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Introduction 

Climate change is increasingly reshaping the UK’s climate and built 

environment. By 2040, global warming is projected to reach or exceed 1.5°C 

(IPCC, 2022), and extreme and prolonged periods of heat are expected to 

become normal events during UK summers (Brimicombe et al., 2021). As 

summer temperatures and heatwaves intensify, energy demand for cooling in 

the UK housing sector is expected to rise dramatically, particularly through the 

growing use of air conditioning (AC). The National Energy System Operator 

(NESO) estimates that air conditioning is currently used in approximately 3% 

of UK homes, accounting for around 0.3 TWh of electricity demand. By 2050, 

household adoption is projected to increase to between 10% and 40%, 

depending on the future energy pathway modelled, resulting in electricity 

demand rising to between 1.1 and 4.3 TWh (NESO, 2025). Furthermore, 

based on BSRIA sales data from 2013 to 2020, it was estimated that 83,000 

additional homes were being equipped with AC each year (BEIS, 2021). More 

recent research suggests that these estimates may prove conservative, as the 

UK could experience a 30% relative increase in cooling degree days if global 

warming reaches 2°C (Miranda et al., 2023). 

Despite these projections, estimates of future AC uptake in UK homes remain 

highly uncertain. NESO (2025) state that the future electricity demand for AC 

in homes “still faces uncertainty, with their adoption and usage dependent on 

climate change and associated extreme heat events, as well as upfront costs 

for consumers”. Existing models typically assume that AC installation 

becomes inevitable as soon as people experience thermal discomfort and can 

afford the technology (e.g. Isaac and Van Vuuren, 2009; Sivak, 2009). 

However, what these modelling approaches often fail to consider are the 

important differences in the specific and dynamic socio-technical contexts, 

including history, culture, innovation, and housing stock condition, through 

which the need for cooling technologies is established. This is particularly 

significant in temperate climates, such as the UK, where the historical focus 

has been on keeping homes warm in winter rather than cool in summer. The 

reasons behind the current and ongoing adoption of AC in UK homes, and in 

temperate climates more generally (Hitchings, 2011), have not been 

researched or explained in any substantial detail. 

Cooling demand is a relatively new phenomenon for temperate countries like 

the UK. However, growth in cooling on the scale currently predicted could 

present a hugely problematic challenge for the delivery of a resilient, 
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affordable, clean, and equitable future UK energy system. Cooling energy 

demand and the growing uptake of AC have been described as “one of the 

most critical blind spots in today’s energy debate” (IEA, 2018). This is 

reflected in the very limited research currently available on AC adoption and 

use in UK homes. To date, only a single study examining AC use in 13 UK 

homes over a four-week period during summer 2004 has been identified in the 

literature (Pathan et al., 2008). Consequently, there remains a significant gap 

in understanding not only the extent of AC adoption and use in UK 

households, but also the social, cultural, economic, and environmental factors 

driving households to adopt AC. 

The Residential Air-conditioning Demand Futures 

(RADFutures) Project 

The Residential Air-conditioning Demand Futures (RADFutures) project was 

established in response to growing concerns surrounding the rapid rise of 

domestic cooling demand in the UK in a warming climate. Funded by the 

Energy Demand Research Centre (EDRC), with support from the Engineering 

and Physical Sciences Research Council (EPSRC) and the Economic and 

Social Research Council (ESRC), the project represents the first socio-

technical study of residential air conditioning in UK homes. 

The project sought to understand the characteristics of households 

already using AC, the motivations underpinning AC adoption, how AC is 

currently being used by households, and the broader implications of 

growing cooling demand for people, the energy system, and climate 

change. 

The project combined both quantitative and qualitative research methods. This 

included reanalysis of the English Housing Survey 2023-24 dataset to identify 

patterns of AC ownership across different housing and household types, 

alongside in-depth interviews with UK households that use AC to explore why 

systems were installed, how they are used, and what role cooling now plays in 

everyday life. 

Through this research, RADFutures aimed to advance the evidence base 

needed to better understand current and future domestic cooling demand in 

the UK and to support the development of a resilient, affordable, clean, and 

equitable future UK energy system.  
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Part 1: Quantitative study of the English 
Housing Survey 2023-24 

Introduction 

The quantitative study used secondary data from the English Housing Survey 

(EHS) 2023–24. The EHS is an annual nationally representative survey of 

households in England commissioned by the UK Government’s Ministry of 

Housing, Communities and Local Government (MHCLG).  

The EHS employs a stratified, multistage probability sampling design to 

achieve a representative sample of households in England. Survey weights 

are applied to adjust for unequal probabilities of selection and non-response, 

enabling population-representative estimates of households in England.   

EHS 2023-24 data were collected through a face-to-face interview survey with 

15,846 households in England as well as a physical survey of 7,496 of the 

dwellings. The interview survey component captured data on the socio-

economic, household composition and behavioural characteristics of the 

household, while the physical survey collected technical characteristics about 

the dwelling.    

The outcome variable in this study was whether a household reported using 

an air conditioner (AC) to keep cool during summer (Yes/No). This binary 

variable was derived from a survey question seeking to understand household 

cooling strategies. A range of housing, geographic, socio-economic, 

household composition, and behavioural characteristics were used as 

predictors in the statistical analysis to assess how they influence the likelihood 

of a household using AC in summer. 

A special licence project was setup with the UK Data Service (UKDS) to 

access to the EHS 2023-24 datasets (DLUHC, 2025).  

Methods: Statistical analysis of predictors of air 

conditioning use in homes 

Logistic regression modelling 

To investigate the factors associated with household AC use, both univariate 

and multivariate logistic regression models were estimated. Logistic 
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regression was used because the outcome variable, whether a household 

used AC to keep cool in summer, was binary (yes/no).   

The probability of a household using AC can be estimated using Equation 1. 

𝑙𝑜𝑔𝑖𝑡 (𝑝𝑖) = 𝑙𝑜𝑔 (
𝑝𝑖

1−𝑝𝑖
) = 𝛽0 + 𝛽1𝑋1𝑖 + 𝛽2𝑋2𝑖 + ⋯ + 𝛽𝑘𝑋𝑘𝑖       Equation 1. 

where:  

pi is the probability that household i uses AC  

β0 is the intercept, representing the log-odds of AC use for households in all 

reference categories  

βk are the regression coefficients corresponding to each predictor  

Xki are the predictor variables, coded as 0/1 for categorical variables  

Coefficients from the logistic regression model represent changes in the log-

odds of AC use associated with each predictor. To aid interpretation, 

coefficients were exponentiated to obtain odds ratios (ORs). The odds ratio for 

a given predictor is calculated using Equation 2.  

