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Abstract 
Previous research have shown a possible relationship between the indoor work environment 
and the impact it has on the employees’ performance. Different factors can affect the 
performance; physical parameters, such as ventilation and air quality, noise levels, thermal 
climate, lighting and access to daylight, as well as the level of flexibility of the work, furniture 
etc. Therefore, this study aims to investigate the quality of the indoor work environment at site 
offices within Company AB in Sweden. Further, how the physical and the psychological 
environment play an important role regarding the attractiveness of the workspace. The study 
will only focus on four physical parameters affecting the physical functionality of an office; air 
quality, noise, temperature and lighting. The following research questions were asked: 1) What 
different types of site offices can be identified in Sweden and what are the commonly used 
office layouts? 2) How well does the actual indoor work environment at site offices align with 
the restrictions by the Swedish Work Environment Authority? 3) How is the indoor 
environment of the site offices perceived by the people utilizing the workspace? 4) Which are 
the most important parts to look at to improve the attractiveness of the site offices at Company 
AB? The study is both qualitative and quantitative including measurements, interviews, 
meetings, and a questionnaire as the main sources of information used to answer the research 
questions. 

According to the results, the two most commonly used site offices are construction trailers and 
rented premises. The visited offices had varied layouts since they are designed to fit the needs 
of the specific project organizations. Out of the four parameters, noise was the only one that 
entirely fulfilled the requirements in the six site offices visited. 

The employees perceived the physical parameters in the site offices differently. The air quality 
was generally perceived to be sufficient in the office spaces but quite bad in the meeting rooms. 
Multiple employees thought noise was one of the most problematic parameters and it was 
shown to possibly depend on work role or task. Employees expressed the need of a versatile 
office layout, with both open office areas and smaller secluded rooms combined, which could 
increase their concentration level and decrease disturbance. Another problematic parameter 
was the temperature and generally, the need was to stabilize it throughout the year. Regarding 
the lighting, many expressed the desire to be able to adjust it on their own. 

People perceive things differently which is why a more varied and flexible office might fulfill 
more people’s needs. If these needs are fulfilled, it could improve not only the physical work 
environment but also the psychological work environment and therefore increase the 
attractiveness and job satisfaction of the employees. 
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Sammanfattning 
Tidigare forskning har visat en möjlig koppling mellan inomhusklimat och dess påverkan på 
den anställdas prestation. Olika faktorer kan påverka prestationen; fysiska parametrar; såsom 
ventilation och luftkvalitet, ljudnivå, termiskt klimat, ljus och tillgång till dagsljus samt nivån 
av flexibilitet på jobbet, möbler och andra faktorer. Därför syftar denna studie till att undersöka 
kvalitén av arbetsmiljön inomhus på platskontor hos Company AB i Sverige. Vidare, hur den 
fysiska och psykiska miljön spelar en stor roll gällande hur attraktiv en arbetsplats är. Denna 
studie kommer bara fokusera på fyra fysiska parametrar som påverkar den fysiska 
funktionaliteten av ett kontor; luftkvalitet, ljud, temperatur och ljus. Följande forskningsfrågor 
har ställts: 1) Vilka olika typer av platskontor kan identifieras i Sverige och vilka olika 
utformningar används vanligast? 2) Hur väl uppfyller den faktiska inomhusmiljön på 
platskontoren kraven från Arbetsmiljöverket? 3) Hur upplevs inomhusmiljön på platskontoren 
av människorna som jobbar i dem? 4) Vilka är de viktigaste aspekterna för att öka 
attraktiviteten av platskontoren på Company AB? Studien är både kvalitativ och kvantitativ 
och inkluderar både mätningar, intervjuer, möten och en enkät som de främsta 
informationskällorna för att svara på forskningsfrågorna. 

Resultaten visar på att de vanligaste platskontoren är byggbodar och inhyrda lokaler. De 
besökta kontoren hade olika uppbyggnad eftersom de var utformade för att passa de specifika 
projektorganisationerna. Utav de fyra parametrarna var ljudet det enda som uppfyllde kraven i 
de sex besökta platskontoren. 

De anställda upplevde de fysiska parametrarna på olika sätt. Luftkvaliteten upplevdes generellt 
som tillräcklig bland kontorsplatserna men ganska dålig i mötesrummen. Flera anställda tyckte 
att ljudet var en av de mest problematiska parametrarna och det visade sig möjligtvis bero på 
arbetsroll eller uppgift. De anställda uttryckte ett behov av en varierad utformning av kontoren 
med en kombination av både öppna kontorslandskap och mindre avskilda rum vilket skulle 
kunna öka koncentrationsförmågan och minska störande ljud. En annan problematisk 
parameter var temperaturen och generellt var behovet att få en mer stabil temperatur över året. 
Vad gäller ljussättningen så uttryckte många att de ville kunna reglera den själva. 

Människor upplever saker olika vilket gör att ett mer varierat och flexibelt kontor kan uppfylla 
fler människors behov. Om dessa behov uppfylls kan detta förbättra inte bara den fysiska 
arbetsmiljön utan också den psykiska arbetsmiljön och kan därigenom öka attraktiviteten samt 
arbetsnöjdheten hos de anställda. 
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1 Introduction 
The introduction describes the background of this study as well as the purpose of it. The 
problems that arise in the study are phrased as well as the aim and research questions that are 
meant to be answered. The chapter is rounded off with the delimitations made and finally, the 
disposition of the report is presented. 

1.1 Background 

Ever since the year of 1890 there has been actions made in Sweden to reduce work-related 
injuries and illnesses by implementing protective measures regarding premises and hygiene-
related questions such as ventilation, lighting and heating. During the following years the 
content was developed further, and in 1978 a law called the Work Environment Act took effect. 
In this law, the rules and responsibilities of any employer are stated with the purpose to prevent 
injuries and illness at work (Arbetsmiljöverket, 2019). Work environment is a collective term 
for biological, physiological, psychological, medical, social and technical factors that affect the 
individual in the work situation or in the workplace environment (Arbetsgivarverket, 2015) and 
commonly merged into the two concepts known as physical and psychological factors 
(Arbetsmiljöforum, 2019). The psychological environment, also called the psychosocial 
environment, includes having a safe employment, the possibility to evolve personally, the 
possibility to collaborate with colleagues, no discrimination, no bullying etc. (Swedish Work 
Environment Authority, 2015). These factors are considered harder to measure and regulate 
when compared to the physical environment.  The physical environment includes factors like 
room temperature, noise levels, ergonomically unsound desks, heavy lifting, air quality etc. 
These can affect and cause injuries, accidents and sicknesses if not installed and avoided 
properly (Arbetsmiljöforum, 2019). 

Within the building industry, temporary offices are often used to create office space close to 
building projects. The temporary office changes for every new project and one type of 
temporary site office solution is construction trailers, often multiple ones connected to each 
other forming one bigger temporary office building. There are multiple restrictions regarding 
the physical parameters in the construction trailers, since this office type can be seen as a 
stationary office according to Swedish law and regulations (Swedish Work Environment 
Authority, 2009). When talking to a large construction company in Sweden they felt the need 
to evolve and be able to offer the best company culture in Stockholm. This to offer an equal 
and attractive work environment in order to compete with the consultancy firms who are the 
current front figures within this matter (Respondent, 2019u). 

Previous research have shown a possible relationship between the indoor work environment 
and the impact it has on the employees’ performance (El-Zeiny, 2012) (Fassoulis, 2015) 
(Haynes, 2009). The term office productivity can be defined in different ways. Haynes 
mentioned one general theory, suggesting that: 

 “productivity is a composite of the physical environment and the 
behavioral environment” (Haynes, 2009, p. 170) 

In quantitative and normative research, El-Zeiny ranked different factors affecting the 
productivity and the factors were: temperature, lighting, privacy, presence of plants, color, 
spatial arrangement, outside view, noise and furniture (El-Zeiny, 2012), see Figure 1 below. 
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Figure 1 – Modification of figure from El-Zeiny’s study (2012) presenting factors that affect the employees’ performance. 

Another research performed by Kamarulzaman et al. (2011) confirmed that the physical 
environment was of importance for the performance of the employees and mentioned that air 
quality is another parameter that also has an impact on the well-being. 

In this study, the factors that will be further investigated are air quality, temperature, lighting 
and noise. These parameters were chosen together with Company AB, where a case-study was 
performed, and the factors were selected because of them being objectively measurable and in 
Company AB’s interest of research. 

1.2 Problem 

Even though the indoor work environment is often in focus on the building that is being 
designed and built, it is important to look at the conditions of the work environment in which 
the workers constructing the building have, regarding both the physical and the psychological 
environment. Previous research have been done on indoor work environment in different 
contexts (Ashkanasy, Ayoko, & Jehn, 2014) (Kamarulzaman, Saleh, Hashim, Hashim, & 
Abdul-Ghani, 2011). Company AB expressed a desire to investigate the work environment at 
their own site offices to progress in their work of reaching a more attractive workplace 
(Respondent, 2019u). 

1.2.1 Aim 

The aim of this study is to investigate the quality of the indoor work environment at site offices 
within Company AB in Sweden. Further, how the physical and the psychological environment 
play an important role regarding the attractiveness of the workspace. 

1.2.2 Research Questions 
The following research questions are asked: What different types of site offices can be 
identified in Sweden and what are the commonly used office layouts? How well does the actual 
indoor work environment at site offices align with the restrictions by the Swedish Work 
Environment Authority? How is the indoor environment of the site offices perceived by the 
people utilizing the workspace? Which are the most important parts to look at to improve the 
attractiveness of the site offices at Company AB? 

1.3 Delimitations 
Both known and unconscious delimitations have been made throughout this study. The study 
focuses on the physical environment but also includes the psychological environment with 
focus on attractiveness. The study has been performed in collaboration with a building 
contractor which means that all collected data is from one single company and therefore not 
necessarily applicable on the building industry as a whole. However, the contractor is a large 
company and it operates in most parts in Sweden and thus can be seen as an example of the 

Employee's job performance

Outside view Temperature Lighting
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industry. Further, it only focuses on their commercial building department’s site offices, which 
makes the study confined to an even smaller part of the building industry. 

Generally, the parameter thermal climate includes several factors, but limitations have been 
drawn to only look at the air temperature. Another mayor delimitation of this study is the time-
frame of the project. Since the project proceeds for circa five months, the study needed to be 
simplified. The time frame affected the measurements of all parameters and were not 
performed during all seasons. The measurements have been conducted in meeting rooms and 
in open office spaces which is a limitation since not all areas were covered at each site office. 

1.4 Disposition 
The disposition, shown in Figure 2, of the thesis is chosen after the academic requirements. 
Theory and previous research set the ground for the empirical study that is later analyzed, 
discussed and then conclusions are drawn based on the results. 

 
Figure 2 - Disposition of master thesis 

1.4.1 Introduction 
The introduction describes the background of this study as well as the purpose of it. The 
problems that arise in the study are phrased as well as the aim and research questions that are 
meant to be answered. The chapter is rounded off with the delimitations made and finally, the 
disposition of the report is presented. 

1.4.2 Literature 
This chapter sets the basis for the analysis and discussion to answer the research questions of 
the study. This by using theory and concepts relevant to this topic, relating to a broader area of 
knowledge. Theory regarding different office layouts is included, how the EU and Sweden 
work with the work environment and restrictions regarding the physical parameters that are 
measured. Further, previous studies regarding the differences in perception between genders 
and ages when it comes to indoor work environment is treated and finally, definitions of 
attractive workplaces. The theory has been collected from laws, Swedish standards, books and 
peer-reviewed articles. 

1.4.3 Method 
This chapter includes a description of the literature study and a presentation of the chosen 
methods to answer the research questions. The aim of this chapter is to clarify the chosen 
methods to increase the validity of the study. 

1.4.4 Empirical Study 
This chapter includes the results from the data collection created from the different offices 
visited during this study. The information found is the basis for the discussion and conclusion. 
The first paragraph presents the results from the interviews from Part 1. After, the results from 
the measurements can be found divided into every measured parameter, followed by the results 
from the remaining interviews and the questionnaire. Lastly, there is one paragraph presenting 
the results from meetings with Company AB regarding their focus on the work environment 
followed by the construction trailer supplier’s perspective. 

