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extreme values reported in the coldest and warmest homes. The standard deviations (SD) are 
presented to demonstrate how much the reported setpoint temperatures differ from the 
mean value. 

The mean reported TRV setpoint temperature was 23.4°C in the living room and 22.1°C in the 
bedroom and the difference in these mean temperatures was significant (p < 0.01). This 
implies that there is a preference for cooler conditions in bedrooms and shows that social 
housing tenants use their TRVs to zonally control temperatures in different rooms. The 30 
households who reported turning their bedroom TRVs off (0 or * setting) further supports this 
finding. The mean whole house thermostat setting was 20.7°C from those who reported a 
living room TRV setting and 20.9°C from those who reported a bedroom TRV setting. These 
thermostat setpoint temperatures are consistent with the 21°C recommended by the World 
Health Organization (WHO) as a comfortable indoor temperature, and to prevent potential 
health effects (World Health Organization, 1987). 

Table 1 Reported mean TRV and whole house thermostat setpoint temperatures 
  Whole house thermostat 

setpoint temperatures (°C) 
TRV setpoint temperatures 

(°C) 
 n Mean (95% CI) SD Mean (95% CI) SD 
Living room 144 20.7 (20.2, 21.2) 2.8 23.4 (22.8, 24.0) 3.6 
Bedroom 120 20.9 (20.4, 21.4) 2.7 22.1 (21.1, 22.7) 4.4 

In both the living rooms and bedrooms, the mean TRV setpoint temperatures were higher 
than the mean thermostat setpoint temperatures. From the 144 households that reported 
living room TRV settings, 94 (65%) had a TRV setting higher than their thermostat setting, 16 
(11%) households had the same setting for their TRV and thermostat and 34 (24%) households 
had TRV setpoints lower than their thermostat. Where the TRV setpoint was higher than the 
thermostat, the TRVs were on average set to 5°C higher than the thermostat setting, with the 
average TRV set to 25°C and thermostat to 20°C. In the households where the TRV setpoint 
was the same as the thermostat setpoint, the setpoint temperature was set to 20°C. In cases 
where the TRV setting was lower than the thermostat, the average difference was 3°C, the 
average TRV setpoint was 20°C and thermostat was 23°C. From the 120 households that 
provided bedroom TRV settings, 56 (47%) had higher TRV setpoint temperatures, 16 (13%) 
had the same and 48 (40%) had TRVs set lower. Where the thermostat setting was higher 
than the TRV setting, the average setpoint temperatures were 20°C and 26°C respectively. In 
households where both settings were identical, the setpoint temperatures were 21°C and in 
households with lower bedroom TRV settings, there was an average 4°C difference, with the 
average thermostat setpoint temperature set to 22°C and the bedroom TRV set to 18°C. 

Table 1 in the Appendix presents the variations in reported mean thermostat setpoint 
temperature and living room and bedroom TRV setpoint temperatures in relation to 
household and motivation, behaviour and perception characteristics. In most of the groups, 
the TRV setpoint temperatures were higher than the thermostat setpoint temperatures. 
However, the differences between the mean thermostat setpoint temperatures and the 
mean TRV setpoint temperatures were not significant. 





Regarding the mean thermostat setpoint temperature selected by these social housing 
tenants, the results obtained (20.7°C and 20.9°C) are similar to the 21.0°C recommended by 
the WHO as a comfortable indoor temperature and to prevent potential negative health 
effects (World Health Organization, 1987). It is also similar to the whole house demand 
temperatures reported by Huebner et al. (2013) (20.6°C), Shipworth et al. (2010) (21.1°C) and 
Kane et al. (2015) (20.9°C). Overall, the high level of agreement between the findings of the 
different studies is noteworthy given the different methods (temperature monitoring and 
self-reported) and different samples (owner-occupied, privately rented and social rented). 
The thermostat demand temperatures are within 0.5°C. 