𝑂𝑅𝑘 =  𝑒𝛽𝑘         Equation 2. 

An odds ratio greater than 1 indicates higher odds of AC use relative to the 

reference category, whereas an odds ratio less than 1 indicates lower odds. 

An odds ratio equal to 1 indicates no difference in odds compared to the 

reference group. For example, if a coefficient is 0.547, the odds ratio is 𝑒0.547 = 

1.73, meaning that, holding all other variables constant, households with that 

characteristic have 73% higher odds of AC use compared to the reference 

category.  

Variable screening  

A structured variable selection process was undertaken to identify predictors 

of household AC use for inclusion in the final multivariate logistic regression 

model. The approach combined statistical evidence from both univariate and 

multivariate analyses, with theoretical relevance established through a 

literature review of factors affecting AC use in homes, as well as assessment 

of redundancy, and achieving model parsimony.  
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Redundancy refers to the inclusion of multiple variables that capture the 

same underlying construct or pathway, thereby providing overlapping 

information in the model. In multivariate regression, redundant variables can 

inflate standard errors, reduce interpretability, and introduce multicollinearity 

without improving explanatory power.   

For example, the variables, household income quintile, English indices of 

deprivation (IoD), tenure, and the National Statistics Socio-economic 

Classification (NS-SEC) all represent related dimensions of a household’s 

socioeconomic status.  

Model parsimony refers to the principle that a statistical model should be as 

simple as possible while still adequately explaining the data. A parsimonious 

model includes only variables that meaningfully improve explanatory power or 

predictive accuracy. The aim is to achieve a model that balances explanatory 

strength with simplicity, ensuring that key drivers of air conditioning use are 

retained without unnecessary duplication or complexity.  

Univariate logistic regression modelling 

Univariate logistic regression was first conducted for twenty-two candidate 

predictors (Table 1) separately to explore their association with AC use. ORs, 

95% confidence intervals (CIs) for the ORs and predicted probabilities were 

estimated for each candidate predictor to determine the strength, direction 

and consistency of associations.  

Candidate predictors were then considered for further multivariate modelling if 

they:  

• Demonstrated statistically significant associations (p < 0.05)  

• Showed meaningful effect sizes indicated by a substantial change in 

odds or predicted probability  

• Displayed a clear gradient or interpretable pattern across categories  
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Table 1. Candidate predictors used in the univariate analysis 

Housing predictors  

Housing type  

Housing age  

Access to outdoor space  

Geographic predictors  

Region  

Rurality  

Socio-economic predictors  

Household income quintile   

English indices of deprivation (IoD) decile  

Tenure  

National Statistics Socio-economic Classification (NS-SEC) of Household 
Reference Person (HRP)  

National Statistics Socio-economic Classification (NS-SEC) of Household 
Reference Person (HRP) partner  

Household composition and behavioural predictors  

Household type  

Baby <1 year   

Child under 5 years  

Person over 65 years  

Person over 75 years  

Person with long-term illness/disability  

Age of Household Reference Person (HRP) 

Employment status of Household Reference Person (HRP)  

Ethnicity of Household Reference Person (HRP)  

Ethnicity of Household Reference Person (HRP) partner  

Person working from home  

Person at home all day/ all the time  
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Multivariate logistic regression modelling  

Multivariate logistic regression was subsequently conducted including only the 

predictors that demonstrated strong associations with AC use in the univariate 

analyses. This approach enabled estimation of the independent effect of each 

predictor while adjusting for the others in the model. Variables that remained 

statistically significant after adjustment were therefore identified as 

independent predictors of AC use.  

This distinction is important because statistical significance observed in 

univariate analyses may not persist in multivariate models. Univariate models 

assess each predictor in isolation and do not account for shared variance or 

confounding between variables. In contrast, multivariate logistic regression 

estimates the unique contribution of each predictor while holding all other 

variables constant.  

Changes in statistical significance between univariate and multivariate models 

can arise for several reasons. First, predictors may be correlated with one 

another (multicollinearity), meaning that their explanatory power overlaps. 

Second, confounding may occur, whereby an apparent association between a 

predictor and the outcome is explained by its relationship with another 

variable. Third, suppression effects may be present, in which the inclusion or 

removal of certain variables clarifies the relationship between other predictors 

and the outcome, sometimes strengthening previously weak associations.  

Three multivariate complex survey logistic regression models were estimated 

to account for the survey design and weighting structure. A sequential variable 

selection procedure was applied, whereby predictors were removed stepwise 

based on statistical significance. Only variables that remained significantly 

associated with AC use after adjustment for other covariates were retained. 

This process resulted in a final parsimonious model including only 

independent predictors of AC use. 

Results: Descriptive statistics  

The analysis of the weighted English Housing Survey sample in 2023-24 

showed that only a small proportion of homes in England currently use AC to 

keep cool during the summer, with just 4.3% of households reporting its use. 

This is approximately 1.06 million homes. These findings indicate that AC is 

not currently widely adopted in English homes.  
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Figure 1. Percentage of English households using air conditioners to keep 

cool in summer 

Despite the overall low prevalence of AC use in English homes, further 

analysis of the use of AC revealed differences in the use of AC in relation to 

the socio-economic characteristics of the household and technical 

characteristics of the house in which they resided.      

Housing  

Housing type  

The use of AC to keep cool during summer was highest among households 

living in detached or bungalow properties (6.2%). This was considerably 

higher than that of other housing types. In comparison, 3.9% of households in 

semi-detached houses, 3.7% in flats and 3.6% in terraced houses used AC.   
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Figure 2. Percentage of English households using air conditioners in summer 

by housing type 

Housing age  

Households living in modern homes had a noticeably higher proportion of AC 

use compared with older properties. Specifically, 6.6% of households living in 

modern 21st-century homes used AC. In contrast, AC use was lower across 

older housing types, at 4.3% in pre-1930s homes, 3.7% in interwar and 

postwar homes and 3.6% in late 20th-century homes.  

 

Figure 3. Percentage of English households using air conditioners in summer 

by housing age 
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Access to outdoor space  

AC use during the summer varied slightly according to whether a household 

had access to outdoor space. Homes with outdoor space reported a slightly 

higher proportion of AC use (4.3%) compared with homes without outdoor 

space (3.8%), indicating that households with outdoor space were somewhat 

more likely to use AC during the summer than those without.  

