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ABSTRACT: The need for qualitative study of human factors in the field of thermal comfort is well 

established, particularly within the context of naturally ventilated buildings where adaptation plays a 

significant role in occupant comfort. The importance of precision in measurement and survey 

instruments used within conventional thermal comfort research is acknowledged. However, it is argued 

that qualitative methods are better suited to identifying hidden issues which affect occupant comfort 

and satisfaction, and add depth to known issues. This approach adopts a view of comfort as a socio-

cultural achievement, rather than an engineering problem. This paper presents the results of a pilot 

study which used qualitative thermal comfort research techniques alongside conventional thermal 

comfort field study methods. The study building, a small office operating within a suburban, residential 

setting, was predominately naturally ventilated with a high level of adaptive opportunity available to 

occupants. The results highlight the importance of cultural and contextual factors which facilitate or limit 

comfort-related adaptations. This is contrasted with existing qualitative studies. The outcomes from the 

pilot study provide guidance for the wider research project.   
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INTRODUCTION 

The adaptive model of thermal comfort acknowledges that behavioural, psychological and physiological adaptations 

all play a role in influencing the thermal comfort and satisfaction of occupants (Brager & de Dear, 1998). This is most 

significant for buildings where occupants have control over their indoor environment (Brager, Paliaga, & de Dear, 

2004), which is more likely to be the case for naturally ventilated and mixed-mode buildings, as opposed to sealed, 

centrally controlled, air conditioned buildings. The effectiveness of an adaptive response may be facilitated, or limited, 

by contextual factors such as interactions between occupants, workplace culture and personal value systems. In 

order to understand the influence of context, qualitative methods are most useful (Hitchings, 2009). 

 

It is understandable that the field of thermal comfort is comprised primarily of the work of engineers, rather than those 

in the fields of health or environmental psychology, as the primary intent of thermal comfort research has been to 

inform the design of engineered systems. In light of present-day concerns regarding climate change, resource 

scarcity and peak demand, energy used by mechanised heating and cooling systems is under scrutiny, and as a 

result, the thermal comfort research paradigm brought into question. Chappells and Shove (2005) offer an alternative 

concept of comfort which is culturally specific, diverse, and achieved in a social context rather than a technical 

context. This approach provides an interesting basis for contemporary thermal comfort research. 

 

Thermal comfort and post-occupancy evaluation research normally take the form of standardised questionnaire-

based studies which aim, for example, to compare occupants’ responses to standards and sensation prediction 

models, or to obtain feedback on building performance. Methodologies such as the ASHRAE-style thermal comfort 



field study, the Center for the Built Environment’s Occupant IEQ Satisfaction Survey and the Building Use Studies 

survey have been widely adopted and are well developed, and are necessarily designed for expediency in surveying 

large numbers of occupants in a short period of time.  

 

Existing qualitative research which examines attitudes and practices around air conditioning and natural ventilation 

has demonstrated the importance of social and cultural context. Two studies of cooling practices in residential 

settings, one in Australia (Strengers & Maller, 2011) and one in the United States (Hungerford, 2004) each found that 

participants tended to talk about why they didn’t like air conditioning, suggesting a common understanding, or “folk 

theory”, that it produces “unhealthy” air. However, among participants who did not live within a development with 

restrictions on air conditioning, air conditioning was seen as a necessity for days of extreme weather. Social 

expectations appear to play a role in the decision to use air conditioning, for example the use of cooling as a socially 

hospitable practice (Strengers & Maller, 2011). In a commercial office, socially hospitable practices are analogous to 

expectation-related issues such as company image or prestige (Chappells & Shove, 2005).  

 

Using qualitative methods resulted in an extended understanding of adaptive practices to include temporal (e.g. 

siesta) and locational (e.g. visiting the local pool) behavioural adaptations employed by the study participants in both 

locations (Hungerford, 2004; Strengers & Maller, 2011). In a shared office setting, there is necessarily a reduced level 

of occupant autonomy which limits adaptation in general; however, workplace culture may play an important role, for 

example by allowing flexibility with working hours and locations, opening up a greater range of adaptive opportunity.  

