to stay behind but wished to get home and so you were soon 
on the road again with little delays. Fortunately you had a lot of extra time planned that you could 
take from the stops on the way. You feel like you have come down with a cold, and at the same 
time you are sweating from sitting in the blazing sun. The driver runs the AC and two fans to 
make the climate bearable for the passengers and you are really badly affected by this. Fortunately 
you are just a few hours from the airport, and there is not much work that has to be done. You 
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are trying to summarize your two weeks together with the passengers and at the same time there 
are so many impressions of your own that you are trying to arrange in your head. You will be on 
the flight together with the passengers back home, and then you will have one week off before 
your next assignment. The pressure is slowly lifted off your shoulders and you finally start to 
enjoy what you have experienced and feel that the trip has been very good despite the troubles. 
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Appendix 6 − Quality Function Deployment Matrix 
This appendix of the master thesis “User centered study and specification of an ergonomical coach guide 
area” includes the quality function deployment-matrix (QFD) used in the assessment of user needs in 
coach guide areas, which is done for the same mentioned thesis project. In the thesis a overview of the full 
matrix is shown, while this appendix features the QFD divided into parts for readability.  

The QFD is made to see which areas of the guide area in coach buses are to be prioritized in the 
development of buses. Each user wish is translated into measurable qualities, that all are valued separately 
for each persona. The colours used in the grading system show which aspects are the most and least 
important for guides in total, with green being most important and red least important, the results 
showing communication between guide and passengers and driver, storage and comfort being the most 
important aspects of a guide area. 

At the right hand side of the QFD the benchmarking results from the thesis are translated into 
corresponding values of the user wishes, to see how well existing buses solve the user needs. The colours 
and numbers here represent the grading scale used in the benchmarking process. 

The QFD parts follow in the coming pages, divided into four parts – communication, storage and 
surfaces, seating and climate and miscellaneous. 
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Appendix 7 – Specification of Requirements 

Background 
The requirements made to specify the functions of an optimal guide area corresponds closely to the list of 
problems in section 5.3 of the master thesis report “User centered study and specification of an 
ergonomic coach guide area” . These requested functions have been quantified and divided into categories 
for easy overview. The translation between functions and specifications is done with the help of the QFD 
matrix in chapter 6 of the same report. However, as requirements are considered intellectual property of 
Scania CV AB, this appendix only shows as an example of how the requirements look, with a selection out 
of over 120 requirements showing. These examples are followed by all headlines showing the structure 
that the requirements follow. 

The essence of the requirements are: 

 The guide’s ability to visually connect with the passengers must be promoted. 

 The guide’s ability to communicate privately with the driver must be promoted. 

 There must be an easily accessible guide bag storage, unloading surfaces and a writing surface. 

 The area must offer a possibility to vary the sitting position – from relaxed to upright. 

 Seat stow-away must be fast and easy to understand. 

 There must be some sort of sun protection and climate system with controls for the guide. 

 The guide’s safety must be promoted. 

To grade these requirements relatively to each other and thus create levels of performance a scale of 
requirement severity is introduced. 

 Must have – These are the bare minimum requirements that still gives a satisfying solution. 

 Should have – These contain desired, but not absolutely necessary functions. 

 Nice to have – These requirements should offer the highest degree of customer satisfaction. 

In order to backtrack and be able to reevaluate these requirements, the origins of the requirements are 
noted as follows: 

(ECE) Originates from the ECE-R 107/04  

(GUIDE) Originates from a guideline. Short description follows. 

(BENCH)  Originates from benchmarking measurements. Short description follows. 

(ANTH) Originates from anthropometrical measurements. Short description follows. Example: 
(ANTH – Popliteal height, Female 5th P) 

(EST) Originates from an estimation. Short description may follow. 

(USER) Originates from user views. Short description may follow. 

General demands 
 Regulations (ECE-R107/04, 2012) must be met. 

 Safety awareness must permeate the solutions. 
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Access 

ACCESS PASSAGE 

 Passage 

 The free spacing extending inwards into the vehicle from a service door must permit the free 

passage of a mannequin with dimensions according to  (left).(ECE) 

o Folding seats (such as guide seats) may obstruct the access passage provided that: 

 It is clearly indicated that the folding seat is for crew use only. 

 The seat automatically folds up when not in use. 

 The service door is not considered a mandatory exit. 

 When the seat is in position of use, and in the folded position, no part of it shall 

be forward of a vertical plane passing through the center of the seating surface 

of the driver seat in its most rearmost position and through the center of the 

exterior rear-view mirror mounted on the opposite side of the vehicle. 

 Access passage width should exceed 600 mm. (EST) 

 Nice to have access passage width exceeding 800 mm. (BENCH – Common door width) 

Stairs 

 Step height must not exceed 350 mm. (ECE) 

 Step height should not exceed 200 mm. (GUIDE – (Stairway Manufacturers' Association, 2006)) 

 Largest and smallest step height should not differ more than 9,5 mm. (GUIDE –  (Stairway 

Manufacturers' Association, 2006) 

 Step depth must exceed 200 mm, not counting overhung part of step. (ECE) 

 Step overhang must not exceed 100 mm. (ECE) 

 Step width must exceed 400 mm. (ECE) 

 Step width should exceed 600 mm. (EST) 

 Step height – depth relationship should satisfy  2 x height + depth = 600 mm to 630 mm. 

(GUIDE - (Linn, 2004)) 

Handrails 

 Handrails must be equipped on both sides of the access passage. (USER – For older and/or 

overweight passengers) 

 Handrail height should be between 860 mm and 970 mm measured from the steps outermost 

edge. (GUIDE – (Stairway Manufacturers' Association, 2006)) 

 Handrails should be continuous. (GUIDE – (Stairway Manufacturers' Association, 2006)) 
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 - Appendix 7 – Specification of Requirements - - XXXV - 

Following are the headlines that show which parts of the guide area are covered in the full version of the 
specification: 

GANGWAY 

Seat placement and space allocation 

GUIDE SEAT RELATIVE TO DRIVER SEAT 

GUIDE SEAT RELATIVE TO GANGWAY 

GUIDE SEAT RELATIVE TO PASSENGER SEAT 

LEG SPACE ALLOCATION 

FLOOR 

FOOT REST 

Seat 

SEAT CUSHION 

BACK REST 

NECK REST 

ARM RESTS 

STOWING OF THE SEAT 

In the requirements following, the terms ‘folding seat down’ and ‘folding seat up’ are used. Folding down 
refers to the action of putting the seat cushion in use position and folding up refers to stowing it away, 
even if these actions don’t have to necessarily include actual folding. 

 Folding down 

Folding up 

Storage and surfaces 

STORAGE 

Bag storage 

Flat Storage 

LEFT LUGGAGE 

Coats 

Left luggage 

Other 

SURFACES 

 Unloading Surface 

Desktop 

Equipment 

MICROPHONE 

General 

Cord 
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- XXXVI - - Appendix 7 – Specification of Requirements - 

MEDIA EQUIPMENT 

MEDIA CONTROL 

INLETS AND OUTLETS 

READING LIGHT 

COLD STORAGE 

WASTE DISPOSAL 

Climate 

ARTIFICIAL CLIMATE 

CLIMATE CONTROL 

SUN PROTECTION 
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 - Appendix 7 – Specification of Requirements - - XXXVII - 

Figures 

  

Figure 21. Cylindrical mannequins for the access passage (left) and the gangway (right) 

 

 

Figure 22. Leg space allocation profile. Measurements in mm. 
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