 

Figure 4. Percentage of English households using air conditioners in summer 

by access to an outdoor space 

 

Geographic predictors 

Region 

AC use varied across the regions of England. The highest use of AC was 

observed in London and the East (both 6.5%), followed by the East Midlands 

(5.5%) and South East (5.4%). In contrast, the lowest levels were reported in 

the North East (1.5%), Yorkshire and the Humber (1.7%), and the North West 

(2.5%). The remaining regions showed intermediate levels of AC use, with the 

West Midlands at 3.5% and the South West at 2.8%. These results suggest a 

clear regional pattern, with southern and eastern regions exhibiting higher 

rates of AC use compared with northern regions.  
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Figure 5. Percentage of English households using air conditioners in summer 

by region 

Rurality  

A modest rural–urban difference in AC use was evident. The highest use of 

AC was observed in hamlets and isolated dwellings (5.1%), followed closely 

by villages (5.0%). In contrast, lower levels of AC use were reported in more 

urbanised settings, with urban areas with populations greater than 10,000 

showing a rate of 4.3%, and town and fringe areas reporting the lowest rate at 

3.7%.  

 

Figure 6. Percentage of English households using air conditioners in summer 

by rurality 
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Socio-economic predictors   

Household income quintile 

AC use varied markedly across household income quintiles. The highest use 

of AC was observed in the highest income quintile (8.2%), substantially 

exceeding all other groups. AC use generally increased across the income 

distribution, from 2.5% in the lowest 20% and 2.2% in quintile 2, to 3.6% in 

quintile 3, and 5.1% in quintile 4. The lowest levels of AC use were therefore 

concentrated in the lower-income quintiles. These results indicate a clear 

income gradient, with AC use rising steadily as household income increases.  

 

Figure 7. Percentage of English households using air conditioners in summer 

by household income band quintile 

 

English indices of deprivation (IoD) decile 

AC use varied across levels of deprivation. The highest use of AC was 
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the 7th (4.6%), 6th (4.3%), and 5th (4.1%) deciles. Lower levels were reported 

in the 2nd (3.8%) and 4th (3.5%) deciles, while the lowest use was found in 

the 3rd decile (2.3%) and the most deprived 10% of areas (3.3%). Overall, 

these results suggest a general trend of higher AC use in less deprived areas, 

although some variation is present across the middle deprivation deciles.  
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Figure 8. Percentage of English households using air conditioners in summer 

by indices of deprivation decile 

Tenure  

AC use differed across housing tenure groups. Owner occupiers reported the 

highest level of AC use at 5.0%, noticeably higher than all other tenure types. 

In comparison, households in rented accommodation had lower levels of use, 

with 3.3% of private renters reporting using AC. Even lower rates were 

observed among those living in social housing, including local authority (3.2%) 

and housing association residents (2.6%). Overall, the pattern indicates that 

households who own their homes are more likely to use AC than those in 

private or socially rented housing.  
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National Statistics Socio-economic Classification (NS-SEC)  

AC use varied according to the socio-economic classification of both the 

household reference person (HRP) and their partner. In the EHS, the HRP is 

defined as the individual in whose name the dwelling is owned or rented, or 

who is otherwise responsible for the accommodation. Where a dwelling is 

jointly owned or rented, the person with the highest income is designated as 

the HRP; if incomes are equal, the older person is selected.  

For HRPs, the highest levels of AC use were observed among those in higher 

managerial and professional occupations (5.9%). Relatively high rates were 

also seen among lower managerial and professional occupations (5.2%) and 

small employers and own account workers (5.1%). In contrast, lower levels 

were reported among households in lower supervisory and technical 

occupations (3.7%) and intermediate occupations (3.0%), while the lowest 

levels were found among semi-routine (2.4%) and routine occupations (2.5%).  

A broadly similar pattern was evident when considering the socio-economic 

classification of the HRP’s partner. Households where the partner was in lower 

managerial and professional occupations showed the highest rate of AC use 

(7.2%), followed by those with partners in higher managerial and professional 

occupations (6.4%) and small employers or own account workers (5.8%). 

Intermediate occupations (5.0%), lower supervisory and technical occupations 

(4.5%), and routine occupations (4.4%) showed moderate levels. The lowest 

level of AC use was observed among households where the partner was in 

semi-routine occupations (2.5%).  

Overall, these findings suggest that AC use tends to increase with higher 

socio-economic classification, particularly where either the HRP or their 

partner is employed in managerial or professional roles.  
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Figure 10. Percentage of English households using air conditioners in 

summer by socio-economic classification of the Household Reference Person 

(HRP) 

 

Figure 11. Percentage of English households using air conditioners in 

summer by socio-economic classification of the Household Reference Person 

(HRP) partner 
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Household composition and behavioural predictors  

Household type  

Among different household types, couples with children reported the highest 

level of AC use (5.7%) followed by other multi-person households (5.6%) and 

couples without children (4.8%). In contrast, substantially lower levels were 

observed among single person households (3.2%) and lone parent 

households with children (2.9%), which had the lowest rate overall.  

Overall, households with multiple adults tended to report greater AC use, 

whereas single adult households, particularly single people and lone parents, 

were less likely to report having AC.  

 

Figure 12. Percentage of English households using air conditioners in 

summer by household type 

Young children and babies  

Households with young children and babies showed noticeably higher levels 

of AC use. Where there was a baby under 1 year, AC use was 5.8%, 

compared with 4.3% in households without a baby. Similarly, households with 

a child under 5 years reported higher use (6.1%) than those without young 

children (4.1%). These patterns suggest that the presence of young children 

and babies is associated with increased likelihood of using AC to keep cool in 

summer.  
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Figure 13. Percentage of English households using air conditioners in 

summer by presence of a baby under 1 year in the household  

 

Figure 14. Percentage of English households using air conditioners in 

summer by presence of a child under 5 years in the household 

Older people 

AC use was lower in households with older people. Where someone over 65 

years was present, AC use was 3.7%, compared with 4.6% in households 

without older people. The pattern was even more pronounced for those 

households with a person over 75 years, with households including someone 

in this age group reporting just 3.0% AC use, compared with 4.6% where no 

one was over 75. This suggests that households with older people are 

generally less likely to use AC.  
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Figure 15. Percentage of English households using air conditioners in 

summer by presence of a person over 65 years in the household 

 

Figure 16. Percentage of English households using air conditioners in 

summer by presence of a person over 75 years in the household 

Long-term illness or disability   

AC use in summer was higher in households with a member with a long-term 

illness or disability. 5.0% of households including someone with a long-term 

illness or disability reported using AC, compared with 3.9% of households 

without.   
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Figure 17. Percentage of Englis households using air conditioners in summer 

by presence of a person with a long-term illness or disability in the household 

Age of the Household Reference Person (HRP) 

AC use varied by the age of the HRP. The highest levels were reported among 

households where the HRP was aged 35 to 44 years (5.6%). Moderate levels 

were seen in the 16 to 24 (3.9%), 25 to 34 (4.1%), 45 to 64 (4.4%), and 65 to 

74 (4.4%) age groups. The lowest AC use was observed in the oldest age 

group (75 or over, 2.7%). This pattern suggests that AC use is more common 

in households with a middle-aged HRP, with lower prevalence among those 

with older HRPs.  