The work presented here shows that there is a variation in how occupants use heating 
controls in their homes. The whole house thermostat controls the overall heating system and 
the TRVs control temperatures in individual rooms. In rooms where the TRV setpoint 
temperature is higher than the thermostat setting, the TRV setpoint temperature becomes 
redundant as it will not be reached before the heating is turned off by the thermostat 
setpoint. Using TRVs to set cooler thermal conditions in different rooms has the potential to 
reduce space heating energy demand. From the sample presented in this paper, 65% of the 
households reported higher living room TRV settings than their thermostat setting. This 
observation was evident regardless of most household and motivation, behaviour and 
perception characteristics. This finding suggests that: (1) occupants may prefer warmer 
conditions than what the overriding thermostat permits, (2) perceived thermal comfort may 
be more important to occupants than actual thermal conditions, and (3) residents may not 
understand the role of TRVs as part of the home heating system and thus their energy saving 
potential. 

Regarding household characteristics, households with unemployed members and households 
with couples with dependent children had lower TRV settings compared to the whole house 
thermostat settings. This was seen in both the living rooms and the bedrooms. In these 
households, members may be trying to save money by adjusting their TRVs. In the households 
with unemployed members, this finding also gives an indication of a possible impact of 
household income on space heating preferences. The lowest thermostat settings were in 
homes where the HRPs considered their general health in the last 12 months as very bad. Bad 
health may limit their potential to work, hence reducing their household income. 
Alternatively, low thermostat setting indicates cooler thermal conditions in the homes, which 
may contribute to the bad health of the HRP. The effect of household income on TRV setpoint 
temperatures was not directly investigated, as the survey did not ask respondents to report 
their annual household income. Previous studies have identified significant effects of income 
on space heating behaviour (Hunt and Gidman, 1982; Sardianou, 2008) The question of 
household income was considered too sensitive as the study focussed on social housing 
residents who typically are a low-income group. 

Regarding motivation characteristics, only occupants who reported that they strongly 
disagree to often thinking about how their home uses energy and those who reported that 
they tend to disagree with not being able to save anymore energy had lower TRV settings 













 Living room Bedroom 
Household characteristics n Mean thermostat 

temp. (°C) 
Mean TRV 
temp. (°C) 

n Mean thermostat 
temp. (°C) 

Mean TRV 
temp. (°C) 

Another kind of qualification 12 22.0 23.5 10 22.1 23.0 
No qualification 28 20.1 22.9 20 20.5 21.9 
Employment structure       
Employed 26 20.5 23.9 19 20.5 21.8 
Unemployed 5 23.0 21.6* 4 23.0 21.0* 
Retired 33 21.0 23.1 27 20.9 21.6 
Student 2 15.5 27.0 1 19.0 16.0* 
Household in receipt of welfare benefits     
Yes 59 21.0 24.0 48 21.1 22.8 
No 72 20.4 23.1 65 20.7 21.6 
Health of HRP       
Very good 26 20.6 22.9 26 21.1 21.7 
Good 41 20.6 23.1 33 20.7 21.2 
Fair 33 20.6 24.6 28 20.6 23.1 
Bad 20 21.9 24.0 17 21.8 21.3* 
Very bad 17 19.5 22.9 11 20.1 23.5 
Number of GP visits in a year       
0-1 32 20.3 23.2 30 20.7 22.7 
2-4 35 21.2 24.1 31 21.5 22.3 
5-6 14 20.9 24.1 12 20.8 22.7 
7-12 14 20.7 22.9 10 21.2 20.0* 
12+ 9 22.4 23.6 7 22.3 24.3 
Household with disabled members       
Yes 53 21.1 21.9 53 21.1 22.0 
No 67 20.7 22.1 67 20.7 21.8 





 Living room Bedroom 
Household characteristics n Mean thermostat 

temp. (°C) 
Mean TRV 
temp. (°C) 

n Mean thermostat 
temp. (°C) 

Mean TRV 
temp. (°C) 