 

The flexibility within the qualitative method is also important. A text-mining exercise, using a large database of 

existing commercial building indoor environment satisfaction surveys, found that the general comments regarding the 

workplace mostly related to basic comforts and amenities, such as parking, problems with air conditioning and 

cleanliness of bathroom facilities, while prompts to provide detail on dissatisfaction tended to produce responses 

focusing on adaptation and control, diagnosing building problems and frustration with unresolved maintenance issues 

(Moezzi & Goins, 2011). These responses were directly related to the survey question. In comparison, the socio-

cultural contextual information achieved through a less structured qualitative interview has the potential to shed light 

on less obvious yet important issues around the building or its management, such as deliberately rebellious 

behaviour, as illustrated by Leaman and Bordass (2005a, p. 17). 

 

This project aims to explore and describe the experiential dimensions of naturally ventilated workplaces in the warm 

humid region of Australia, centred on south east Queensland, using a mixed-methods approach of conventional 

thermal comfort and post-occupancy evaluation methods and less structured qualitative methods. This paper 

considers thermal comfort concepts within a qualitative framework involving semi-structured interviews of office 

occupants. These results are drawn only from the qualitative component of the research. The work presented here 

was carried out as a pilot of the proposed methodology, which is to be implemented on a larger scale in the near 

future. The project aims to align itself within the field of thermal comfort research, whilst deliberately taking on cross-

disciplinary methods which are normally outside the domain of engineers and building scientists. 

1. METHOD 

1.1. Study site 

The research was carried out at a small professional office of nine people, operating as an architectural design 

practice and located in a residential area of suburban Brisbane. The setting, a workers’ cottage with a rear extension 

which had been converted into an office, provided an interesting context for the interviews. As the research was a 

pilot study, the small number of participants was a deliberate choice, and the generalizability of the results in terms of 

prior knowledge on the part of the participants was not considered a critical issue. Future study buildings will aim for 

greater numbers of occupants, and occupants who better reflect typical office occupants. 

 

The workplace is primarily naturally ventilated, with split system, reverse-cycle heating and cooling used as required, 

generally for a few weeks per year. The office is divided into two distinct areas, upstairs and downstairs, each served 

by its own individually controlled, wall-mounted, reverse-cycle system. The workstations are in an open-plan 

arrangement, which allowed for close communication between the occupants. At the time when the field work was 



carried out, the systems were being used in heating mode, periodically subject to temperature adjustments and 

switching on and off.    

1.2. Observation 

The initial qualitative method used was a period of observation of traces and behaviours within the workplace, which 

allowed questions to arise so the semi-structured interviews were better informed. These were carried out for around 

half an hour per area during the researcher’s first visit to the study site.  

1.3. Qualitative interview 

The semi-structured interviews aimed to cover a predetermined range of topics but were otherwise unscripted, in 

order to encourage participants to discuss adaptive thermal comfort conversationally and in their own words. In many 

cases, the participants were not asked direct questions about the themes presented in the results, such as 

productivity, negotiation and delight; rather, these themes emerged from the responses or were otherwise 

volunteered by the participants. Other themes including disposition and different kinds of adaptations were asked 

about in a more direct manner; for example, “in general, do you prefer summer or winter?” or “what sort of things do 

you do to cope if it’s too hot or too cold?” 

 

An interview was carried out with each participant, numbering 6 in total, which comprised 67% of the staff and 

included the owner-manager. The interviews covered physiological topics around sensation, preference, comparison 

with others and the perceived effectiveness of adaptation. Psychological questions explored issues around adaptive 

opportunity, personal value systems, perceived risk, and expectations of the work environment. Behavioural 

questions asked about observed and exercised adaptive behaviour, negotiation, building knowledge and discussion. 

Finally, the formal and informal rules governing behaviour were discussed. The interview durations ranged between 

16 and 32 minutes. 

1.4. Data analysis 

The interview transcripts were coded thematically using NVivo analysis software, whereby passages of interest were 

tagged with one or more themes, depending on the content. The passages were then examined by theme to identify 

commonalities and determine issues of importance to occupants.  

2. RESULTS 

2.1. Real and perceived productivity 

The impact of thermal discomfort on productivity was shown to be the deciding factor in environmental satisfaction, in 

that the point where the indoor environment became a source of dissatisfaction was where it began impacting the 

participant’s ability to carry out work as normal. Without the impact on productivity, discomfort was more likely to be 

tolerated. This can be seen the responses, for example: 

 

Well like right now I’m freezing. I’m not even talking properly, I’ve got up to make tea three times this 

morning, I wouldn’t have to do that if I could just comfortably sit there, and not rubbing to get warm and 

stuff.  

I’d prefer not to use [the heater], but some mornings are just unbearable and it actually does affect your 

work a little bit I think. 