 

Figure 18. Percentage of English households using air conditioners in 

summer by age of the Household Reference Person (HRP) 

5.0

3.9

0

1

2

3

4

5

6

Yes No

P
e

rc
e

n
ta

ge
 o

f 
h

o
u

se
h

o
ld

s 
u

si
n

g 
an

 a
ir

 
co

n
d

it
io

n
e

r 
to

 k
e

e
p

 c
o

o
l d

u
ri

n
g 

su
m

m
e

r 
(%

)

Person with long-term illness or disability

3.9
4.1

5.6

4.4 4.4

2.7

0

1

2

3

4

5

6

16 to 24 25 to 34 35 to 44 45 to 64 65 to 74 75 or over

P
e

rc
e

n
ta

ge
 o

f 
h

o
u

se
h

o
ld

s 
u

si
n

g 
an

 a
ir

 
co

n
d

it
io

n
e

r 
to

 k
e

e
p

 c
o

o
l d

u
ri

n
g 

su
m

m
e

r 
(%

)

Age of Household Reference Person (HRP)



Socio-technical drivers of air conditioning adoption and use  
in UK Homes 

 
 
 

22 

Employment status of the Household Reference Person (HRP) 

AC use differed by the employment status of the HRP. Households where the 

HRP was working reported the highest use of AC at 4.8%, compared with 

4.2% among those who were unemployed. In households where the HRP was 

classified as inactive, meaning they were not working and not actively seeking 

employment, such as retirees or those in full-time education, AC use was 

lowest at 3.5%.  

 

Figure 19. Percentage of English households using air conditioners in 

summer by employment status of the Household Reference Person (HRP) 

Ethnicity  

AC use varied according to the ethnicities of the HRP and their partner. 

Among HRPs, the highest levels of AC use (5.8%) were observed for 

households with an Asian or Asian British HRP, which includes Indian, 

Pakistani, Bangladeshi, Chinese or other Asian backgrounds. Black 

households reported similar use (4.4%) to White households (4.2%). The 

lowest levels of AC use were seen among those HRPs identifying as Other 

ethnicities (3.1%).  

Similarly, AC use was highest in households where the HRP’s partner was 

Asian or Asian British (6.9%), followed by White partners (5.2%) and Black 

partners (4.4%). Lower levels were observed among partners from Other 

ethnicities (3.5%).  
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Figure 20. Percentage of English households using air conditioners in 

summer by ethnicity of the Household Reference Person (HRP) 

 

Figure 21. Percentage of English households using air conditioners in 

summer by ethnicity of the Household Reference Person (HRP) partner 

Person working from home   

Households for whom working from home was more frequent generally 

reported higher AC use. Those with someone working from home four or more 

days a week had the highest use (6.9%), followed by households where 

someone worked from home two to three days a week (6.3%) or once a week 

(5.6%). Much lower levels of AC use were seen in households for whom 

working from home occurred less than once a week (1.3%) or never (3.2%).  
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Figure 22. Percentage of English households using air conditioners in 

summer by whether someone works from home 

Person at home all day / all the time   

Households where someone was at home all day or all the time reported 

higher AC use, at 5.0%, compared with 3.5% in households without someone 

at home, suggesting that the presence of someone at home for extended 

periods is associated with higher rates of AC use.  

 

Figure 23. Percentage of English households using air conditioners during 

summer by daytime occupancy of the home 
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Results: Univariate logistic regression  

Each candidate predictor was first examined in a univariate logistic regression 

model with AC use as the outcome (Table 2).  

Housing predictors  

Housing type  

The model was statistically significant, Wald F(3, 15735) = 8.94, p < .001, 

indicating that collectively the set of housing type categories contributed to 

predicting AC use. Compared with households living in detached homes or 

bungalows, significantly lower odds of using AC were observed for 

households in semi-detached homes, with 39% lower odds (OR = 0.61, 95% 

CI [0.47, 0.78]), terraces including end-of-terrace homes, with 44% lower odds 

(OR = 0.56, 95% CI [0.42, 0.74]), and flats, with 42% lower odds (OR = 0.58, 

95% CI [0.44, 0.77]). Predicted probabilities indicated that approximately 6.2% 

of households in detached homes or bungalows used AC, compared with 

3.9% of households in semi-detached homes, 3.6% in terraces, and 3.7% in 

flats. The gradient was strong and consistent, with predicted probabilities of 

AC use substantially lower in flats, terraced and semi-detached housing 

relative to detached homes. Housing type was kept for inclusion in the 

multivariate analysis.   

Housing age  

The model was statistically significant, Wald F(3, 15404) = 8.07, p < 0.001, 

indicating that collectively the set of housing age groups contributed to 

predicting AC use. Compared with pre-1930s older stock, households living in 

late 20th-century homes did not show a statistically significant difference in 

odds of using AC (OR = 0.84, 95% CI [0.62, 1.15]), nor did households in 

interwar and postwar homes (OR = 0.87, 95% CI [0.64, 1.19]). Households in 

modern 21st-century homes had significantly higher odds of using AC, with 

59% higher odds compared with pre-1930s older stock (OR = 1.59, 95% CI 

[1.14, 2.20]). Predicted probabilities indicated that approximately 4.3% of 

households living in pre-1930s homes used AC, compared with 3.7% in 

interwar and postwar homes, 3.6% in late 20th-century homes, and 6.6% in 

modern 21st-century homes. Overall, AC use was highest in modern homes 

built since 2002. Housing age was kept for inclusion in the multivariate 

analysis.   

 



Socio-technical drivers of air conditioning adoption and use  
in UK Homes 

 
 
 

26 

Access to outdoor space   

Access to outdoor space was not significantly associated with household AC 

use and was therefore excluded from further multivariate analysis. The model 

was not statistically significant, Wald F(1, 15820) = 0.35, p = 0.552, indicating 

that outdoor space did not meaningfully contribute to predicting AC use. 

Households with a garden or outdoor space had 14% higher odds of using AC 

compared with households without (OR = 1.14, 95% CI [0.74, 1.78], p = .228), 

but this difference was not statistically significant. Predicted probabilities 

indicated that approximately 4.3% of households with a garden or outdoor 

space used AC, compared with 3.8% of households without. Access to 

outdoor space was excluded from the multivariate analysis.     