Introduction Literature Method
Empirical 

studies

Analysis & 

Discussion

Conclusion & 

Recommendations
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1.4.5 Analysis and Discussion 
In this chapter, theory and practical results collected from the empirical study are compared. 
Further, the researchers present their own reflections and views of the study, based on the data 
collected and previous research. The aim of this chapter is to set the base for the conclusions 
drawn as well as the recommendations. 

1.4.6 Conclusion and Further Recommendations 
In this last chapter, the conclusions and the answers to the research questions are summarized. 
At the end of this chapter, further research proposals on the subject are introduced. 
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2 Literature 
This chapter sets the basis for the analysis and discussion to answer the research questions of 
the study. This by using theory and concepts relevant to this topic, relating to a broader area 
of knowledge. Theory regarding different office layouts is included, how the EU and Sweden 
work with the work environment and restrictions regarding the physical parameters that are 
measured. Further, previous studies regarding the differences in perception between genders 
and ages when it comes to indoor work environment is treated and finally, definitions of 
attractive workplaces. The theory has been collected from laws, Swedish standards, books and 
peer-reviewed articles. 

2.1 Office Types 
Previous research suggests that the requirements of an office have changed a lot over time and 
have previously aimed to offer an efficient use of space and at the same time fulfill regulations 
and laws. Today, the standard office and the necessities of it has fundamentally changed and a 
wider range of requirements is put on the design (Bielefeld, 2018). 

According to Duffy, Ahlin and Westlander, the most common methods for defining different 
office types are done by either work organization or spatial organization. Two aspects are 
looked upon when categorizing the office environments, architectural features and functional 
features. The mentioned researchers have developed five different office types, defining them 
by using the above-mentioned features. The office types are explained below (Duffy, 1997) 
(Ahlin & Westlander, 1991). 

2.1.1 Cell Office 
The cell office is characterized by single person room offices. The architectural features of the 
cell office layout are that the rooms are situated along the façade, giving each room access to 
a window. This leads to office spaces having long corridors, characterizing the layout of a cell 
office site. The functional features of a typical cell office are that the needed work equipment 
can be found in each room along with other amenities. Therefore, workers using cell offices 
often work individually and perform work of concentrated nature (Duffy, 1997) (Ahlin & 
Westlander, 1991). 

2.1.2 Shared Room Office 
The common traits of a shared room office are that two to three people share a single room. 
This office type is characterized by having work stations more freely arranged and the work 
desk of each person is separated from the others by a divisional element or screen, to maintain 
the feeling of privacy. The workers share a window or multiple windows. Most of the needed 
work equipment can be found outside the shared office room and the employees sharing a room 
tend to have similar work tasks. This type of layout is most likely used when there is a lack of 
space (Duffy, 1997) (Ahlin & Westlander, 1991). 

2.1.3 Open Plan Office 
Within the open plan office category, there are three different office types, depending on the 
number of people using it. The small open plan office is designed for four to nine people per 
room and the medium open plan office is designed for 10 to 24 people per room. Lastly, the 
large open plan office is designed for more than 24 people per room. Out of the three types, 
the medium sized office is the most commonly used one in Sweden (Duffy, 1997) (Ahlin & 
Westlander, 1991). 
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The specific characteristics of the open plan office are that there are no walls separating the 
work desks. Instead, everyone sharing a room are separated by screens placed between them 
and the workers share windows. Employees mainly work individually, and most amenities are 
sometimes found on each individual work desk. This type of office layout is often associated 
with routine-based work and low levels of interaction. This is a good layout when 
organizational changes are needed to be done easily without any reconstruction (Duffy, 1997) 
(Ahlin & Westlander, 1991). 

2.1.4 Flex Office 
The layout of a flex office is similar to the open plan office, the difference is that there are no 
individual work desks and it includes “backup spaces”, to enable private phone calls, meetings 
etc. The work space is dimensioned for less than 70 % of the work force, expecting a dropout 
due to illness or work being performed elsewhere. This type of office layout is dependent of a 
well-functioning IT-system since the choice of work desk vary. Shared amenities are placed in 
common spaces close to the work desks. This type of office layout is the most flexible one, 
compared to the other types of offices mentioned, both regarding the possibilities of changing 
the office layout but also regarding the workers being able to move (Duffy, 1997) (Ahlin & 
Westlander, 1991). 

2.1.5 Combi Office 
It is hard to define the architectural features of this office layout because it is said to have no 
strict spatial definition. Individual work desks are found in combi offices, either in individual 
rooms or in an open plan office, complemented with backup spaces that enables specific work 
activities, such as full-time project rooms. The work performed in these environments are both 
independent and interactive within teams. The facilities needed for the specific work tasks are 
shared and teams can move around to take advantage of the amenities (Duffy, 1997) (Ahlin & 
Westlander, 1991). 

2.2 Work Environment 
On an EU level, there is no legislation regarding indoor work environment issues but there are 
framework agreements that are introduced and supposed to influence national agreements. This 
gives the social partners, i.e. employees and employers organizations, an opportunity to 
negotiate over a work environment issue rather than to be given restrictions and laws to follow 
(Jakobsson, 2008). 

According to the Swedish law, the definition of a work environment is everything that affects 
a person when performing work, both the physical and the psychological environment. This 
means that a good work environment can be reached when both the physical risks and the 
facilities are purposive, but also when the employees can affect their own work situation and 
maintain a good mental health (Lennéer Axelsson & Thylefors, 2011). Another study shows 
that potential problems in the physical environment could have effects on the psychological 
wellbeing (Ferguson & Evans, 2011). 

According to the Swedish Work Environment Authority, the work environment should be 
planned and investigated by the employer at an early stage and should be subsequently 
corrected if needed to protect the employees from ill-health. This means, that it is up to the 
employer to make sure to regularly uphold the psychological and the physical work 
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environment by for example checking the levels of air quality, noise levels, temperature and 
lighting (Swedish Work Environment Authority, 2009). 

2.3 Physical Parameters 
The Swedish Work Environment Authority has published provisions regarding the workplace 
design including general recommendations of the implementations of the provisions (Swedish 
Work Environment Authority, 2009). All the physical parameters are described, not only the 
technicalities but also other parameters that affect the work design, such as furniture, floor, 
walls, roof etc. Standards are given and different types of work spaces have different criteria 
to achieve (ibid). Regarding all of the following parameters, the environment should be adapted 
to whether the work is heavy or light and whether it requires movement or is static (Jakobsson, 
2008, p. 170). 

2.3.1 Air Quality 
Workplaces and personnel facilities have recommended standards provided by the government 
to keep the air quality at good levels. According to the Swedish Work Environment Authority, 
the ventilation systems should be able to exchange the contaminated air in the room with new 
air in a rate that keeps the quality of the air good enough (Swedish Work Environment 
Authority, 2009). 

A way to control the air quality is to measure the levels of carbon dioxide (CO2) in the air 
where 1 000 ppm is set to be the limit for how much that is allowed when aiming for good air 
quality. The common concentration of CO2 in the outside air is around 300-400 ppm (Swedish 
Work Environment Authority, 2009). 

2.3.2 Noise Levels 
Sound is created through a wave motion from a sound source that puts the closest particles in 
the air in motion through vibration. It can also occur in liquids and solid bodies. Sound can be 
measured by looking at the frequency and the sound level. The sound level, as humans perceive 
it, is measured in decibels (dB) with weighting filter A (Jakobsson, 2008). Sound that is 
undesired is commonly called noise. Employees that are constantly exposed to noise with an 
A-weighted sound pressure level exceeding about 85 dBA could increase the risk of hearing 
impairment if exposed to the noise for long-time periods. An A-weighted sound pressure level 
is defined as: 

“Weighted average of the sound pressure level within the audible 
frequency range, measured with weighting filter A. Stated in decibels 

[dB].” (Swedish Work Environment Authority, 2009, p. 116) 

Since the perception of noise is individual it is perceived differently which means that noise-
sensitive people have a lower level of A-weighted sound pressure of around 75-80 dBA (ibid). 
This means that even though there are standards given for different physical parameters, it is 
hard to say that one standard works for every person. For example, it is hard to denote a general 
liaison between noise exposure and perception of disturbance. Sometimes noise on a low level 
can be perceived as very disturbing depending on the individual which is why measures of the 
lower limits of noise are not justified (Swedish Work Environment Authority, 2009). 
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2.3.3 Temperature 
The climate can be divided into three climate zones depending on the temperature; cold climate, 
moderate climate and hot climate. The cold climate zone has air temperatures below 10 °C, the 
moderate climate zone has an air temperature interval of 10-30 °C and lastly the hot zone has 
air temperatures above 30 °C. At a sedentary workplace, the air temperatures should lie within 
the interval of 20-24 °C in winter and 20-26 °C in summer. If it deviates from those intervals, 
the thermal climate should be investigated more closely and most likely adjusted. The thermal 
climate is not only depending on the air temperature but also personal preferences. To achieve 
a good thermal climate, it should therefore neither be too cold nor too warm and there should 
not be uncomfortable differences in temperature (Swedish Work Environment Authority, 
2009). 

2.3.4 Lighting 
Lighting is the electromagnetic radiation that is perceived by the eye and it contributes to a 
sense of illumination. Humans and other creatures with eyes are not able to see light before the 
electromagnetic radiation is reflected on any type of surface such as dust in the air or for 
example a table. Good lighting is needed to correctly perceive an environment and contribute 
to greater comfort and good work results and bad lighting often leads to headache or eye 
complaints (Jakobsson, 2008). Lighting does not only have an impact on how we see but it also 
has a biological impact. When the lighting is bad it increases the quantity of the hormone 
melatonin in the body which affects humans and makes us tired. The older you get the more 
important good lighting gets to be able to see and perform work (ibid). When planning lighting 
in a workplace, there are a few quality aspects that are important. Those are lighting intensity, 
light direction, contrast reduction, luminance conditions, dazzle and color reproduction 
(Jakobsson, 2008). In Sweden, the illuminance recommended for general lighting in landscape 
offices is normally 300 lux (Arbetsmiljöverket, 2016) (Dubois & Blomsterberg, 2011). 
According to SS-EN 12464-1:2011, task lighting requires an illumination of 500 lux (Swedish 
Standards Institute, 2011). According to another research made in Hong Kong, daylight alone 
can provide illumination that fulfills the requirements around 60 % of the time which means 
that lighting and daylight can sometimes both be included when measuring the illumination 
level of an office (Lam & Li, 1998). 

The access to daylight depends on different parameters such as orientation of the office, size, 
design and vertical positioning of windows. If the daylight is not blocked by other buildings 
and the depth of the workrooms does not exceed six to eight meters, sufficient daylight equals 
approximately 10 % of the floor space. Although, this can be discussed since the people sitting 
in the middle of the room risk of getting a mediocre and less distinct access to daylight 
compared to the ones sitting closer to the windows (Swedish Work Environment Authority, 
2009). 

2.4 Differences in Perception between Genders 
According to previous research performed by Jungsoo Kim et al. (2013) there is a difference 
in how men and women perceive their environment. The mentioned study has investigated the 
gender differences in the occupants’ perception regarding multiple aspects of indoor 
environmental quality. The aspects that were included in the survey were thermal comfort, air 
quality, lighting, acoustics, office layout & furnishings and cleanliness & maintenance. The 
research found a significant association between the female gender and dissatisfaction in 
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relation to men when studying the indoor environmental quality. One of the most significant 
ones was thermal comfort, see Figure 3 below. The results stayed consistent even when looking 
at age differences and work characteristics (ibid). 

 
Figure 3 – Modified figure from study performed by Kim et al (2013) showing the mean satisfaction rating (-3 = ‘very 

dissatisfied’, through 0 = ‘neutral’ to 3 = ‘very satisfied) for overall workspace satisfaction and various IEQ factors by 
gender 

In another study where men and women were asked to perform perceptual-motor tasks at 
temperatures between 23.3 °C and 43.3 °C, the results put together in a linear regression 
equation showed that males preferred a temperature of around 22 °C and females preferred a 
temperature of around 25 °C. Females also tended to feel more uncomfortable than men when 
exposed to both higher and lower temperature extremes (Beshir & Ramsey, 1981). 