Well, when we don’t turn on the heater it gets quite cold, [...] that hinders me when I’m working 

because I’m just too cold, just can’t concentrate good enough, if it’s warmer then you just work as 

normal but because it’s cold you’re just aware of it all the time.  

...I see it as the cold’s impairing on my ability to work, so all the more I should switch [the heater] on... 



I appreciate [the air conditioning] if it’s a really disgustingly hot day and I can’t concentrate because I’m 

sweating, and then I’m glad we have it on [...] if it really is ridiculous and we can’t focus then say ok, 

let’s turn it on. 

Some days, right around Christmas, right around the middle of summer, you’re literally, like sweat 

dripping down your leg, it’s harder to focus and be really productive. [...] Because it’s a work situation 

and you don’t want to be distracted by stuff like wiping sweat off your forehead, it’s nice not to have that 

distraction. 

Perceived productivity also constrained the perceived availability temporal and locational adaptive opportunity, such 

as the use of flexible working times and alternative work areas as a method of avoiding thermal discomfort. 

Well, the thing is even if I start earlier in the day I’m not going to get off any earlier, so therefore I don’t 

think I’d come in earlier in the day.  

I think I’d definitely come down there. I know that sometimes it looks a bit slack, but you could be sitting 

down there reading something relevant to what you're working on, people might think you're not 

working because you're not in front of the computer, and so you wouldn't be doing it much. 

However, the main barrier to temporal adaptive behaviour was the value that people placed on their personal time in 

the morning, 

I'm not getting up earlier for anything! 

I’ve got a young family so I want to be there, have breakfast with them. 

and locational adaptive behaviour was limited by work being computer based. 

No, because I need my computer. 

2.2. Disposition and discomfort 

Howell and Stramler (1981) identified certain personal belief systems which govern the predictiveness of thermal 

comfort judgements. Among these, beliefs regarding one’s typical thermal state were found to be important, 

regardless of their actual thermal state. This belief system has been explored in this study by asking participants 

about their typical thermal state in relation to those around them. Whether someone identifies as a “hot person” or a 

“cold person” emerged as an important factor, with several participants having a well-developed view of how they 

identified both themselves and those around them. 

...in summer I get really hot. In summer I’m the one who’ll ask to have the air conditioning on 

downstairs... 

...she feels the cold really easily though, so she’s less inclined to have the air conditioning on. That’s 

the biggest temperature change between us in the office. 

I wear some shoes and I wear some jumpers because I know I feel the cold and other people don’t, so 

you can’t make it perfect for you. 

Yeah, I think I do, I tend to sweat a lot easier, compared to other people. 

I’m not from here, [...] I should get used to the cold, it’s not really that bad [...] but yeah I do feel the cold 

more intensely. 

...obviously he’s got thicker blood than I do. 

In many cases, a person considers their typical thermal state in terms of specific parts of their body. 



If it gets too cold, sometimes I come downstairs and make myself a cup of tea. So drinking hot drinks 

makes it better, and I also like to put my hand around the hot cup, because it is mainly the fingers and 

feet that I have a problem with. 

2.3. Negotiation 

The recognition of the typical thermal state of others provides context for the continual, group-based negotiation 

processes which govern the control of the heating and cooling systems. Because occupants are aware and 

considerate of the needs and preferences of others, an informal negotiation framework has been constructed which 

helps the occupants decide whether to switch on, switch off, or adjust the heating or cooling. 

There are a number of typical control operations which occur. The first is a “lowest common denominator” system, 

where the person who is most uncomfortable provides the trigger for a control event. As part of this, there is a general 

reluctance to make a change, particularly switching on or off, unless it is absolutely necessary. 

...if I do get desperate I do ask for it but I try not to put it on because it’s not always necessary to have 

it. 

I just feel bad, I don’t think it’s necessary, and I guess if no-one else has asked then why should I ask, 

but sometimes it’s needed so I will ask. 

I mean you might be the only person that's cold, with low blood circulation so why should everyone 

else... and that's the thing, there's five people in the room you go, is anyone else cold? 

...generally it is kind of the lowest common denominator… like, the person who is the most 

uncomfortable, we’ll all, pretty much every time, comply with that, so if someone’s really hot we’ll turn 

on the air conditioner and then if, well I know because I’m really cold, I just have a cardigan at work that 

I’ll just put on if they put the air con on and I get too cold. 

No, I’m not the first person to ask. I just sit and wear my coat all day. I don’t know why that is. 