Geographic predictors   

Region   

Region was a strong predictor of AC use. Overall, AC use was highest in 

London and generally lower in northern and western regions. The model was 

statistically significant, Wald F(8, 15813) = 10.38, p < 0.001. Compared with 

London, households in most other regions had significantly lower odds of 

using AC. The largest difference was observed in the North East, with 78% 

lower odds (OR = 0.22, 95% CI [0.11, 0.44]), which was statistically 

significant. Significantly lower odds were also observed in the North West 

(63% lower, OR = 0.37, 95% CI [0.23, 0.59]), Yorkshire and the Humber (75% 

lower, OR = 0.25, 95% CI [0.16, 0.39]), West Midlands (49% lower, OR = 0.51, 

95% CI [0.34, 0.77]) and South West (59% lower, OR = 0.41, 95% CI [0.28, 

0.61]). There were no statistically significant differences between London and 

the East Midlands (17% lower, OR = 0.83, 95% CI [0.53, 1.32]), the East (1% 

lower, OR = 0.99, 95% CI [0.72, 1.36]) or the South East (18% lower, OR = 

0.82, 95% CI [0.61, 1.10]).  

Predicted probabilities indicated that approximately 6.5% of households in 

London used AC, compared with 1.5% in the North East, 2.5% in the North 

West, 1.7% in Yorkshire and the Humber, 5.5% in the East Midlands, 3.5% in 

the West Midlands, 6.5% in the East, 5.4% in the South East, and 2.8% in the 

South West. Region was kept for inclusion in the multivariate analysis.    
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Rurality  

Rurality had no significant associations with AC use in the univariate analysis. 

The model was not statistically significant, Wald F(3, 15818) = 0.91, p = 0.437. 

None of the rurality categories differed significantly from urban areas in the 

odds of using AC. Overall, rurality did not appear to meaningfully influence AC 

use in this sample and was excluded from the multivariate modelling. Rurality 

was excluded from the multivariate analysis.     

Socio-economic predictors   

Household income quintile 

AC use increased markedly with household income. The model was 

statistically significant, Wald F(4, 15817) = 27.38, p < 0.001. Compared with 

households in the lowest 20% income quintile, those in the second quintile 

had slightly lower odds of using AC, but this difference was not statistically 

significant (OR = 0.86, 95% CI [0.59, 1.27]). Households in the middle-income 

quintile had significantly higher odds (OR = 1.43, 95% CI [1.00, 2.04]), the 

fourth quintile also had significantly higher odds (OR = 2.07, 95% CI [1.43, 

2.99]), and households in the highest income quintile had nearly 3.5 times the 

odds of using AC compared with the lowest quintile (OR = 3.44, 95% CI [2.48, 

4.77]). Predicted probabilities showed that only 2.5% of households in the 

lowest 20% income quintile used AC which increased to 8.2% in the highest 

income quintile.  

Household income showed a strong positive gradient, with the highest quintile 

having substantially higher odds of AC use. Household income quintile was 

kept for inclusion in the multivariate analysis.  

English indices of deprivation (IoD) decile 

Area deprivation was found to predict use of AC. The model was statistically 

significant, Wald F(9, 15812) = 2.83, p < 0.05.  Compared with households 

living in the most deprived 10% of areas, those living in less deprived areas 

generally had higher odds of using AC, with the exception of the 3rd decile 

where lower odds were observed (OR = 0.69, 95% CI [0.38, 1.86]), although 

this result was not statistically significant. However, there were no statistically 

significant differences for the 2nd decile (OR = 1.13, 95% CI [0.66, 1.23]), 4th 

decile (OR = 1.05, 95% CI [0.60, 1.78]), 5th decile (OR = 1.24, 95% CI [0.75, 

2.07]), 6th decile (OR = 1.31, 95% CI [0.78, 2.20]), 7th decile (OR = 1.41, 95% 

CI [0.85, 2.34]) or 9th decile (OR = 1.55, 95% CI [0.94, 2.55]).   
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Households in the 8th decile had 90% higher odds of using AC (OR = 1.90, 

95% CI [1.12, 3.22]) and those in the least deprived 10% of areas had 77% 

higher odds of using AC compared with those in the most deprived areas (OR 

= 1.77, 95% CI [1.08, 2.89]). These results were statistically significant.    

Predicted probabilities indicated that approximately 3.3% of households in the 

most deprived 10% of areas used AC, compared with 3.8% in the 2nd decile, 

2.3% in the 3rd decile, 3.5% in the 4th decile, 4.1% in the 5th decile, 4.3% in 

the 6th decile, 4.6% in the 7th decile, 6.2% in the 8th decile, 5.1% in the 9th 

decile, and 5.7% in the least deprived 10% of areas.  

IoD demonstrated a strong positive gradient showing that as area deprivation 

generally decreased, AC use increased and was retained for the multivariate 

analysis. IoD decile was kept for inclusion in the multivariate analysis.  

Tenure  

The univariate model was statistically significant, Wald F(3, 15818) = 8.03, p < 

0.001. Compared with owner-occupiers, private renters had 36% lower odds 

of using AC (OR = 0.64, 95% CI [0.45, 0.92]), local authority tenants had 37% 

lower odds (OR = 0.63, 95% CI [0.43, 0.93]), and housing association tenants 

had 50% lower odds (OR = 0.50, 95% CI [0.36, 0.69]). Predicted probabilities 

indicated that approximately 5.0% of owner-occupiers use AC, compared with 

3.3% of private renters, 3.2% of local authority tenants, and 2.6% of housing 

association tenants. Tenure was kept for inclusion in the multivariate analysis.    

National Statistics Socio-economic Classification (NS-SEC)  

For the HRP, the univariate model was statistically significant, Wald F(6, 

14335) = 7.23, p < 0.001, indicating that the set of NS-SEC categories 

collectively contributed to predicting AC use. Compared with higher 

managerial and professional occupations, households with HRPs in all other 

categories had lower odds of using AC with statistically significant results 

identified for intermediate occupations (OR = 0.49, 95% CI [0.35, 0.70]), lower 

supervisory and technical occupations (OR = 0.60, 95% CI [0.39, 0.93]), semi-

routine occupations (OR = 0.39, 95% CI [0.26, 0.57]) and routine occupations 

(OR = 0.41, 95% CI [0.26, 0.65]). Non-significant results were observed for 

HRPs working in lower managerial and professional occupations (OR = 0.87, 

95% CI [0.67, 1.15]) or as small employers and own account workers (OR = 

0.85, 95% CI [0.57, 1.24]).   



Socio-technical drivers of air conditioning adoption and use  
in UK Homes 

 
 
 

29 

Predicted probabilities indicated that AC use was highest in higher managerial 

and professional households (5.9%) and lowest in semi-routine occupations 

(2.4%), with intermediate values for the other socio-economic categories.  