2.5 Differences in Perceptions between Ages 
A study that was made in the United Kingdom showed that people from different generations 
might have different work values, where generation differences were often hard to distinguish 
from age differences. In the study, an assumption was made that the perception of work values 
could be affected by historical events, social, cultural and economic phenomena. Therefore 
generations, or specific age groups as for example Baby Boomers or Generation X and Y, can 
be of interest to look at regarding differences in perception (Parry & Urwin, 2011). In another 
study from New Zealand the authors highlighted that in order to meet diverse employee needs 
it is important to understand differences between generations at work (Cennamo & Gardner, 
2008). 

2.6 The Attractive Workplace 
The term workplace attractiveness is founded in the need to recruit, sustain and engage 
employees. There are a lot of different aspects that affects a workplace attractiveness and 
among them there are for example the physical environment, psychological environment, level 
of responsibility and independent work tasks (Åteg, Hedlund, & Ponten, 2004). According to 
another source, a high-quality job, defined as a job that fulfills a greater number of work-related 
needs, results in a higher reported job satisfaction (Brown, Charlwood, & Spencer, 2012). If 
the work environment is seen as attractive or not is dependent on the perception of the employee 
and how they value the different aspects, (Åteg, Hedlund, & Ponten, 2004) included in both 
the physical and the psychological environment. According to previous studies, a more 
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attractive workplace seems to be giving higher levels of commitment as well as less of an urge 
for the employee to look for employment elsewhere (Backhaus & Tikoo, 2004). The aspects 
included in the psychological environment are not specifically discussed in this study, but since 
the physical environment affects the psychological environment and that they together, if 
improved, can create a better work environment, the subject as a whole was later discussed and 
analyzed together, as one change that can be made to increase the attractiveness of the 
workspace. 

Two aspects that is commonly connected to the level of attractiveness of a workspace is 
independence among the employees as well as flexibility. A survey in a research performed by 
M. Calnan et al (2001) showed that people working with general practice, where flexibility is 
not usually possible, experience relatively high levels of mental distress. The research also 
highlights the difference in response among the employees and that it can be analyzed further 
to identify the major causes of their work stress and why some people experience it and others 
do not. 

Another research performed by Vischer (2007), showed that previous research regarding stress 
in work environments have paid little attention to its connection to the physical environment 
where the work is performed. They rather focused on the relation between stress and 
psychosocial factors, like the ones mentioned in 1.1 Background, which affect the job 
performance. Visher’s study has found connections, based on previous theories, between 
worker behavior, mental health and the physical features of the work environment. It was 
shown that the degree of control the employees have, through the participation of decisions, is 
important to improve the psychological work environment. Also, how the psychological 
demands translate into the energy required to perform a work task in the given workspace. It 
was also shown that physical demands and workspace design have an important role in 
determining social relationships and networks. The importance of informal social networks 
was also stated, to facilitate the flow of information in organizations (Vischer, 2007). Vischer 
described the habitability pyramid (Preiser, 1983), where the environmental comfort is shown. 
It implies that the physical comfort is at the threshold for acceptable workspace and that it has 
effects on the psychological comfort depending on the degree of environmental choice or the 
level of autonomy the users of the workspace feel they have through decision-making processes 
(Vischer, 2007). 

 
Figure 4 - A modification of the habitability pyramid (Vischer, 2007)  
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3 Method 
This chapter includes a description of the literature study and a presentation of the chosen 
methods to answer the research questions. The aim of this chapter is to clarify the chosen 
methods to increase the validity of the study. 

3.1 Approach 
To answer the research questions, an abductive approach has been used, including several 
methods. Since the study was a collaboration with Company AB, a large construction company 
in Sweden, it could be seen as a case study where the data collected was created with their help. 
The measurements were performed at the end of February beginning of March. 

The method consisted of four parts, see Figure 2 below. Part 1 of the data collection included 
semi-structured interviews held in order to create empirical accounts to later be interpreted to 
answer what different types of site offices that could be identified within the building industry. 
When the site offices were identified, the research continued with Part 2, examining the 
perception of four physical parameters of the indoor work environment with the help of the 
people working in these offices. To answer the second research question, the methodological 
choice was mixed methods, set up as a sequential exploratory research design (Saunders, 
Lewis, & Thornhill, 2016) with both qualitative and quantitative data collection. Part 2, Phase 
1 consisted of semi-structured interviews, held with people having different socio-demographic 
characteristics. This in order to get an in-dept understanding of how the indoor work 
environment was perceived in the different site offices. Phase 2 of Part 2 included a quantitative 
data collection, using a questionnaire. The questionnaire was based on the findings from Phase 
1, developed after the researcher's interpretation of the previous results. Part 3 included 
measurements of the four parameters; air quality, noise levels, temperature and lighting. The 
data from the measurements was collected concurrently with the data created from the 
interviews of Part 2, Phase 1. Lastly, Part 4 included meetings and study visits to gain more 
knowledge regarding questions that arose during the data collection. 

 
Figure 5 - Choice of method 

3.2 Literature Overview 
Since the time was limited, a literature review was not possible to complete. Instead a literature 
overview was performed to get a grasp of the topic and relevant previous studies. The main 
part of the literature overview was made at an early stage of the study, but when required it 
was extended in order to align with the collected information and data. The literature, gotten 
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from books and articles, was found through the platform Google Scholar and the database 
PRIMO provided by the KTH library. Key words such as temporary office, physical work 
environment, psychological work environment, gender differences, perception, attractive 
workplace, air quality, lighting, noise, temperature, Swedish Work Environment Authority, job 
performance, job satisfaction and productivity were used when searching for literature. Only 
peer reviewed and published articles were reviewed to ensure a high level of foundation to 
further build on the study (Saunders, Lewis, & Thornhill, 2016) and the oldest reference 
referred to was published in 1981. The authors of the books were researchers and had published 
the books for scientific purposes. Other information provided internally from Company AB in 
terms of internal reports, meetings and relevant materials were used. Information from two 
large suppliers of construction trailers in Sweden was collected through meetings and site 
visits.  

3.3 Interviews 
In total 18 interviews were conducted in Swedish; three interviews for Part 1 and 15 for Part 2. 
In Part 1 the interviewees were competent people, working as project directors, within 
Company AB with many years of experience regarding construction projects and site offices. 
For Part 2, the interviewees were people of different age, gender as well as different 
backgrounds regarding work roles and years of experience working in site offices. In Part 1, 
four interview questions were asked and in Part 2 a total of 32 interview questions were asked, 
see Appendix A1 and A2 for the questions. The interview questions were developed based on 
the research questions designed by the authors and approved by their supervisor at Company 
AB before the interviews were held. The questions were divided into different question groups 
regarding the physical parameters of interest, general questions about the interviewee as well 
as their perception of the office as a whole. An introductory letter was given before the 
interviews were started, see Appendix A4. 

All interviewees and the projects visited were given code names to keep them anonymous to 
increase the assurance that the results collected were as truthfully answered as possible. In 
Table 1 below, offices named with Xx represent the visited construction trailers and Yy 
represent the rented premises. 
Table 1 – Respondents interviews 

References Office Role Date 
Respondent, 2019a - Project Director 2019-02-12 
Respondent, 2019b - Project Director 2019-02-12 
Respondent, 2019c - Project Director 2019-02-13 
Respondent, 2019d X1 Purchaser 2019-03-01 
Respondent, 2019e X1 Consultant – Site Manager  2019-03-01 
Respondent, 2019f X1 Supervisor 2019-03-01 
Respondent, 2019g X2 Project Director 2019-03-11 
Respondent, 2019h X2 Purchaser 2019-03-11 
Respondent, 2019i X3 Supervisor 2019-03-13 
Respondent, 2019j X3 Site Manager 2019-03-13 
Respondent, 2019k Y1 Assistant Supervisor 2019-02-28 
Respondent, 2019l Y1 Purchaser 2019-02-28 
Respondent, 2019m Y2 Administrator 2019-03-07 
Respondent, 2019n Y2 Supervisor / QEHS 2019-03-07 
Respondent, 2019o Y2 Site Manager 2019-03-07 
Respondent, 2019p Y3 Purchaser 2019-03-08 
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Respondent, 2019q Y3 Assistant Project Director 2019-03-08 
Respondent, 2019r Y3 Construction Manager 2019-03-08 

 
3.3.1 Semi-structured Interviews 
Initially structured interviews were planned for Part 1, but after a pilot-test where the interview 
questions were performed on the supervisor from Company AB, semi-structured interviews 
were chosen to enable explanations of the questions and to allow a conversation. For Part 2 
semi-structured interviews were also used and since it enabled further discussions, it simplified 
the adaption to the different people that were interviewed (Saunders, Lewis, & Thornhill, 
2016). 

The interviews from Part 1 were conducted to make sense of what different types of site-offices 
that Company AB used. This was necessary information to plan the amount of site visits needed 
to get valid results for Part 2 and 3. The interviews of Part 2 were needed to create the 
questionnaire. It was necessary to gain more knowledge about what the indoor work 
environment in the offices was like today and how it was perceived by different employees 
with different preferences and previous work experiences. The results from the interviews were 
translated from Swedish to English during the transcription process from both Part 1 and Part 
2 and were organized to be able to compare the different answers to make it possible to see 
potential trends or differences in the results. 

3.4 Questionnaire 

As mentioned before, the questionnaire was based on the interviews from Part 2. The advantage 
of questionnaires is that it makes it easier to reach individuals and save time when collecting 
data (Wright, 2005). The purpose of the questionnaire was to increase the validity by creating 
data from a bigger group of people, with different socio-demographic characteristics. Meaning, 
the results of the interviews from Part 2 were tested and the liaison between preferences 
regarding the different parameters and different people was later analyzed. The questionnaire 
was sent out via e-mail and the questions were created using the tool Forms provided by 
Microsoft Office used internally at Company AB. The email addresses were given by the 
supervisor at Company AB who helped to delimit the requests to employees working in site 
offices. The questionnaire included 17 questions and a total of 161 people were asked to 
participate online and 94 people responded, equaling a response rate of 58 %. For questions 
asked in the questionnaire, see Appendix A3. An introductory letter was attached to the e-mail 
that was sent out together with the link to the questionnaire, see Appendix A5. 

The data was analyzed in different categories; all together, in genders and age groups. This to 
be able to compare and better see the possible similarities and differences to finally answer the 
research questions. 

3.5 Measurements 
In combination with the interviews of Part 2, measurements were conducted during each site 
office visit to get actual data of how the indoor climate was regarding the four physical 
parameters. In combination with the perception of the employees, the goal was to get a better 
picture of how the entirety of the indoor work environment was. To collect the measured 
values, one day was spent at every site office to see how the values differed during one day of 
work. 
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The devices measuring the chosen parameters were placed in different parts of the offices, 
where CO2-levels, temperatures and noise levels were of interest in meeting rooms and the 
open office spaces. The data was collected each hour, except for the noise levels that was 
collected every half hour. The device measuring lighting was moved every hour to different 
desks throughout the office space and the data was collected after each move. An additional 
thermometer was placed in the lunch areas and the data was collected every hour. 