The reluctance to switch the heating or cooling on or off may be influenced by the values or opinions of specific 

occupants. 

I don’t like that people automatically think that they need to have it on because it’s summer. I prefer to 

wait until 10.30 and if it really is ridiculous and we can’t focus then say ok, let’s turn it on. It’s not… I 

don’t think it should be a first reaction. 

An adjustment control event, however, is associated with less reluctance, as it is seen as less of an imposition on 

others to change the temperature setting. 

I think once it's turned on it's a little bit easier to sneakily adjust a couple of degrees, but actually 

turning it on is, I would be a bit hesitant to ask. 

2.4. Adaptive behaviour 

Outside of operating the heating and cooling systems, adaptive behaviour provides the primary means of control over 

thermal comfort. As shown in section 2.1, workplace culture limits the use of temporal and locational adaptations. 

Personal and technological adaptations are shown to be more useful, but also dependent on cultural context. 

Clothing-based adaptations were found to be heavily dependent on a workplace culture which allows flexibility. The 

location of the workplace, in the suburbs rather than in the city, was also important. 

I like that flexibility. Because I get my days when I feel like dressing up and when I don't. 

I’ll often wear shorts into the office in summer, that helps, when I don’t have a meeting I’ll wear shorts 

and probably just a t-shirt.  



I will dress very differently in summer. I’ll wear a little singlet and skirt and stuff. Which probably if I was 

working in the city or something I probably would feel like I had to be a bit more covered up and it might 

not be so flexible, but at the moment I feel like I can wear something completely appropriate.  

...even if I worked in the city and my boss said you can wear whatever you want, whenever you want, 

even if I’m meeting a client, I think just being in that environment where everyone else is really dressy, I 

think I’d probably just feel like I had to do it too, even if it wasn’t a particular requirement. It’s something 

to do as well with the location of where we are, and the type of workplace that it is. 

Technological adaptations which involve adjustment of building features are important in summer, particularly the use 

of cooling by cross-ventilation. This is made possible by opening doors and windows and using ceiling fans. In this 

respect, the location of openings and fans in relation to the work areas is important. In these situations, it is the 

building design and layout which is important, while social interactions are less so. 

I’ve got one window beside me which is fantastic for summer because you can just open it up and 

there’s air flow that comes through, and then if that doesn’t work you can open up the two other 

windows on the other wall and that just completely gets air going from one side to the other. 

...in summer when [the air conditioning is] not on, my office is the warmest out of the whole lot, for the 

simple fact that I don’t have a lot of cross-ventilation and the main office does have, because of the 

windows and doors on both sides. 

During cold weather, building features are still used for heating, but this is more likely to be an individual adaptation, 

rather than an adaptation which affects the whole room. 

I have my back to the window which is nice because I can adjust the curtain to suit me. So I’ll open it 

like this morning to the sun comes in and it’s really nice. 

Other individual adaptations in winter include the consumption of hot food and drink.  

I eat different food, in summer I’ll eat a lot of salad but in winter I’ll eat a lot of soup and I’ll have a nice 

hot soup every day. And drink more tea. 

2.5. Delight 

Thermal comfort field studies tend to take a defensive position in that they ask respondents to explain dissatisfaction 

or discomfort, but don’t query positive responses. For example, the building satisfaction surveys reviewed by Moezzi 

and Goins (2011) asked respondents to provide a text response giving further information only when dissatisfaction 

was indicated. This is understandable, given the prevailing idea that indoor thermal environments should conform to 

standard conditions. Thermal delight, on the other hand, comes from quality and contrast in the thermal environment 

(Heschong, 1979). In this study, participants were given the opportunity to express positive reactions to their 

workplace environment. Sometimes, these reactions were less about the thermal environment than the relationship to 

the outdoors. 

 ...most days in summer there’s a nice afternoon breeze and that room upstairs tends to catch the 

breezes quite nicely, and it’s those big stacking doors, so we kind of fold them open, and open all the 

windows and the air breezes through there quite nicely.  

I say that I love working in this house because we don’t use air conditioning, we use cross ventilation, 

it’s really pleasant to look outside and there’s thick foliage and trees and everything growing outside, 

whereas in a standard office complex you wouldn’t really experience that. 

...sometimes you just want to get a breath of fresh air, you just open the windows and fresh air just 

comes rushing in. It’s great, actually. 

It’s more about that connection to the outside and having a nice fresh breeze.  