For the HRP’s partner, the univariate model was also statistically significant, 

Wald F(6, 7385) = 4.61, p < 0.001. Compared with higher managerial and 

professional occupations, lower odds of using AC were observed for partners 

in intermediate occupations (OR = 0.77, 95% CI [0.51, 1.17]), small employers 

and own account workers (OR = 0.91, 95% CI [0.57, 1.43]), lower supervisory 

and technical occupations (OR = 0.68, 95% CI [0.37, 1.26]), semi-routine 

occupations (OR = 0.37, 95% CI [0.23, 0.60]) and routine occupations (OR = 

0.67, 95% CI [0.40, 1.10]), however the only the result for semi-routine 

occupations was statistically significant.    

Households with partners of the HRP working in lower managerial and 

professional occupations had higher odds of using air conditioning (OR = 

1.13, 95% CI [0.79, 1.62]) but this was not statistically significant.   

Predicted probabilities indicated that AC use was highest in households where 

the partner was in lower managerial and professional occupations (7.2%) and 

lowest in households where the partner was in semi-routine occupations 

(2.5%).   

NS-SEC of the HRP and HRP partner was retained for the multivariate 

analysis. 

Household composition and behavioural predictors  

Household type  

Whilst the overall univariate model was statistically significant, Wald F(4, 

15817) = 6.28, p < 0.001, indicating that household composition collectively 

contributed to predicting AC use, only lone parent and single person 

households were identified as significantly less likely to use AC. All other 

categories were not significant.  

Compared with couples with no children, significantly lower odds of using AC 

were observed for lone parent households, with 41% lower odds (OR = 0.59, 

95% CI [0.40, 0.88]) and single person households, with 44% lower odds (OR 

= 0.66, 95% CI [0.50, 0.87]). There were no statistically significant differences 

for couples with children (21% higher odds, OR = 1.21, 95% CI [0.95, 1.53]) or 
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other multi-person households (19% higher odds, OR = 1.19, 95% CI [0.67, 

2.11], p = .832).   

Predicted probabilities indicated that approximately 4.8% of couples with no 

children used AC, compared with 5.7% of couples with children, 2.9% of lone 

parent households, 5.6% of other multi-person households and 3.2% of single 

person households. Household type was kept for inclusion in the multivariate 

analysis.    

Young children and babies  

The presence of a child under five years old in a household showed a 

statistically significant association with AC use. The univariate model was 

statistically significant, Wald F(1, 15820) = 7.86, p < 0.001. Households with a 

child under 5 had 50% higher odds of using AC compared with households 

without a child under 5 (OR = 1.50, 95% CI [1.13, 2.00]). Predicted 

probabilities indicated that approximately 6.1% of households with a child 

under 5 used AC, compared with 4.1% of households without.  

Similarly, the presence of a baby under one year also showed increased odds 

of using AC. However, the univariate model was not statistically significant, 

Wald F(1, 15820) = 1.36, p = 0.224. Households with a baby less than 1 year 

old had 37% higher odds of using AC compared with households without a 

baby (OR = 1.37, 95% CI [0.81, 2.33]). Predicted probabilities indicated that 

approximately 5.8% of households with a baby under 1 year used AC, 

compared with 4.3% of households without.  

As presence of a child under 5 years was statistically significant, it was 

retained for the multivariate analysis.   

Older people   

In the univariate analysis, households with members aged over 65 or over 75 

had lower odds of AC use. The model was marginally not statistically 

significant for households with a member aged 65 or over, Wald F(1, 15820) = 

3.51, p = 0.061. Households with a person aged 65 or over had 20% lower 

odds of using AC compared with households without (OR = 0.80, 95% CI 

[0.64, 1.01]). Predicted probabilities indicated that approximately 3.7% of 

households with a person over 65 used AC, compared with 4.6% of 

households without.  
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The model for households with a member aged over 75 was statistically 

significant, Wald F(1, 15820) = 9.30, p < 0.001. Households with a member 

over 75 had 36% lower odds of using AC compared with households without 

(OR = 0.64, 95% CI [0.48, 0.85]). Predicted probabilities showed that 

approximately 3.0% of households with a member over 75 used AC, 

compared with 4.6% of households without.  

As these two variables overlap, only the variable indicating whether a 

household had members aged over 75 was used in the multivariate analysis 

to avoid issues of redundancy and multicollinearity.   

Long-term illness or disability   

Households with a member with a long-term illness or disability showed a 

statistically significant association with AC use in the univariate analysis, Wald 

F(1, 15769) = 6.23, p < 0.05. Households with a member who had a long-term 

illness or disability had 30% higher odds of using AC compared with 

households without (OR = 1.30, 95% CI [1.06, 1.60]). Predicted probabilities 

implied that approximately 5.0% of households with a long-term illness or 

disability used AC, compared with 3.9% of households without.   

The variable households with a member with a long-term illness or disability 

was included in the multivariate modelling. 

Age of the HRP   

Whilst the overall model was statistically significant, Wald F(5, 15816) = 3.69, 

p < 0.05, no statistically significant differences were observed for the 

individual HRP age groups: 25–34 years (OR = 1.05, 95% CI [0.50, 2.24]), 

35–44 years (OR = 1.48, 95% CI [0.71, 3.06]), 45–64 years (OR = 1.13, 95% 

CI [0.55, 2.33]), 65–74 years (OR = 1.14, 95% CI [0.53, 2.43]) or 75 years and 

over (OR = 0.69, 95% CI [0.32, 1.47]).  

Predicted probabilities indicated that 3.9% of households with HRPs aged 16–

24 used AC, increasing to 4.1% for 25–34-year-olds, 5.6% for 35–44-year-

olds, then decreasing to 4.4% for 45–64-year-olds and 65–74-year-olds, and 

2.7% for those 75 and over.   

As the univariate analysis indicated none of the HRP age groups were 

significantly associated with AC use, the variable was excluded from further 

multivariate analysis.  
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Employment status of the HRP    

Although the overall univariate model for HRP employment status was 

statistically significant, Wald F(2, 15816) = 5.13, p < 0.05, the effect was 

driven primarily by the inactive category. Specifically, households with inactive 

HRPs had significantly lower odds of using AC (OR = 0.71, 95% CI [0.57, 

0.88]) compared with households with employed HRPs. In contrast, 

households with unemployed HRPs also showed lower odds (OR = 0.88, 95% 

CI [0.48, 1.62]) but this difference was not statistically significant. The 

predicted probabilities showed that 4.8% of households with employed HRPs 

used AC, compared with 4.2% for unemployed and 3.5% for inactive HRPs. 

HRP employment status was included in the multivariate model.  