3.5.1 Equipment 
When measuring the air quality and temperature, Chauvin Arnoux C.A 1510 was used. The 
device measured the CO2-concentration [ppm], temperature [°C] and the relative humidity [%] 
of the room (Chauvin Arnoux, 2019). The device Velleman DEM202 was used to measure the 
noise levels [dBA] in the offices (Velleman, 2019). Lutron LX-101 was used to measure the 
lighting [lux] (Lutron, 2019) and to measure the temperature in the lunch areas, Digital CIE 
Thermometer 305 was used (EEE Instruments, 2019). All devices were calibrated if needed. 
The equipment for the measurements were given and explained by a specialist in building 
physics at Company AB. The possible restrictions of the devices regarding the placement of 
them was taken into consideration. See Table 2 below for general specifications of the used 
devices. 
Table 2 - Equipment data 

Info Device Measurement 
range 

Uncertainty/Accuracy Resolution 

Air quality (CO2) 
[ppm] 

C.A 1510 0 to 5 000 ± 50 ± 3 % of value 
measured 

1 

Noise [dBA] Velleman 30 to 130 ± 1.4 0.1 
Temperature [°C] C.A 1510 -10 to +60 ±0.5 0.1 

Temperature – Globe 
[°C] 

CIE 305 -50 to +1300 ± (0.3% of value measured 
+1°C) 

0.1 

Lighting [lux] LX-101 0 to 50 000  ± (5% + 2 digits) 1 
 
3.6 Meetings and Study Visits 
Part 4 included meetings with people working to create attractive and sustainable offices for 
Company AB to give a better understanding of what has already been developed before this 
study. Meetings and site visits with the two main suppliers of construction trailers that 
Company AB uses were also a key source of information. This to get a better understanding of 
the businesses and how they adopt to the requirements from the Swedish Work Environment 
Authority and other regulations. All meetings with respondents that took place along the study 
were summarized in Table 3 below. 
Table 3 - Meeting specifications 

References Role Subject Date 
Respondent, 2019s Sustainability Strategist The attractive workplace 2019-04-23 
Respondent, 2019t Project Director The attractive workplace 2019-03-14 
Respondent, 2019u Head of Department The attractive workplace 2019-05-06 
    
Supplier, 2019a Key Account Manager The attractive workplace 2019-04-03 
Supplier, 2019b Head of Sustainability The attractive workplace 2019-03-02 



15 
 

3.7 Transcription 
To support the interpretation process, all interviews were recorded and later transcribed 
(Almanasreh, Moles, & Chen, 2019). Since there were three parts of data collection, there were 
three transcription processes in total to make all information easily accessible, and to ensure 
that no information was forgotten or taken out of context. Part 1 and Part 2 consisted of multiple 
semi-structured interviews while Phase 2 of Part 2 included the questionnaire, which lead to 
two slightly different transcription processes. The interviews were transcribed by making 
everything that was recorded into text by listening to the interviews and writing every word 
down into a file. The data from the questionnaire from Phase 2 was collected and summarized 
to be categorized, as mentioned above, and then the results were compared with the 
measurements found. The transcription was not attached to the master thesis but can be given 
upon request. 

3.8 Method and Source Evaluation 
The work environment was studied as a whole, including the physical environment, but also 
its connection to the psychological environment, especially focusing on the attractiveness of a 
workplace. Except for using peer reviewed and published articles, laws and restrictions 
regarding work environment in Sweden were taken into consideration. The result from the 
measurements was the predominant source of information, followed by the results from the 
questionnaire. They were then studied with connection to previous research regarding the 
physical and psychological environment and how it increases the attractiveness of a workspace. 

3.9 Ethics 
When performing a study, it is important to take ethics into account to eliminate the risk of the 
participants being affected negatively because of their participation (Saunders, Lewis, & 
Thornhill, 2016). The participants were held anonymous in the study and named with aliases, 
Respondent 2019a, Respondent 2019b and so on, where their context is explained in Table 1 
and 3 to give the reader a better understanding of the entirety needed to understand the research. 
Also to give the reader an understanding of why the specific people were chosen to participate 
in the study. The visited offices were also given aliases, such as office X1, office Y1 etc. to 
minimize the risk of tracking the offices as well as the participants. 

The participants were informed about the subject of the research before they were asked to 
participate in an interview, meeting or questionnaire. They were also informed about the study 
being a part of a master thesis project performed at KTH. Before the interviews started, the 
participants were asked if they accepted the interviews to be recorded to after the research be 
deleted, see Introductory Letter in Appendix A4. All participants also got information about 
how and where the data was stored and saved to fulfill the requirements of GDPR.  

3.10 Accountability 
Regarding the accountability of the bigger parts of the study, AH took a greater responsibility 
for the data collection regarding the measurements, which could also be seen as the quantitative 
part while EK took responsibility for the data collection regarding the interviews and 
questionnaire that could be seen as the qualitative part. These responsibilities stayed consistent 
throughout the analysis and discussion. The rest of the study presented in the report, was 
created through a joint responsibility between the researchers.  
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4 Empirical Study 
This chapter includes the results from the data collection created from the different offices 
visited during this study. The information found is the basis for the discussion and conclusion. 
The first paragraph will present the results from the interviews from Part 1. After, the results 
from the measurements can be found divided into every measured parameter, followed by the 
results from the remaining interviews and the questionnaire. Lastly, there is one paragraph 
presenting the results from meetings with Company AB regarding their focus on the work 
environment followed by the construction trailer supplier’s perspective. The participants were 
mostly men (77 %) working for Company AB. 

4.1 Site Offices 
Interviews were held to investigate what types of offices that are commonly used as temporary 
offices within Company AB. In total, three people were interviewed for this part, being Part 1. 

According to all three interviewees, the most common types of temporary offices used within 
Company AB are construction trailers and rented premises, where the standards within the two 
categories can be quite varying in both structure and indoor office layout. The construction 
trailers can be small and uncomfortable but can also have high standards and the rented 
premises can be everything from small basement rooms to spacious offices. 

“[Regarding rented premises] …a bit random, you take what you can get. 
You go looking at the premises there is to see what you can make out of the 

space.” (Respondent, 2019a) 

Respondent 2019b mentioned that the construction trailers were the most commonly used ones 
in Sweden at Company AB. However, Respondent 2019c was more used to rented premises 
and had spent little time working in construction trailers but agreed to the two types being the 
most common temporary office spaces used in Sweden. 

4.1.1 The Visited Offices 
Office X1 which was an office of construction trailers, had a capacity of around 40 people. It 
consisted of open landscape offices with both individual work desks and flexible ones. The 
different rooms had a capacity of 18, 12 and 12 work desks. Office X2, also an office of 
construction trailers, had a capacity of around 30 people. It consisted of both open landscape 
offices and a smaller room. All work desks were individual. The smaller room was adapted for 
three work desks and the open landscape offices had a capacity of eight and 18 work desks. 
The last office of construction trailers that was visited was office X3, which had a capacity of 
four people. This office consisted of individual work desks and each room had the capacity of 
one person. 

Office Y1 which was a rented premise, had a capacity of 12 people. This office consisted of 
individual work desks in one open landscape. Office Y2, also a rented premise, had a capacity 
of around 35 people. The office was divided into different rooms with individual work desks. 
The smaller rooms had the capacity of one to four work desks, and the bigger rooms had an 
open landscape layout with the capacity of eight to 12 work desks. Lastly, office Y3, also a 
rented premise, had a capacity of around 30 people. This office had a mixture of flexible and 
individual work desks and consisted of both open landscape rooms and smaller rooms. The 
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smaller rooms had a capacity of one to two work desks and the bigger rooms had a capacity of 
four to 12 work desks. 

All visited offices had separate rooms for work equipment and offered meeting rooms in 
different sizes. 

4.2 The Physical Parameters 
Below, the results from the measurements, the interviews from Part 2 as well as the results 
from the questionnaire can be found and they will be divided into the four parameters. In total, 
15 people were interviewed where nine were men and six were women. 94 people filled in the 
questionnaire where 79 % were men. The results from the questionnaire were where needed, 
divided into gender groups or five age groups. The age groups where 30 years of age or 
younger, 31-40 years, 41-50 years, 51-60 years and lastly, older than 60 years. 

4.2.1 Thermal Prerequisites 
When visiting the different offices measuring the four physical parameters of interest, one day 
was spent at each office. All six offices were visited within one and a half weeks which resulted 
in some smaller weather differences, see Table 4 below. The mean temperature ranged from -
2.5 °C to 5.5 °C with an average temperature of 2.8 °C. 

Table 4 - Weather prerequisites 

Project Date General Weather Mean Temp 
during the day 
[°C] 

Min Temp 
[°C] 

Max 
Temp [°C] 

X1 2019-03-01 Sunny and cloudy 0 -2 0 
X2 2019-03-11 Mostly sunny -2.5 -5 -1 
X3 2019-03-13 Cloudy and rainy 1.5 1 2 
Y1 2019-02-28 Sunny and mostly cloudy 4.5 -2 6 
Y2 2019-03-07 Cloudy 3 2 4 
Y3 2019-03-08 Cloudy 5.5 -1 6 

 
The diagrams below show the measurement results from the different site offices. The results 
from the construction trailers are put into the same diagram for easier comparison. The same 
has been done for the rented premises. There are two diagrams for each type of temporary 
office. The results from the meeting rooms are in one diagram and the open office spaces are 
in another, resulting in four different diagrams for each parameter. 

4.2.2 Air Quality 
Below, the results from the measurements, the interviews and the questionnaire are presented 
regarding the air quality. 

4.2.2.1 Measurements 
As can be seen in Diagram 1a & 1b below, the results from the meeting rooms in the 
construction trailers fluctuate more than the results from the office spaces. In the meeting 
rooms, there were peaks at 10:30, 12:30, 13:00 and 15:00, which were all connected to the 
meeting rooms being used. The CO2-levels varied a lot more in the meeting rooms compared 
to the open office spaces where the CO2-level was more even during the day. The levels in 
office X2 and X3 were always higher than 750 ppm in the office space and the CO2 levels in X1 
were lower, with a highest measured value of 635 ppm. 
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Diagram 1a & 1b - Air quality in construction trailers 

When looking at the results regarding the CO2-levels in the rented premises, there were two 
peaks in office Y2 where the levels were around 1300 ppm in both cases, related to meetings. 
Office Y1 had two peaks, showing results of around 580 ppm as well as 660 ppm, also related 
to meetings. Office Y3 did not indicate big changes in CO2-levels in the meeting rooms except 
for a small peak at 10:30 of 493 ppm, when one of the interviews were held. The results from 
Y1 and Y3 were generally lower compared to the CO2-levels measured in the meeting rooms in 
office Y2. The open office spaces had generally higher values of CO2 than the meeting rooms 
but smaller variations during the day. Office Y1 and Y2 had generally higher values than office 
Y3 in the office spaces which peaked at 520 ppm. 

 
Diagram 2a & 2b - Air quality in rented premises 

4.2.2.2 Interviews 
The interviewees at office X1 and X3 had a good perception of the air quality. However, one 
mentioned that the meeting rooms can be problematic regarding the oxygen level and that a 
door or window is usually opened (Respondent, 2019d). Another interviewee mentioned that 
when the air feels thick it was solved by visiting the construction site, which was included in 
the work role (Respondent, 2019e). At office X2 the interviewees perceived the air quality as 
relatively good. One mentioned that the meeting rooms were a problem and another that the 
radiators were set too high giving bad and stale air since it gets too hot in the office 
(Respondent, 2019g) (Respondent, 2019h). 
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The perceptions of air quality were very spread among the interviewees at the rented premises. 
At office Y1 the perception was good, but at office Y2 the perception was not as good. One 
interviewee mentioned: 

“They have previously conducted measurements here regarding the air 
quality and we reached levels at 2 800 ppm before we fixed the ventilation. 

So, we have basically been breathing shit here.” (Respondent, 2019n) 

All interviewees at office Y2 mentioned that the air quality was worse before the improvements 
on the ventilation system, compared to the values this report collected. After the improvements, 
they perceived the air quality as better except in the meeting rooms where the air was still bad. 
Another thing that was mentioned was that the building where the site office was located was 
going to be demolished in the nearest future (Respondent, 2019o). 

” …it has been very very bad and that has been noticed because of a lot of 
diseases.” (Respondent, 2019o) 

At office Y3 the interviewees expressed a satisfaction regarding the air quality (Respondent, 
2019p) (Respondent, 2019q) except one, which mentioned that the meeting rooms where the 
interviewee spent most of the working hours at are pretty bad (Respondent, 2019r). 

Generally, all except one interviewee could detect when the air quality was dropping and they 
mentioned that the indications could be: getting tired, getting headache, performing worse, 
shorter patience, harder to concentrate or getting sick. 

