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What is comfort 
‘negotiation’?

• people already configure and tweak their environment, 
themselves and the things that they do in pursuit of 
comfort 

• we aim to explicitly facilitate (digitally-mediated) 
discussion between relevant stakeholders about the 
comfort of building occupants  

• to reach an agreement on work practices and 
conditions to maximise occupant comfort and 
productivity within building manager constraints and 
targets



Aims
• to explore digitally-mediated negotiation of building-

occupant comfort as a design space 

• to understand organisational goals, and the roles 
and responsibilities of the various stakeholders 
involved in productivity and occupant comfort 

• to explore the use(s) personal and building 
environmental data to support comfort negotiation 

• to design, prototype, and evaluate an array of digital 
tools for facilitating comfort negotiations



Variation in individual 
comfort

radiant temperature, humidity and air movement; and
two ‘personal’ variables: clothing insulation and meta-
bolic rate. The physical measurements can be measured
relatively accurately, but accurate measurement of the
personal variables is notoriously difficult. This leads to
a contradiction that can only be resolved by assigning
assumed values for the personal variables. Common
assumed values are clothing insulation of 0.5 clo in
summer and 1.0 clo in winter and a metabolic rate of
1.2 met for sedentary occupations (e.g. EN15251
Table A2; CEN, 2007).

It is difficult to imagine a categorization more at var-
iance with the aim of reducing the energy impact of
buildings. Suppose one were to frame a standard
whose aim was to reduce the carbon footprint of build-
ings rather than to define the product of the heating,
mechanical ventilation and air-conditioning (HVAC)
industry? A suggested categorization in line with the
European Energy Performance of Buildings Directive
(EPBD) might be as shown in Table 2.

It would, of course, be necessary for such a standard to
give a methodology to ensure that occupants are

comfortable. A possible approach to this, based on
an adaptive approach, is given below.

Essence of the adaptive approach
Thermal adaptation is essentially dynamic. Comfort is
not a ‘product’ which is provided for building occupants,
it is a goal which they achieve provided they are able to
exert the necessary control over their environment
(Shove, 2003; Shove et al., 2008). The control they can
exert over the environment will partly be decided by
the building they occupy and its services and may be
subject to constraints (Humphreys and Nicol, 1998;
Cole et al., 2008; Rijal et al., 2008). The environmental
conditions needed to achieve this comfort goal also
change with time and there are undoubtedly limits to
the range of indoor climates that any group of people
can adapt to, related as much to their thermal experience
and their climatic, social, economic and cultural position
as to their physiology. Figure 2 shows an example from
Pakistan where comfort can clearly be achieved
between 20 and 308C, but outside that range there is
increasing risk of discomfort.

This dynamic model for comfort requires a different
approach to comfort from one that assumes that only
a single temperature is acceptable. Change and move-
ment, typically within the context of well-understood
patterns of behaviour, are the essence of the adaptive
approach: stasis, the existence of a static relationship
between occupant and environment, is only achieved
in the specific circumstances of a constant indoor temp-
erature (and even there people have been found to
respond to variations in the outdoor temperature by
changing their clothing) (Nicol and Roaf, 2005).

Table 2 Suggested categories for building energy use in
line with the aspirations of the Energy Performance of
BuildingsDirective

Category Explanation

I Building requiring no energy to remain comfortable
II Buildings requiring energy only at limited times

of the year to remain comfortable
III Buildings requiring year-round energy input to remain

comfortable

Figure 2 Using only passive or low-energy means (for example, fans), a group of of¢ce workers from Pakistan experienced little
discomfort between 20 and 308C (from Nicol et al.,1999). Each point represents the proportion of subjects in each city and each month
who voted in the central three categories of the Bedford Scale.
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Nicol, J. and Humphreys, M. New Standards for Comfort and Energy Use in Buildings. Building 
Research and Information (2009) 37(1).



The Adaptive Principle

6

Nicol, Humphreys and Roaf 2012, p. 8

“If a change occurs such as to produce discomfort, 
people react in ways which tend to restore their 

comfort.”



Adaptive thermal comfort

• move away from energy-intensive tightly-controlled 
uniform indoor temperatures (comfort-as-product) 

• facilitate building occupants to achieve comfort 
(comfort-as-goal) 

• using a variety of low-tech and mechanical 
means



Negotiations at work

“it is both unfair and unrealistic to expect 
individuals to be able to negotiate conflicts 

between environmental and pre-existing 
forms of workplace governance”

Whittle, R. Guilt and elation in the workplace: Emotion and the governance of  the 
environment at work. Environment and Values. Forthcoming.



Opening up energy and 
comfort negotiations

• moving away from individual behaviour change to 
support more sustainable social practices at work 

• requires a holistic, inclusive approach to intervention 

• digitally-mediated negotiation aims to provide 
necessary tools and a forum for raising, discussing, 
and reaching and agreement around energy and 
comfort issues 

• sensitive to various stakeholders and their 
responsibilities



Digitally-mediated 
negotiation

• equip facilities managers with localised data and 
analysis tools to increase engagement with 
building occupants 

• present building occupants with opportunities to 
influence their preferred working environment



Approach

Interaction design

Indoor environment 
monitoring & 

modelling

Work practices & 
governance

Comfort & 
control