Ethnicity  

The overall model for HRP ethnicity was not statistically significant, Wald F(3, 

15818) = 1.51, p = 0.21. Compared with White respondents, Asian 

respondents had 42% higher odds of using AC (OR = 1.42, 95% CI [0.98, 

2.05) and black respondents 4% higher  (OR = 1.04, 95% CI [0.68, 1.60) but 

these results were not significant. Other ethnic groups had lower odds of using 

AC (OR = 0.74, 95% CI [0.38, 1.42] but again this result was not significant. 

Predicted probabilities indicated that approximately 4.2% of White 

respondents use air conditioning, compared with 5.8% of Asian respondents, 

4.4% of Black respondents and 3.1% of respondents in other ethnic groups. 

The variable HRP ethnicity was not included in the multivariate logistic 

regression analysis.   

Similarly, the ethnicity of the HRP’s partner was not statistically significant, 

Wald F(3, 8197) = 1.15, p = 0.33., indicating that partner ethnicity did not 

significantly improve prediction of AC use. The variable was therefore 

excluded from further multivariate analysis. Compared with the reference 

category (White), there were no statistically significant differences in the odds 

of AC use for Asian (OR = 1.34, 95% CI [0.89, 2.02]), Black (OR = 0.84, 95% 

CI [0.46, 1.52]) or Other ethnic groups (OR = 0.67, 95% CI [0.30, 1.49]).  

Predicted probabilities indicated that AC use was 5.2% among households 

with White partners, 6.9% for Asian partners, 4.4% for Black partners and 

3.5% for Other ethnic groups.  
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Person working from home   

The univariate model was statistically significant, Wald F(4, 15808) = 13.97, p 

< 0.001, indicating that the categories of working from home collectively 

contributed to predicting AC use. Compared with households in which no one 

works from home, significantly higher odds of using AC were observed for 

households where someone works from home four or more days a week, with 

124% higher odds (OR = 2.24, 95% CI [1.75, 2.87]), two or three days a week, 

with 104% higher odds (OR = 2.04, 95% CI [1.54, 2.69]) and once a week, 

with 80% higher odds (OR = 1.80, 95% CI [1.08, 2.98]). The category “less 

than once a week” was not statistically significant (OR = 0.41, 95% CI [0.10, 

1.66]).   

Predicted probabilities indicated that approximately 3.2% of households in 

which no one works from home used AC, compared with 6.9% of those 

working from home four or more days a week, 6.3% of those working two or 

three days a week, 5.6% of those working once a week, and 1.3% of those 

working less than once a week. Overall, AC use was higher among 

households that worked from home regularly, particularly those doing so 

multiple days per week.  

Working from home showed one of the strongest behavioural gradients in 

relation to AC use in the univariate analysis. As there was no statistically 

significant difference between the categories never and less than once a 

week, the categories were collapsed into a binary variable (two or more days 

per week and less than two days per week/never) for the multivariate analysis. 

This approach simplified interpretation and improved statistical stability. 

Person at home all day / all the time   

Having a person at home all day or all the time was a statistically significant 

predictor of AC use, Wald F(1, 15816) = 12.05, p < 0.001. Compared with 

households in which no one was home all day or all the time, significantly 

higher odds of using AC were observed for households with someone home 

all day or all the time, with 47% higher odds (OR = 1.47, 95% CI [1.18, 1.82]). 

Predicted probabilities indicated that approximately 3.5% of households 

without someone home all day or all the time used AC, compared with 5.0% of 

households with someone home all day or all the time.   

Although the variable had statistical significance, there was considerable 

overlap with other variables, particularly working from home, presence of older 
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people and people with long-term illnesses or disabilities. Therefore, to avoid 

redundancy and maintain parsimony, the person at home all day variable was 

excluded from further multivariate analysis.   

Table 2. Univariate logistic regression results 

Predictors  Category  OR 

(Exp (B)) 

95% CI Predicted 

Probability 

Housing predictors 

Housing type  

  

  

  

Detached/bungalow (ref)  1.00 – 0.062 

Semi-detached  0.61 0.47–0.78 0.039 

Terrace  0.56 0.42–0.74 0.036 

Flat  0.58 0.44–0.77 0.037 

Housing age  

  

  

  

Pre-1930s Older Stock (ref)  1.00 – 0.043 

Interwar and Postwar  0.87 0.64–1.19 0.037 

Late 20th-Century  0.84 0.62–1.15 0.036 

Modern 21st-Century  1.59 1.14–2.20 0.066 

Outdoor 

Space  

No outdoor space (ref)  1.00 – 0.038 

Outdoor space  1.14 0.74 –1.78 0.043 

Geographic predictors 

Region  

  

  

  

  

  

  

  

  

London (ref)  1.00 – 0.065 

North East  0.22 0.11–0.44 0.015 

North West  0.37 0.23–0.59 0.025 

Yorkshire & Humber  0.25 0.16–0.39 0.017 

East Midlands  0.83 0.53–1.32 0.055 

West Midlands  0.51 0.34–0.77 0.035 

East  0.99 0.72–1.36 0.065 

South East  0.82 0.61–1.10 0.054 

South West  0.41 0.28–0.61 0.028 

Rurality  

  

  

  

Urban >10k (ref)  1.00 – 0.043 

Town & fringe  0.85 0.61–1.17 0.037 

Village  1.18 0.83–1.69 0.050 

Hamlets and isolated 

dwellings  

1.19 0.74–1.93 0.051 
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Socio-economic predictors 

Household 

income   

  

  

  

Lowest 20% (ref)  1.00 – 0.025 

Quintile 2  0.86 0.59–1.27 0.022 

Quintile 3  1.43 1.00–2.04 0.036 

Quintile 4  2.07 1.43–2.99 0.051 

Highest 20%  3.44 2.48–4.77 0.082 

IoD decile  

  

  

  

  

  

  

  

  

  

Most deprived 10% (ref)  1.00 – 0.033 

2nd  1.13 0.66–1.23 0.038 

3rd  0.69 0.38-1.86 0.023 

4th  1.05 0.60–1.78 0.035 

5th  1.24 0.75–2.07 0.041 

6th  1.31 0.78–2.20 0.043 

7th  1.41 0.85–2.34 0.046 

8th  1.90 1.12–3.22 0.062 

9th  1.55 0.94–2.55 0.051 

Least deprived 10%  1.77 1.08–2.89 0.057 

Tenure  

  

  

  

Owner-occupier (ref)  1.00 – 0.050 

Private renter  0.64 0.45–0.92 0.033 

Local authority  0.63 0.43–0.93 0.032 

Housing association  0.50 0.36–0.69 0.026 

NS-SEC of 

HRP  

  

  

  

  

  

  

Higher managerial and 

professional (ref)  