4.2.2.3 Questionnaire 
The air quality was perceived quite evenly between women and men, according to the results 
from the questionnaire. A majority of women gave grade 2 and a majority of men gave grade 
3, on a scale from 1, equaling stale air, up to 5, equaling fresh air. When looking at how the air 
quality was perceived between different ages, people under 30 or 30 years of age were less 
satisfied with the air quality than the rest. As can be seen in Diagram 3 below, there was only 
a very small group of men who found the air to be fresh in the temporary offices and no women. 
According to the results, no one really believed that the air movement was sufficient and people 
under 30 or 30 years of age had given neither a grade 4 nor grade 5 on a scale from 1 (stagnant 
air) to 5 (often exchanged). 

 
Diagram 3 - Perception of air quality, men and women 
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4.2.3 Noise 
Below, the results from the measurements, the interviews and the questionnaire are presented 
regarding the noise level. 

4.2.3.1 Measurements 
As can be seen in Diagrams 4a & 4b regarding the noise levels, the results from the meeting 
rooms and the open office spaces varied between quite similar values in the three different 
construction trailers. The lowest value in the meeting room was measured to be 36.5 dBA and 
the highest 65.9 dBA, and they were both found in office X3. The lowest value in the office 
space was found to be 39.9 dBA in office X1 and the highest 72 dBA in office X2. The mean 
value for all construction trailer offices were around 50 dBA. 

 
Diagram 4a & 4b - Noise levels in construction trailers 

When looking at the results from the noise levels in the rented premises, Diagrams 5a & 5b 
below, show that the span for the noise levels was between 31 dBA and 74.3 dBA in the 
meeting rooms, where the lowest and highest value were found in office Y2. Looking at the 
office space the lowest was 33.9 dBA and the highest was 65.5 dBA, also in office Y2. 
Generally, all offices generated values that fluctuated over the day with a mean value of around 
50 dBA. 

 
Diagram 5a & 5b - Noise levels in rented premises 
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4.2.3.2 Interviews 
The noise levels in the construction trailers were perceived differently among the employees. 
Interviewees at office X1 expressed that the noise levels could be a bit too loud. However, the 
office offered more quiet open landscape areas where one could sit for better concentration 
(Respondent, 2019f). An interviewee who worked as a purchaser said that the noise levels 
affect differently depending on where in the work process one is. When needed it was expressed 
that it would be nice to have a smaller office room to get a better concentration and focus level 
(Respondent, 2019d). 

"Since I work as a purchaser, I write a lot of contracts. To sit in an open 
landscape does not work for me.” (Respondent, 2019d) 

Another interviewee who worked as a site manager perceived the noise levels as good and had 
no problem working in a noisier environment (Respondent, 2019e). At office X2 there were 
split opinions regarding the noise levels. One interviewee expressed no problems with high 
noise levels since it creates a more natural participation when using open office landscapes 
(Respondent, 2019g). Another interviewee, who worked as a purchaser, perceived the levels as 
high as well and was more sensitive towards noise since the persons’ work tasks required focus 
during the whole day (Respondent, 2019h). The interviewees at office X3 expressed that the 
noise levels were good and that they did not have a problem with it. However, the site manager 
expressed that the role sometimes required closed doors since some conversations required 
privacy (Respondent, 2019j). 

“I prefer open doors at an office, but not an open landscape layout” 
(Respondent, 2019j) 

At office Y1 the noise levels were perceived as good. Even if the office was an open office 
landscape there was no disturbance from the lunch area when working and vice versa 
(Respondent, 2019k). 

"Noise is according to me the least important parameter since I can choose 
to sit at the headquarters when I need peace and quiet.” (Respondent, 

2019l) 

The perception of the noise level at office Y2 resulted in a less than okay or pretty okay grade. 
One interviewee worked in a separate room and could therefore be more flexible and close the 
door if the noise levels got too loud (Respondent, 2019m). Another expressed that it was 
generally quite noisy and there was no secluded place to go to, to take a phone call. This 
interviewee also had needs to sit more quietly because of a diagnose that made it harder to 
concentrate (Respondent, 2019o). However, the respondent also highlighted the need to 
sometimes sit in an open landscape to enable crosstalk. The noise levels had been measured 
once before when the office was almost overfilled, and the levels then peaked at 120 dBA and 
had a medium at 80-90 dBA (ibid). 

"Company AB is probably better at adjusting other factors than the noise, 
because they motivate or express that it always is a lot of noise at a site 
office. That is simply something you have to put up with.” (Respondent, 

2019n). 
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The interviewees at office Y3 perceived the noise levels as okay. One expressed some 
difficulties to get privacy when getting phone calls (Respondent, 2019p) and another expressed 
a desire to switch environment to work more separately in smaller rooms and sometimes in 
open landscapes (Respondent, 2019r).  

4.2.3.3 Questionnaire 
When the people working in the site offices were asked about the noise levels in the 
questionnaire, the results ended up quite spread but in general, people were not very pleased. 
There was around 14 % who did not find the noise levels problematic and the rest replied with 
grades showing it to be more or less problematic. Younger people under 30 or 30 years of age 
expressed a bigger dissatisfaction compared to the other age groups. Within that group 35 % 
of the people gave the noise level grade 1 (disturbing). However, the second most answered 
grade was 5 (no disturbance) with 23.5 % of the votes. A majority of women gave grade 2 
when asked how the noise levels were perceived, where a majority of men answered 3. The 
overall results when looking at the different genders were more or less even. When asked if the 
people working in the temporary offices were in need of being able to sit in a quieter 
environment, a majority replied yes, no matter gender or age group, see Diagram 6 below. 
When they were asked if there was a possibility to change to a quieter room within the site 
office, people under 30 or 30 years of age perceived that they did not have that possibility. 
Although, if there was a possibility to change for a quieter room, the room was widely used. 
However, 15 % of the participants answered that if in need of a quiet environment, they decided 
to leave the site office to work elsewhere. 

 
Diagram 6 - Perception regarding disturbance 

4.2.4 Temperature 
Below, the results from the measurements, the interviews and the questionnaire are presented 
regarding the temperature. 

4.2.4.1 Measurements 
Diagrams 7a & 7b indicate that the temperature changes during the day in all construction 
trailers, where all three offices showed that the temperature was higher at the end of the day, 
compared to what it was in the morning. The curves of the results in the meeting rooms were 
not as linear as the results in the open office spaces, with quick changes in temperature at 8:30 
(X3), 10:30 (X1), 12:30 (X3) and 13:00 (X2). At 10:30 there was a meeting in office X1 and at 
13:00 there was a meeting in office X2 that lasted until 15:00. The other two temperature rises 
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were not connected to meetings. Regarding the office spaces, office X1 and X3 had less 
variations in temperature with a change of around 1 °C over the day, while X2 had a total 
change of around 4 °C. The diagrams also show that office X1 was generally warmer than the 
two other offices and office X3 was the coldest one of the three. 

 
Diagram 7a & 7b - Temperatures in construction trailers 

Even in the rented premises there was a general increase in temperature over the day. The 
meeting rooms had higher temperature changes starting from 8:30 (Y3), 11:30 (Y1) and 12:30 
(Y2) compared to the rest of the curves, where none of the temperature changes were connected 
to meetings. When looking at the results regarding the office spaces in the rented premises, it 
shows that they were quite constant, even though the offices were on different temperature 
levels. Office Y3 had a general temperature of around 20 °C, office Y2 around 22 °C and office 
Y1 around 24 °C. 

 
Diagram 8a & 8b - Temperatures in rented premises 

The globe thermometer was put in the lunch area in every office. Regarding the results of these 
temperature measurements there was no apparent connection between the different 
construction trailer offices and rented premises. The rooms differed in size and access to 
daylight. Overall, the results showed that office Y1, X1 and X2 all had temperatures over 21 °C 
during the whole day and during lunch hour (11:00-12:00), the temperature was above 23.5 °C 
in the three mentioned offices. The other three offices had temperatures that were quite constant 
with a peak at 21.9 °C. 
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Diagram 9 - Temperatures in lunch areas 

4.2.4.2 Interviews 
Interviewees at office X1 perceived the indoor temperature as quite okay in the winter. 
However, one interviewee experienced big differences; in the winter it was too cold and in the 
summer too hot, and therefore had a bad overall perception (Respondent, 2019f). 

“When the sun was straight on us it was terrible, so some days we 
preferred to work from home.” (Respondent, 2019d) 

“It usually gets really hot in the construction trailers during summer.” 
(Respondent, 2019e) 

At office X2 the interviewees shared the same opinions as Respondent 2019f and added that it 
was difficult to keep it cool. 

“If we would have had personal office rooms it would be easier to adjust 
the temperature…“ “Everyone have different preferences so it is difficult 

when we sit 20-25 people in the same room.” (Respondent, 2019h) 

The perception regarding the indoor temperature was overall good from the interviewees at 
office X3. When the interviewees in the construction trailers were asked what indoor 
temperature they preferred when working, they all expressed temperatures between 18-23 °C. 

The perceptions of the indoor temperature were very spread among the interviewees at the 
rented premises. At office Y1, the perception of the temperature was good after tampering it 
since it was quite cold when they first moved in. At office Y2 the perceived temperature was 
more aligned with the construction trailers environment; big differences with a very warm 
indoor climate during summer and very cold during winter. The interviewee with a separate 
room experienced a more even temperature but differences in the general climate. Lastly, at 
office Y3 the temperature was generally perceived as a bit cold, especially in the meeting 
rooms. When the interviewees in the rented premises were asked what indoor temperature they 
preferred when working, they all expressed temperatures between 19-22 °C. All together the 
interviewees preferred temperatures a bit too cold rather than too warm. 

4.2.4.3 Questionnaire 
When asked about the general perception of the temperature, women tended to give a lower 
grade (grade 2) closer to generally bad and men gave in general grade 3, which was between 
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generally bad and generally good. Women tended to think that when it was cooler outside, the 
indoor temperature was generally too low (a majority responded grade 2) and both women and 
men found it to be too warm (grade 5) in the office when the temperature outside was warm, 
see Diagram 10a & 10b below. 

 
Diagram 10a & 10b - Perception of temperature in relation to the outside temperature 

4.2.5 Lighting 
Below, the results from the measurements, the interviews and the questionnaire are presented 
regarding the lighting; both general lighting and access to daylight. 

4.2.5.1 Measurements 
The device for measuring lighting was put in different parts of the office during the day; on 
people’s desks and in meeting rooms. An average value of the results was then found to give 
an overall view of what the level of lighting was at every office during the workday. The results 
are shown in Table 5 below. 
Table 5 - Lighting in all offices 

Office Lighting intensity [lux] 
X1 331 
X2 336 
X3 364 
Y1 302 
Y2 413 
Y3 277 

 
The lighting was according to the results from the measurements quite equal in the different 
offices, differing between 277 lux to 413 lux. Overall, when looking at the two different office 
types the mean value differed with around 10 lux. The lowest value was found in office Y3 and 
the highest in office Y2. 

4.2.5.2 Interviews 
The interviewees at office X1 all perceived a good and fully adequate lighting, both regarding 
general lighting and daylight. They also highlighted that the office felt brighter thanks to the 
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windows in the corridors. At office X2, the interviewees expressed that they perceived the 
overall lighting as okay. However, it felt a bit too sterile. 

“Now it automatically lights up, so now there is not even a button to press. 
The light is generally worse, more similar and everyone is assumed to want 

the same." (Respondent, 2019g) 

"Now it is automatically everywhere, which of course has its advantages, 
but I would probably appreciate if you could regulate it yourself." 

(Respondent, 2019h) 

At office X3 the perception of the overall lighting was good but there was a wish to have a 
portable desk lamp during winter when it is generally darker. 

At the rented premises, the interviewees at both office Y1 and Y2 had good perceptions of 
overall lighting and the general lighting was adjustable. At office Y3 the perception of lighting 
was not as good. The premises lacked access to daylight at the work stations but the general 
lighting was sufficient. The corridors had windows which helped to brighten up the office 
(Respondent, 2019p). 