3. DISCUSSION 

3.1. Key outcomes 

Thermal comfort considered as a universally definable state of affairs uses the heat balance model to describe and 

predict comfort (Chappells & Shove, 2005). From this point of view, the task of designers is to create a system which 

maintains physical conditions within a specified set point range, and occupants, company culture, location and other 

contextual factors have no role to play in achieving comfort and satisfaction. Evaluation of comfort and satisfaction is 

defensive in that it seeks to identify sources of discomfort, rather than sources of delight. In contrast, the responses 

from this study focus on productivity as the direct goal of a comfortable indoor environment, rather than the 

quantification of comfort and the assumption that productivity will follow. The common theme among respondents 

was that as long as one was able to work at a satisfactory rate and without major distraction, there was no problem 

with the indoor conditions. 

As well as allowing for a greater range of acceptable conditions, the occupants were considerate of the diversity in 

individual dispositions within the group. Conceptually, the group identified not as a normally distributed population, 

with the odd individual who particularly felt the heat or cold (although, in reality, their dispositions may have been 

normally distributed), but instead recognised the needs of others as being particularly susceptible to heat or cold. This 

led to the “lowest common denominator” negotiation system which functioned according to who was least 

comfortable, instead of attempting to satisfy the majority. Negotiation systems were strongly dependent on social 

context, whereby occupants were reluctant to impose their preference on others, but were more than willing to make 

incremental changes as needed.  

While the above examples point to comfort being largely a social construction, comfort is also partially determined by 

the setting, both in terms of technological adaptation and workgroup size. Leaman and Bordass (1999, 2005b) have 

recognised the importance of workgroup size to perceived control, which is closely associated with perceived 

productivity. They found that perceived control declines with workgroups bigger than around five people. In the case 

of this study, the workgroup size was four to five for each of the two areas. The impact of workgroup size on the 

negotiated group adaptation decisions, such as the “lowest common denominator” system, has important implications 

for user-oriented design of naturally ventilated and mixed-mode office buildings. 

The use of temporal and locational adaptations was found to be low. This is in contrast to the qualitative studies 

described earlier (Hungerford, 2004; Strengers & Maller, 2011), however as these were residentially based, the 

issues of perceived productivity and the value of personal time did not come into play. Behavioural adaptations, on 

the other hand, were found to be important, particularly the opening of windows and doors, clothing flexibility and 

consumption of hot and cold food and drink. Clothing-based adaptive opportunity was dependent not only on 

workplace culture, but on the locational context, demonstrating that people take their clothing cues from influences 

beyond weather and workplace. 

The responses relating to delight indicate the potential for the office to be enjoyed by providing a connection to the 

outdoors, particularly in terms of foliage, fresh air and direct sunlight. Delight is important to the research as it is 

aligned with socio-cultural concepts of comfort, such as those involving variety and cultural practice.  

3.2. Way forward 

Baker and Standeven (1996) proposed general guidelines for the design of naturally ventilated buildings; use passive 

design to limit the extremes of thermal conditions, provide adaptive opportunity in the form of environmental variety 

and user-friendly building controls, allow visual access to outdoor conditions, and provide a simple, readable 

architectural design. The results obtained from this pilot study are supportive of these recommendations. There is 

scope to extend this list by exploring how buildings and their contexts can facilitate social conditions which are 

conducive to adaptive opportunity. This pilot study has brought to light several contextual issues which are relevant to 

thermal comfort and general satisfaction of occupants in buildings which are predominately naturally ventilated. This 

approach will be refined and utilised in the main phase of the research project, focusing on larger workplaces and 

more typical occupants.  

  



4. CONCLUSION 

Consideration of thermal comfort as a socio-cultural achievement, as opposed to a universally definable condition, 

provides an interesting basis for thermal comfort research. This project places importance on social and cultural 

context as a determinant for the satisfaction of office occupants with their workplace. This pilot study, carried out in a 

small office in Brisbane, in the warm humid region of Australia, demonstrates the richness of contextual information 

that can be obtained via qualitative interviews. Analysis of the interview transcripts resulted in five major themes 

emerging which identified issues important to the occupants; realities and perceptions of productivity, the relationship 

between self-identified disposition and discomfort, group negotiation of adaptation, individual adaptive opportunities 

and delight. Some of these issues are outside the scope of conventional thermal comfort research practice, and 

furthermore, may be more a result of social conditions within the workplace than a result of building design. However, 

the extent to which design decisions can influence contextual aspects of thermal comfort is an important question, 

which will be the focus of future research. 
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