Tend to agree 67 20.5 23.8 59 20.7 21.8 
Neither agree nor disagree 16 21.1 23.0 16 20.5 21.6 
Tend to disagree 6 18.3 21.7 3 21.0 24.0 
Strongly disagree 8 22.9 22.5* 7 22.6 18.9* 
I have control over how much energy is used in my home     
Strongly agree 36 21.3 22.1 28 21.3 20.6* 
Tend to agree 54 20.3 24.0 45 20.3 22.5 
Neither agree nor disagree 29 20.8 22.8 23 21.4 21.1* 
Tend to disagree 13 19.8 24.5 12 21.7 22.5 
Strongly disagree 5 22.4 25.2 6 21.7 23.7 
I am not able to save anymore energy     
Strongly agree 15 20.6 23.7 11 21.1 22.7 
Tend to agree 46 20.5 24.1 37 20.7 22.1 
Neither agree nor disagree 38 20.6 23.3 31 20.5 21.7 
Tend to disagree 18 20.6 22.8* 19 21.0 20.7* 
Strongly disagree 11 22.3 22.0 10 22.5 21.4* 
I make sure the curtains/blinds are closed when the heating is on in the evening    
Always 82 20.8 23.3 67 20.9 21.8 
Often 35 20.3 23.8 28 20.8 21.5 
Sometimes 15 20.7 24.4 14 20.8 23.3 
Very occasionally 3 22.0 24.7 3 22.0 22.7 
Never 7 21.4 21.1* 6 21.2 22.0 
I make sure the curtains/blinds are open when the sun is shining in winter    
Always 103 20.9 23.6 87 21.1 22.0 
Often 27 19.8 23.2 20 19.7 21.4 



 Living room Bedroom 
Household characteristics n Mean thermostat 

temp. (°C) 
Mean TRV 
temp. (°C) 

n Mean thermostat 
temp. (°C) 

Mean TRV 
temp. (°C) 

Sometimes 8 21.1 24.8 7 21.1 24.0 
Very occasionally 3 19.7 17.3* 3 19.7 17.3* 
Never 1 26.0 24.0* 1 26.0 28.0 
I make sure the windows are closed when the heating is on    
Always 106 20.7 23.8  87 20.8 22.3 
Often 24 19.7 23.5 21 20.2 21.1 
Sometimes 10 23.0 20.4* 9 22.8 19.8* 
Very occasionally 2 23.0 22.0* 1 26.0 28.0 
I closed the doors between rooms     
Always 49 20.6 22.9 38 20.6 22.0 
Often 24 21.8 23.8 20 21.9 22.0 
Sometimes 26 20.5 23.8 27 20.9 21.4 
Very occasionally 13 19.8 24.6 10 20.1 23.6 
Never 26 20.3 23.6 20 20.7 21.9 
I wear very warm clothes in winter so I keep the heating low or off    
Always 60 20.8 23.4 48 21.1 22.5 
Often 42 20.2 22.8 34 20.1 20.5 
Sometimes 24 19.9 25.1 24 21.7 23.1 
Very occasionally 9 23.5 23.8 5 21.7 21.2* 
Never 8 21.3 21.8 8 20.4 22.0 
I change the temperature on my thermostat    
Always 64 20.8 23.8 55 21.1 21.8 
Often 29 20.7 22.8 26 20.7 21.5 
Sometimes 32 20.8 23.9 24 20.7 22.6 
Very occasionally 6 18.4 23.0 5 20.5 20.8 



 Living room Bedroom 
Household characteristics n Mean thermostat 

temp. (°C) 
Mean TRV 
temp. (°C) 

n Mean thermostat 
temp. (°C) 

Mean TRV 
temp. (°C) 

Never 10 20.9 22.6 7 20.9 24.0 
I turn the heating off when no one is at home     
Always 97 20.8 23.4 81 21.0 22.2 
Often 20 20.2 24.3 18 20.3 21.4 
Sometimes 16 19.9 23.5 13 20.0 22.2 
Very occasionally 4 23.5 22.0* 4 23.5 17.0* 
Never 6 21.3 23.0 3 21.3 24.7 
I turn off the heating in rooms that are not normally used    
Always 56 20.5 22.7 35 20.7 21.9 
Often 25 20.3 23.2 22 20.3 19.7* 
Sometimes 17 20.1 24.7 19 20.6 22.5 
Very occasionally 14 21.9 23.3 13 21.7 21.1* 
Never 23 21.5 24.2 22 21.5 23.5 
I adjust the temperature on my radiators     
Always 40 20.5 23.2 31 21.4 22.0 
Often 30 21.3 22.2 24 21.3 20.3* 
Sometimes 35 20.6 23.4 31 20.5 21.2 
Very occasionally 16 20.3 25.1 13 20.4 22.8 
Never 18 20.9 25.0 16 20.8 24.9 

* TRV setpoint temperature is lower than the whole house thermostat setpoint temperature 
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