4.2.5.3 Questionnaire 
Regarding general lighting, most people did not find it to be an issue where 40 % gave grade 3 
(on a scale from 1 to 5 where 5 was good) and the rest of the results leaned in general more 
towards a better grade. There were very few who replied that the lighting was bad. Regarding 
access to daylight, it was generally found to be satisfying, where grades 3-5 (on a scale where 
grade 1 was bad and 5 was good) were reasonably even, see Diagram 11 below. Out of all the 
respondents, one third had given grade 3. When asked if people were able to control the work-
lighting in the office, 85 % replied that they did not have that possibility. However, the 15 % 
who had the possibility to adjust their own lighting, used blinds and portable desk lamps. When 
asked if it was important to be able to adjust the work lighting, more men replied that they 
found it important than women. 

 
Diagram 11 - Perception of access to daylight 

4.2.6 General perception 
When the interviewees were asked which type of site office they preferred the most out of 
construction trailers or rented premises, 50 % answered construction trailers, 23 % rented 
premises and 27 % did not answer the question since they lacked experience from working in 
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both types of offices. The motivation for picking construction trailers was that they more likely 
know what they will get compared to finding a rented premise in the city with unknown 
standards. The trailers are more flexible when it comes to adjustments of noise levels or air 
quality. Further, they motivated it by saying that the construction trailers were designed to fit 
their type of operation, but it is important that they are provided with enough space for all 
employees working for the project. Those who picked the rented premises thought they more 
easily met the requirements since it is therefore an actual building and you can rent premises 
with furnishing and layout concepts, which makes the start-up process smoother. 

“If you come from an office building that costs hundreds of millions, then 
of course it is a big change to sit in construction trailers. But if you come 
from a staff carriage that has been tinting and has cold draft around the 
feet, the environment is dark and there is no water, then these offices are 

really good and nice. So everything is relative to where you have been 
before.” (Respondent, 2019i) 

“I am happy that it [construction trailers] is as good as it is, since it is a 
movable box that will be removed soon.” (Respondent, 2019i) 

When the interviewees were asked what the most important parameter was, in order for them 
to do a good job, the answers were spread. Circa half of the respondents answered air quality, 
followed by noise and lighting and lastly, temperature. 

Out of all the participants of the questionnaire, 40 % found that the air quality was the most 
important parameter of the four measured, see Diagram 12 below. It was only in age group 60 
years and older that the temperature had the majority of the votes. Regarding the different 
genders, women found temperature to be the most important parameter, followed by air quality. 
Men thought the air quality was the most important one, followed by noise level. One 
respondent mentioned that the air quality would be easier to adjust if they would have had 
single office rooms rather that open office spaces (Respondent, 2019h). Lighting did in general 
not get the priority when the participants had to choose between the four. 

 
Diagram 12 - Most important physical parameter 
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4.2.7 Summary 
In Table 6 below the empirics of the four physical parameters are summarized. The 
construction trailers have been shortened to CT and the rented premises to RP for an easier 
reading. 
Table 6 - Summary of empirics regarding physical parameters 

 Air Quality Noise Temperature Lighting 
Measurements Fluctuated more in 

the meeting rooms 
and were more 
stable in the office 
spaces.  
CTs meeting 
rooms had values 
between 456 and  
1 453 ppm, and in 
the office spaces 
between 528 and 
923 ppm. RPs 
meeting rooms had 
values between 
416 and 1 329 
ppm, and in the 
office spaces 
between 446 and 
718 ppm.  

Quite similar in 
the meeting 
rooms and the 
office spaces. The 
CTs had values 
between 36.5 and 
72 dBA and the 
RP between 31 
and 74.3 dBA. 

Increased during 
the workday. It 
fluctuated more in 
the meeting rooms 
and was more 
stable in the office 
spaces. The CTs 
had intervals 
between 18.1 and 
25.6 °C and the 
RPs between 18.5 
and 24.4 °C. The 
lunch areas had 
stable intervals 
between 20.7 and 
23.3 °C except for 
one office that had 
higher and more 
uneven 
temperatures. 

The different 
offices had 
medium values 
between 277 and 
413 lux. 

Interviews Both good and bad 
perceptions. 
Mostly 
problematic and 
perceived as bad in 
meeting rooms. 
Some experienced 
illness connected 
to bad air quality.  

Was perceived as 
good but could 
sometimes be too 
loud for some 
people. Some 
expressed the 
need of having a 
quieter place to 
work, in order to 
concentrate or 
take phone calls. 
A dissatisfaction 
could be related 
to work role or 
work task. 

In the winter it 
was too cold and 
in the summer too 
hot. Some 
experienced okay 
temperatures in 
the winter. All 
together, the 
interviewees 
preferred 
temperatures a bit 
too cold rather 
than too warm. 

Perceived it as 
good and fully 
adequate. They 
appreciated 
windows in the 
corridors since 
the offices felt 
brighter. Some 
offices were 
perceived as too 
sterile, and 
others wished for 
portable lams to 
enable adjustable 
lighting. 

Questionnaire Was perceived 
quite evenly 
between genders. 
Between different 
ages, the younger 
age group of ≤ 30 
years were less 
satisfied than the 
rest. No one 
believed that the 

The perceptions 
were spread, but 
in general they 
were not very 
pleased. The age 
group ≤ 30 years 
expressed a 
bigger 
dissatisfaction 
compared to the 
other age groups. 

Women tended to 
give lower grades 
than men. When 
warm outside, 
both men and 
women perceived 
the indoor 
temperature to be 
too warm. 

Most people did 
not find it to be 
an issue. Very 
few replied that 
the lighting was 
bad. Daylight 
was generally 
found to be 
satisfying. 
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air movement was 
sufficient. 

Women were less 
satisfied with the 
noise than men. A 
majority (81 %) 
expressed the 
need of a quieter 
place when 
needed and when 
asked if that was 
available, 34 % 
said no. 

General More interviewees preferred construction trailers instead of rented premises. For 
all the participants, the air quality was found to be the most important parameter. 

 

4.3 Company AB 
Below, information about Company AB is presented, concerning their current projects and 
their responsibility regarding the work environment in site offices. 

4.3.1 Internal Projects Regarding the Work Environment 
In a meeting with Respondent 2019u, it was expressed that there was a big turnover of 
employees in 2017 because of the state of the market. The management group at Company AB 
had a big discussion regarding how they were going to attract more people. Within the 
commercial building department, they decided to aim to become the leading company 
regarding work culture by initiating a cultural project. The project consisted of several 
development projects, and one of the main subjects was equality. Within this subject they found 
the need to offer a more attractive work environment, not only to improve equality but also to 
reach an increased well-being at work. Further, this could lead to more content employees and 
thereby increase Company AB’s business advantages (Respondent, 2019u). Respondent 2019u 
further expressed that more content employees perform better and advance quicker as well as 
stay for longer within the same company. To succeed with these goals, would over time get 
more talents to come work for Company AB. 

One of the partial projects was explained by Respondent 2019s, studying the energy efficiency 
of the different types of construction trailers looking at improvements that could be done to use 
less energy and therefore save money. At the end of the study, the different supplying 
companies that Company AB worked with were going to be informed about the results with 
the purpose of developing better products (Respondent, 2019s). 

Respondent 2019t who also worked for Company AB was working on an improved trailer-
standard regarding the layout to come up with a model that was “equal”. This to make the 
trailer appealing for every individual in order to increase the work comfort and to attract a 
broader spectrum of people to work within the building industry. However, the focus was 
mainly on the construction trailers suited for the skilled workers rather than the officials. 

Currently, there is an ongoing project where Respondent 2019b is working on creating a 
standard version of how a site office of construction trailers should be designed for one of the 
departments at Company AB. To do so, information from other internal projects at Company 
AB regarding work environment at temporary offices is collected and taken into account. One 
department at Company AB has suggested a possible standard suitable for their type of projects 
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where the interior design and layout has been improved. Even if this was developed within 
Company AB, the different departments have different needs and therefore the department this 
study is done for will work on a proposal that is adjusted for their specific business. The plan 
is also to simultaneously implement the rest of the work done at Company AB regarding the 
work environment. 

4.3.2 Responsibility 
Company AB claims to work with the work environment consistently. The production manager 
is the person principally responsible for the work environment. Two to three work environment 
engineers have the main responsibility to make decisions regarding work environment 
questions. Then it is up to the project directors together with the site managers to implement it 
in the projects. Monthly meetings are held to talk about questions involving the work 
environment on site as well as equality questions, with less focus on the temporary offices’ 
physical environment (Respondent, 2019n). 

According to Respondent 2019u, there is not much known work performed at Company AB 
ensuring the physical parameters and how they fulfill the requirements at site offices. The 
companies supplying construction trailers are assumed to follow the restrictions, and in general 
the parameters are only checked if Company AB is offered site offices where the standards 
have been problematic.  

4.4 The Suppliers Perspective 
The two companies supplying construction trailers for Company AB are Supplier 2019a and 
Supplier 2019b. Supplier 2019a is one of Europe’s market-leading companies in the field of 
machine rental, being operative in nine European countries. Company AB rents 60 % of their 
construction trailers from them. Supplier 2019b is the largest supplier company in Sweden 
regarding machines, equipment and rental of construction trailers and stands for 28 % of the 
construction trailers that Company AB rents.  

When Supplier 2019a was asked if they made sure that all physical parameters followed the 
Swedish laws and regulations they answered yes. They also claimed that they made sure to 
meet the specific adjustments that Company AB requested to be able to use the trailers the way 
they wanted. Supplier 2019b claimed the same thing. Both companies aimed to develop their 
construction trailers to make them more environmentally friendly and energy efficient. 
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5 Analysis and Discussion 
In this chapter, theory and practical results collected from the empirical study are compared. 
Further, the researchers present their own reflections and views of the study, based on the data 
collected and previous research. The aim of this chapter is to set the base for the conclusions 
drawn as well as the recommendations. 

5.1 Offices 
All the visited offices could be divided into different categories with the help of Duffy’s, 
Ahlin’s and Westlander’s five office types (Duffy, 1997) (Ahlin & Westlander, 1991). Office 
X1 belonged to the categories medium open plan office and flex office. This was parsed that 
way since the office included open landscape offices with both individual and flexible work 
desks with a capacity of 12-18 people per room. Office X2 was a combination of a shared room 
office, small open plan office and medium open plan office since it consisted of both a smaller 
room with three work desks and two bigger rooms with an open landscape layout with a 
capacity of eight respectively 18 people. Office X3 could be identified as a cell-office because 
of the individual rooms with the individual work stations. 

As for the rented premises, Office Y1 would be categorized as a medium open plan office since 
the office had an open landscape layout with a capacity of 12 work desks. Office Y2 was a 
combination of a cell-office, shared room office, small open plan office and medium open plan 
office since the office had individual work desks. Also, because some employees sat in 
individual rooms, others in rooms with the capacity of two work desks as well as in rooms with 
an open landscape layout with a capacity of four, or eight to twelve people. Office Y3 could be 
divided into the same categories as Office Y2, but flex office was also applicable since most of 
the work desks were not individual. 

It was hard to categorize the offices by the combi-office category since the definition is quite 
unclear and could make it applicable on a majority of the site offices. This is why it was 
neglected to more easily see the differences between the offices. 

5.2 Parameters 
Below, the parameters are discussed one by one and when needed, parallels to other 
parameters are drawn. 

5.2.1 Air Quality 
According to the Swedish Work Environment Authority the CO2-concentration should not 
exceed 1 000 ppm (Swedish Work Environment Authority, 2009). When looking at the results 
from the site offices, one out of the three rented premises had values over the allowed amount 
of 1 000 ppm and in the construction trailers all three offices exceeded the level at some point 
when meetings were held. This might explain the perception of some of the employees, reacting 
on the bad air quality in the meeting rooms, mentioning the need to open a window or door 
during the meetings to stay focused. The open office spaces on the other hand, were all below 
1 000 ppm but commonly higher than the CO2-levels in the outside air of around 300-400 ppm 
(Swedish Work Environment Authority, 2009). As can be seen in the interviews, the same CO2-
level affect people in different ways, some find one level disturbing, and some perceive the 
same level to be good, which can contribute to the difficulty to set a fixed level for good air 
quality for the Swedish Work Environment Authority instead of regulating a top limit. As can 
be seen in the results from the questionnaire, there are more people being dissatisfied with the 
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air quality than pleased with it, especially women and younger employees. This means that the 
previous research about women generally perceiving the air quality to be worse than men (Kim, 
de Dear, Cândido, Zhang, & Arens, 2013) matches with the results from this study. The same 
thing was found for employees of 30 years and younger since they perceived the air quality to 
be generally worse than the other age groups. This can possibly be related to the previous study 
done regarding differences in perception between generations where a generation, rather than 
an age group, might perceive things differently, possibly because of different historical 
backgrounds (Parry & Urwin, 2011). Overall, the air quality in the site offices did fulfill the 
regulations, but the ventilation system could be improved in the meeting rooms to avoid the 
peaks of high CO2-levels. When looking at the layout of the offices, there is not a typical layout 
that seemed to be connected to the offices with the overall highest CO2-levels. However, the 
high levels could possibly be connected to either undersized ventilation systems, offices being 
filled with more people than the ventilation systems are designed for or because of other 
unknown reasons. 

5.2.2 Noise 
According to the Swedish Work Environment Authority, a constant noise level above 85 dBA 
can increase the risk of hearing impairment where people more sensitive to noise has a lower 
upper limit of around 75-80 dBA (Swedish Work Environment Authority, 2009). When 
looking at the results from the measurements, the overall noise levels in all site offices were 
around 50 dBA which was below the recommended level, even for sensitive people. Some 
offices had peaks around or above 70 dBA during the day, both in the meeting rooms during 
meetings and in the open office spaces. The noise registered was noise from different sources. 
The ones that were recognizable were the noise from employees, the ventilation system and 
other machines as well as noise from outside the building. As can be seen in the interviews, 
people from the same office can perceive the noise level differently, which aligns with what 
the Swedish Work Environment Authority states. Even if the overall levels were around 50 
dBA in the measured offices, people at Company AB were not very pleased with the noise 
levels when looking at the results from the questionnaire. The results did not initiate 
correlations between dissatisfaction and age and the compared genders tended to perceive it 
quite similarly. Based on the interviews, the perception seemed more correlated to work role 
and specific work tasks as well as the possibility of having a private conversation in an open 
office plan. The respondents from both the interviews and the questionnaire expressed a lack 
of possibility to step away within the office when needed. This was a more common problem 
in the rented premises than in the construction trailers. The overall impression is that the noise 
levels might be perceived differently, and possibly more positive, if the offices are 
complemented with cell-offices or shared room offices. This since you can work in quiet if 
needed, no matter if it is because of the task you are performing or having a greater need of 
limiting disturbing noise, or take phone calls. No conclusion about the type of site offices and 
noise levels can be drawn. The construction trailers might show a slightly lower and more even 
level of noise than the rented premises, but it was barely noticeable. 

5.2.3 Temperature 
The results of the measurements regarding the temperature showed that in all offices, there was 
an increase in temperature at the end of the day, compared to what it was in the morning. Some 
offices had a bigger increase than others and generally, the increase was slightly bigger in the 
construction trailers compared to the rented premises. Some increases seemed to be related to 
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the outdoor temperature, some connected to meetings and people generating heat to the room 
and some seemed to depend on something outside the researcher’s knowledge. When looking 
at the optimal temperature interval recommended from the Swedish Work Environment 
Authority, the office temperature should be between 20-24 °C in the winter which generally all 
measured offices seemed to fulfill (Swedish Work Environment Authority, 2009) but all office 
spaces were slightly cooler and warmer compared to the recommended temperatures. The 
meeting rooms in the construction trailers were outside the recommended interval by being 
both cooler and warmer, and the rented premises were slightly cooler. 

When looking at the results from the interviews, people tended to prefer a cooler temperature 
and instead add a layer of clothes to keep warm. This was consistent with the results from the 
questionnaire regarding the perception of the temperature during winter, especially according 
to men since the majority found it comfortable even if the temperature span in the site offices 
was slightly deviated from the recommended interval. A majority of the female participants 
were less satisfied and thought in general it was too cold in the office during winter which 
could accord with the research performed by Beshir and Ramsey (1981). When warm outside, 
a majority of both men and women found the temperature to be between comfortable and too 
warm and it caused some of them to work from home. Some interviewees preferred to be able 
to adjust the temperature after their own needs which seems to be a solution since other 
interviewees working in cell offices found the temperature to be slightly more even than the 
ones in the open plan offices. Overall, it seems hard to keep a temperature throughout the day 
that suits every person since people have different preferences. For Company AB to work with 
attractive workplaces, they could possibly provide clothing for the winter if the employees 
express a need for a warmer climate. They could also work on the possibilities for cooling the 
office during the summer and then perform a follow up and see if the perception of the office 
temperature has gotten better. This to improve the quality of work and therefore possibly 
increase the job satisfaction of the employees as Brown, Charlwood and Spencer concluded 
(2012). 

5.2.4 Lighting 
The requirements set by the Swedish Work Environment Authority (Arbetsmiljöverket, 2016) 
(Dubois & Blomsterberg, 2011) regarding general lighting were fulfilled in all offices, except 
in office Y3. Office Y3 also had problems fulfilling the requirements regarding access to 
daylight. There were no windows in the whole office, except for in the lunch area, which was 
not appreciated by the employees. Since some of the lighting measurements were made on 
people’s desks it was shown that in most offices, the task lighting was quite far below the 
(Swedish Standards Institute, 2011). Some expressed the need to be able to regulate the lighting 
themselves and depending on what office they worked in, some of the interviewees wanted 
stronger general lighting or more access to daylight. In general at Company AB, there was only 
a minority that expressed the lighting to be bad and a majority were indifferent, which can be 
understood as that for many, the lighting is not an issue but can be improved. A majority of 
men found it to be more important to be able to adjust their own task lighting compared to 
women. This parameter can therefore be a possible improvement to increase the attractiveness 
of the workplace. What can be seen in the results is that lighting in the three construction trailer 
offices are slightly more even than the level of lighting in the rented premises. That could be a 
result of the standards given by the Swedish Work Environment Authority, that the suppliers 
of the construction trailers follow. Also because of the illumination possibilities (Lam & Li, 
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1998) that come with the requirements of access to daylight (Swedish Work Environment 
Authority, 2009). The differences in the rented premises could be explained by the variation in 
the architectural features that come when renting spaces not necessarily adjusted for the 
specific operations in the building sector. 

5.3 The Importance of Well-Functioning Site Offices 
After asking the interviewees which office type they preferred the most out of construction 
trailers or rented premises, a majority answered construction trailers because they have a good 
standard and are more flexible when adjustments are needed. The construction trailers are seen 
to be more adaptable and designed to fit the operations within the building industry. When 
looking at the measurements of the CO2-levels, the construction trailers gave worse results than 
the rented premises and failed to fulfill the requirements. What is interesting about this, when 
asking which of the parameters that were the most important in order for the employees at 
Company AB to perform work, the air quality had a majority of the answers. Since it is easier 
to make adjustments in the construction trailers, according to the participants of the study, this 
means that the requirements could be fulfilled but are not. 

As the results from the study showed, one of the projects at Company AB focused on improving 
the energy efficiency in the construction trailers. If the trailers could be redesigned to be less 
energy consuming, the ecological and economical sustainability within the company could be 
increased. The focus is not directly on improving the physical parameters but will however 
indirectly affect the physical standards in the construction trailers which could lead to more 
attractive workplaces (Åteg, Hedlund, & Ponten, 2004). 

The empirical study also showed results that when the physical parameters did not fulfill their 
functions, employees chose to leave the site offices to work elsewhere, which meant that the 
basis of having a site office loose its purpose by not having closeness to the team and the project 
itself. It is also a problem that is affecting the economic sustainability since both Company AB 
and the projects are wasting money on space that is not properly utilized as well as the time to 
travel to another place. This is why it is important to not only focus on the energy efficiency 
and the economic benefits it comes with, but also the quality of the office, in order to make it 
more user friendly. 

5.4 How to Create an Attractive Workplace 
As mentioned earlier, the empirical study showed that the requirements, of the four physical 
parameters, set by the Swedish Work Environment Authority were not entirely fulfilled. This 
raised a question regarding the responsibility of the physical environment. Is it the suppliers 
that deliver a bad physical quality of the construction trailers, the client who provides 
unqualified rented premises or is it Company AB that missuses the offices they have been 
provided? 

The contacted supplier companies that Company AB mostly used answered that they before 
delivery ensured that their products met the requirements from the Swedish Work Environment 
Authority but also met specific requests from Company AB. When it comes to the client’s 
responsibility, they could offer office space in already built buildings which hopefully ensures 
that the buildings have been built with standards adjusted after the requirements set by Swedish 
Work Environment Authority. However, as can be seen in this report, some cases showed that 
those buildings being used as temporary offices had sometimes served their years, which means 
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that there might not be a guarantee that they still fulfill the requirements. The following 
questions then arose regarding the responsibility; is it up to Company AB to make sure that 
those kinds of premises are not accepted or used, or is it the clients who should take bigger 
responsibility to not provide such premises in the first place? According to the Swedish Work 
Environment Authority, it is the employer’s responsibility to ensure that the physical 
parameters are within recommended levels and stay within the levels during the use of the site 
office to prevent the employees from ill-health (Swedish Work Environment Authority, 2009). 

As Respondent 2019u expressed, Company AB do not have full knowledge when it comes to 
ensuring a good physical work environment in the site offices. Since the suppliers of the 
construction trailers, clients and Company AB assume that the other parties take responsibility 
for the offices being used according to their capacities, this should be of importance for 
Company AB to find a routine for. When this is achieved and they can ensure a good physical 
work environment, it will directly influence the psychological work environment as Vischer 
(2007) showed in the habitability pyramid (Preiser, 1983). 

The interviewees seemed to have the need to work in offices that offer different types of 
solutions regarding the layout. When looking at the on-going projects at Company AB, 
especially the one being led by Respondent 2019b, and comparing it to the results gotten from 
this study, a conclusion can be drawn that it will be difficult to choose one office type that fits 
all. For example, the open plan office layout works well for certain roles when crosstalk is 
needed which also is of importance regarding the social networking opportunities that 
facilitates the flow of information in the project organization (Vischer, 2007). However, having 
open plan office layouts does not fulfill the needs for someone who requires a quieter 
environment. The employee wanting to switch environment but cannot do so, could possibly 
experience stress (Calnan, Wainwright, Foshythe, Wall, & Almond, 2001) which contributes 
negatively to the psychological work environment. Since the data showed that the same person 
can need different types of office layouts within the same office space, a possible solution could 
be to mix the different office layouts to create a more flexible workplace and at the same time 
make sure that they not get swamped. The importance of flexibility can be strengthened by 
previous research, stating that if the bad work environment is improved, it can lead to an 
increased attractiveness and job satisfaction among the employees, since the flexibility and 
independence will increase (Brown, Charlwood, & Spencer, 2012) (Calnan, Wainwright, 
Foshythe, Wall, & Almond, 2001) (Åteg, Hedlund, & Ponten, 2004). Further, by increasing 
the autonomy this way, the changes could lead to an improved psychological health (Calnan, 
Wainwright, Foshythe, Wall, & Almond, 2001). From a managerial perspective, it should be 
in Company AB’s favor to make adjustments to fulfill the employees’ needs in order to recruit, 
sustain and engage more (Åteg, Hedlund, & Ponten, 2004), which could over time attract more 
people and therefore lead to an increased diversity which could contribute to the social 
sustainability, being what Company AB strived to do. 

5.5 Sources of Error 
When performing this study, possible errors could have occurred. The measurements in every 
office were only done once, during one day of the year. It would have been better to do 
measurements every day in every office visited, during at least one year, to consider the 
changes that come with the different seasons in Sweden. This was not done due to the lack of 
time, as mentioned in the Introduction, as well as the lack of measuring devices. The small 
changes in weather led to different conditions and made the comparison between the site offices 
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a little less trustworthy. However, it stayed quite stable and the results were interpreted as 
winter weather, which can and is allowed to vary per se. Since all of the parameters were 
measured momentarily, the results could be seen as slightly misleading since it shows the result 
of one second. Nevertheless, the results that were analyzed were still measures that occurred 
during a normal workday. 

The offices were not filled to their maximum capacity when the measurements were done, so 
the results are most likely different compared to if the office would have been full. However, 
the results presented are based on the current prerequisites, which makes them valid to use. 
Potential prejudices can also have effects on the results at what level the physical environment 
is perceived and accepted. If the conditions in site offices were perceived as bad, everything 
better than the prejudices can be perceived as positive and can therefore lead to acceptance of 
work environment at a lower level than what the standards actually recommend. Since the work 
environment also affects the psychological environment (Lennéer Axelsson & Thylefors, 
2011) it could therefore unconsciously affect the perception of the physical environment. 

Inadvertently, some of the answers given during the interviews might have been asked in a way 
that affect the way the person being interviewed answers the question. The questions were 
asked objectively but to be 100 % objective can be hard since the interviewees also need to 
know the purpose for why they were asked. The people that are interviewed have different 
experiences of site offices, so it is possible that they compare the current site office they are 
working at with previous site offices they have been to before. Also, the current mood of the 
interviewee and the current status of the project could affect the results. If the interviewee was 
stressed for example, they might have given a different answer than they would have if they 
would have been calm. Depending on if it is a stressful phase in the project or if it is calm can 
also influence the results. Even the interviewer’s mood could affect the outcome which means 
that the answers could be affected by different things in the surroundings. Regarding both 
interviews and the questionnaire, when comparing the results between genders, the results 
cannot give a completely truthful picture of reality since there were less women than men 
participating in the study.  
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6 Conclusion and Further Recommendations 
In this last chapter, the conclusions and the answers to the research questions are summarized. 
At the end of this chapter, further research proposals on the subject are introduced. 

6.1 Conclusion 
The aim of this study was to investigate the quality of the indoor work environment at site 
offices within Company AB in Sweden. Further, how the physical and the psychological 
environment play an important role regarding the attractiveness of the workspace. The study 
only measured four physical parameters, in meeting rooms and at people’s office spaces, 
affecting the functionality of an office. The four parameters were air quality, noise, temperature 
and lighting. 

The two types of site offices Company AB identified were construction trailers and rented 
premises. The office layouts differed and both smaller rooms, cell offices and shared rooms as 
well as more open plan offices in varied sizes were used. 

Out of the four physical parameters, three of them, more or less, did not fulfill the requirements 
at the six site offices visited. The air quality, more specifically the CO2-concentration, exceeded 
the allowed levels in the meeting rooms during meetings in one out of three rented premises 
and in all three offices of construction trailers. However, all office spaces fulfilled the 
requirements. Generally, people were unpleased with the air quality, especially women and 
younger employees and many pointed out the problems that occurred in the meeting rooms. 
The noise levels were all under the recommended limit, however, they were perceived as bad 
to some people and the answers could be related to work role or work task. The overall 
impression was that the noise levels might be perceived differently, and possibly more positive, 
if the offices were complemented with cell-offices or shared room offices where you can work 
in quiet if needed. Regarding the temperature, the offices were slightly cooler or warmer than 
the recommended interval with a bigger problem in the meeting rooms. People tended to prefer 
working in a slightly cooler temperature rather than warmer and instead add a layer of clothes. 
A majority of the respondents desired a more even temperature throughout the year. The 
general lighting was fulfilled in all offices except one rented premise that also had problems 
fulfilling the requirements regarding access to daylight. The task lighting was quite far below 
the requirements at all visited offices. It was not generally perceived as bad, but a majority of 
men found it to be more important to be able to adjust their own task lighting. 

To meet the needs of the employees by improving the indoor work environment is according 
to this study mainly to improve and regulate the air quality and set a slightly lower temperature 
than desired and instead provide the employees with additional clothing. Furthermore, 
Company AB needs to improve the possibility for the employees to switch to quieter rooms 
within the office to reduce the noise levels if needed. The difficulty found in this study was that 
people perceive things differently which is why a more varied and flexible office might meet 
more people’s needs. The flexibility regarding the work environment could improve not only 
the physical work environment but also the psychological work environment and therefore 
increase the attractiveness and job satisfaction of the employees. If the needs are met it could 
be in Company AB’s favor to recruit, sustain and engage more employees which could over 
time attract more people and lead to an increased diversity within the company. 
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6.2 Further Recommendations 
A recommendation for further research regarding this subject could be to look at the same 
physical parameters as in this study and how they affect the perception of the workers, but 
within multiple companies instead of just one. This would broaden the research and give a 
better view of the general perception of the physical environment. 

Another example of a future research study could be to choose other physical parameters to 
measure, which affect the work environment and the perception of an office. The same setup 
could be used, including measurements, interviews and questionnaire to be able to compare the 
actual values of the parameters with perceptions. In relation to the ones being measured in this 
research, other parameters could possibly be of even greater importance to create a good indoor 
work environment. 

Lastly, what could be done is to study the psychological parameters affecting the work 
environment more thoroughly if it is of interest to look at ways of creating a more attractive 
workplace.  
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A - Appendix 
A1 - Questions, Interview Part 1 

1. How has your professional life evolved from graduation through working life until 
today? 

2. How long have you worked within the building industry? 
3. Out in the projects today, what different types of site offices would you say are used? 

a. Within [what they said], can you define different types of [what they said]? 
b. Within [what they said], can you define different types of interior office layouts? 

4. Have you been involved in ordering / signing an agreement when purchasing temporary 
offices/site offices? 

a. If YES - what parameters are you taking into consideration when choosing a 
site office? 

b. If NO - do you know who makes such decisions? (Example name). 

 

A2 – Questions, Interviews Part 2 
1. What is your role? 
2. Do you like the people at this office/the people you work with? 
3. How long have you been working at site offices/different types of site offices with 

projects? 
4. If you should grade this office with a number from 1 to 5 (where 5 fulfill all your 

requirements), what grade would you give to this office? 
5. Do you believe NCC as a company work for keeping a good work environment at site 

offices (both physical and psychological)? 
6. (When it comes to temperature) Are you a person that often have extra layers of clothing 

or sits in t-shirts? 
7. How do you experience the air quality in this office? 
8. How does the air quality affect you? Positively or negatively? 
9. How consciously did you consider the air quality when the establishment/site office 

was made? 
10. How do you experience the noise level in this office? 
11. Have you noticed any noise/sounds that affects your work, either positively or 

negatively?  
12. Do you want some noise around you or a quiet environment? 
13. How consciously did you consider the noise when the establishment/site office was 

made? 
14. How do you experience the temperature in this office? 
15. What is according to you a good indoor temperature for office work [in Celsius]? 
16. What do you think the temperature is in this office? 
17. How consciously did you consider the temperature when the establishment/site office 

was made? 
18. How do you, in general, experience the lightning in this office? 
19. Do you feel that there is enough lightning through windows? 
20. Do you feel that the work adjusted lightning is enough/satisfying? 
21. Is the lightning different depending on rooms and/or work tasks? 
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22. How consciously did you consider the lightning when the establishment/site office was 
made? 

23. Do you experience differences considering the physical parameters in different rooms 
in this office? 

a. If Yes/No, how does that affect you? 
24. If you could change any of the parameters in this office (lightning, temperature, air 

quality or noise), which would you change and how would you do it? 
25. All parameters: compare the lightning/temperature/noise/air quality in this office with 

your overall previous experience. Is it better or worse? 
26. Is there any type of site office (construction trailer or existing office spaces) that you 

generally experience as better when it comes to noise/lightning/temperature/air quality? 
Why? 

27. Do you experience that the quality (of the parameters) change during the different 
seasons? 

28. If you compare between any prejudices or preconceptions regarding site offices and 
how it actually is; is it better, worse or the same? 

29. Have you ever thought of radon exposure at different site offices? Is that something you 
get information about? 

30. How aware are you of quartz dust? Have you got any information about that? 
31. What do you believe is the most important focus area; physical or psychological 

environment?  
32. Which physical parameter is the most important to you when it comes to the choice 

between air quality, noise level, temperature and lightning? Why?  

 

A3 – Questions, Questionnaire 
1. What year are you born? 
2. What position do you have right now? 
3. How many years have you worked in different site offices as an official? 
4. What types of site offices have you worked at? 

[Construction trailers, Rented Premises, Both] 

5. How is the thermal comfort at your office in general?  

[1 – Generally bad, 2, 3, 4, 5 – Generally good] 

6. How is the temperature at your office?  
a. When it is cold outside? 

[1 – Too cold, 2, 3 – Comfortable, 4, 5 – Too warm] 

b. When it is warm outside? 

[1 – Too cold, 2, 3 – Comfortable, 4, 5 – Too warm] 

7. How is the air quality? 

[1 – Stale air, 2, 3, 4, 5 – Fresh air] 

8. How is the air movement? 
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[1 – Stagnant air, 2, 3, 4, 5 – Often exchanged] 

9. How is the noise level perceived, regarding noise from voices, office equipment etc.?  

[1 – Disturbing, 2, 3, 4, 5 – No problem] 

10. Do you have the need to sit in a quiet office environment when performing certain work 
tasks?  

[Yes, No] 

11. If yes – is there a possibility to sit in a quiet environment at your office?  

[Yes – and I use it, Yes – but I choose to go work someplace else, No] 

12. How is the artificial lighting at the office? 

[1 –Bad, 2, 3, 4, 5 –Good] 

13. How do you perceive the access to daylight?  

[1 –Bad, 2, 3, 4, 5 –Good] 

14. Do you have the possibility to adjust your personal lighting? 

[Yes, No] 

15. If yes – in what way? 
16. How important is it for you to be able to adjust your own work lighting? 

[1 - Not important, 2, 3, 4, 5 – Important] 

17. Which one of the following for physical parameters is the most important one for you 
to be able to perform work? 

[Good air quality, Comfortable noise level, Comfortable temperature, Good lighting (general 
+ daylight)] 

 

A4 - Introductory Letter, Interviews 
Participation of study 

Hello! Many thanks to you for participating in our data collection for our master thesis. We 
want to emphasize that your participation is voluntary and you have the right to call off the 
interview at any time if you want to. If accepted by you, we would really appreciate if we could 
record the interview with the purpose to make sure that all information needed for our study is 
noted. This interview will set the ground work for the questionnaire that will later during the 
semester be sent to multiple people. No personal information is needed for this study which is 
why no information given during this interview will be traceable back to you in person. 

This interview will be around 45-60 minutes long and the information will if accepted, as 
mentioned before, be recorded and later transcribed and the recordings will be deleted at the 
end of this study. The results will be used in the master thesis, completely anonymous, and will 
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be published at the Royal Institute of Technology (KTH). Please inform us if you want to read 
the final thesis when it is completed. 

If you have any questions you can reach us here: 

*E-mail addresses and phone numbers were given* 

Sincerely, 

Anna and Emelia 

 

A5 - Introductory Letter, Questionnaire 
Hello! 

We are two civil engineering students who right now are writing our master thesis at Company 
AB regarding the physical work environment at site offices. We have reached our last part 
of our data collection and we are now in need of your help. 

The link below leads to a questionnaire that we want you to answer. It takes about 5 minutes 
to complete and we want your opinion to get a true and broad picture of the environment you 
are working in. This work will contribute to an internal project at Company AB regarding your 
work environment. 

We want to emphasize that your participation is completely anonymous, however, we will see 
who has responded and this is only used to be able to follow up on the participation of the 
questionnaire. The information you provide will not be derived back to you as a person in the 
compilation of our results. The results will be used in our thesis and will be published at the 
Royal Institute of Technology (KTH). 

Link to questionnaire here: *Link* 

Please let us know if you would like to take part of the final work. 

If you have any questions, please contact us at: 
*E-mail addresses and phone numbers were given* 
 
Sincerely, 
Emelia and Anna 
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