1.00 – 0.059 

Lower managerial and 

professional  

0.87 0.67–1.15 0.052 

Intermediate  0.49 0.35–0.70 0.030 

Small employers and own 

account workers  

0.85 0.57–1.24 0.051 

Lower supervisory and 

technical  

0.60 0.39–0.93 0.037 

Semi-routine  0.39 0.26–0.57 0.024 

Routine  0.41 0.26–0.65 0.025 

NS-SEC of 

HRP partner  

  

Higher managerial and 

professional (ref)  

1.00 – 0.064 

Lower managerial and 

professional   

1.13 0.79–1.62 0.072 
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Intermediate  0.77 0.51–1.17 0.050 

Small employers and own 

account workers  

0.91 0.57–1.43 0.058 

Lower supervisory and 

technical   

0.68 0.37–1.26 0.045 

Semi-routine  0.37 0.23–0.60 0.025 

Routine  0.67 0.40–1.10 0.044 

Household composition and behavioural predictors 

Household 

type   

  

  

  

Couple with no children (ref)  1.00 – 0.048 

Couple with children  1.21 0.95–1.53 0.057 

Lone parent with children  0.59 0.40–0.88 0.029 

Other multi-person  1.19 0.67–2.11 0.056 

Single person  0.66 0.50–0.87 0.032 

Baby <1 year   

  

No (ref)  1.00 – 0.043 

Yes  1.37 0.81–2.33 0.058 

Child under 5 

years   

No child under 5 (ref)  1.00 – 0.041 

Child under 5  1.50 1.13–2.00 0.061 

Person over 

65 years   

No person over 65 (ref)  1.00 – 0.046 

Person over 65  0.80 0.64–1.01 0.037 

Person over 

75 years   

No person over 75 (ref)  1.00 – 0.046 

Person over 75  0.64 0.48–0.85 0.030 

Person with 

Long-term 

illness/ 

disability  

No (ref)  1.00 – 0.039 

Yes  1.30 1.06–1.60 0.050 

Age of HRP  

  

  

  

  

  

16–24 (ref)  1.00 – 0.039 

25–34  1.05 0.50–2.24 0.041 

35–44  1.48 0.71–3.06 0.056 

45–64  1.13 0.55–2.33 0.044 

65–74  1.14 0.53–2.43 0.044 

75+  0.69 0.32–1.47 0.027 

Employment  

status of HRP   

  

Working (ref)  1.00 – 0.048 

Unemployed  0.88 0.48–1.62 0.042 

Inactive  0.71 0.57–0.88 0.035 
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Ethnicity of 

HRP   

  

  

White (ref)  1.00 – 0.042 

Asian  1.42 0.98–2.05 0.058 

Black  1.04 0.68–1.60 0.044 

Other  0.74 0.38–1.42 0.031 

Ethnicity of 

HRP Partner  

  

  

White (ref)  1.00 – 0.052 

Asian  1.34 0.89–2.02 0.069 

Black  0.84 0.46–1.52 0.044 

Other  0.67 0.30–1.49 0.035 

Person 

working from 

home   

  

  

Never (ref)  1.00 – 0.032 

Four or more days a week  2.24 1.75–2.87 0.069 

Two or three days a week  2.04 1.54–2.69 0.063 

Once a week  1.80 1.08–2.98 0.056 

Less than once a week  0.41 0.10–1.66 0.013 

Person at 

home all day/ 

all the time   

No (ref)  1.00 – 0.035 

Yes  1.47 1.18–1.82 0.050 

 

 

Results: Multivariate logistic regression  

The univariate screening identified fourteen potential predictors of air 

conditioning use to be taken forward into the multivariate logistic regression:   

1. Housing type   

2. Housing age  

3. Region   

4. Household income quintile  

5. English indices of deprivation (IoD) decile  

6. Tenure  

7. National Statistics Socio-economic Classification (NS-SEC) of  

Household Reference Person (HRP) 

8. National Statistics Socio-economic Classification (NS-SEC) of 

Household Reference Person (HRP) partner   

9. Household type  
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10. Child under 5 years  

11. Person over 75 years  

12. Person with long-term illness/disability  

13. Employment status of Household Reference Person (HRP)  

14. Person working from home  

Three multivariate complex samples logistic regression models were 

estimated. The sequential removal process retained only those predictors that 

demonstrated a statistically significant independent association with AC use 

after adjustment for other covariates, resulting in a final parsimonious model.   

Model 1  

Model 1 included all fourteen predictors identified as statistically significant in 

the univariate modelling. Significant predictors in the model were housing age 

(p = .003), region (p < .001), person over 75 years (p = .030) and person with 

long-term illness/disability (p < .001) (Table 3). Housing type (p = .052), 

household income (p = .059), child under 5 years (p = .062) and working from 

home (p = .058) were only marginally non-significant and were therefore 

retained for Model 2. The remaining variables were clearly non-significant and 

removed for Model 2.   

Model 2  

Model 2 included the four significant and four marginally non-significant 

predictors from Model 1 (Table 3). After removing the clearly non-significant 

variables in Model 1, several effects strengthened: housing type and 

household income became highly significant (both p < .001); housing age (p = 

.002), region (p < .001) and person with long-term illness/disability (p < .001) 

remained highly significant. Person working from home became significant (p 

= .015). Child under 5 remained marginally non-significant (p = .057). Person 

over 75 years was no longer significant (p = .124).   

Housing type, household income and working from home became more 

strongly associated with AC use in Model 2, likely because removing 

overlapping or weakly related variables reduced shared variance, clarifying 

their independent effects. In contrast, the effect of the presence of a person 

over 75 years in a household weakened, suggesting its initial significance in 

Model 1 reflected partial confounding with the removed variables. As a result, 

person over 75 years was omitted from the final model.  
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Table 3. Multivariate Wald F tests for predictors of using AC 

Predictors  Model 1   Model 2  Final Model  

  Wald F 

(df1, df2)  

p  Wald F 

(df1, df2)  

p  Wald F 

(df1, df2)  

p  

Housing type  2.574  

(3, 7007)  

.052  5.556  

(3, 15264)  

<.001  5.125  

(3, 15264)  

.002  

Housing age  4.714  

(3, 7007)  

.003  4.841  

(3, 15264)  

.002  5.092  

(3, 15264)  

.002  

Region  5.997  

(8, 7002)  

<.001  10.128 

(8, 15259)  

<.001  10.005  

(8, 15259)  

<.001  

Household income  2.269  

(4, 7006)  

.059  7.404  

(4, 15263)  

<.001  7.926  

(4, 15263)  

<.001  

IoD decile  1.109  

(9, 7001)  

.352  -  -  -  -  

Tenure  2.823  

(3, 7007)  

.077  -  -  -  -  

NS-SEC of HRP  0.905  

(6, 7004)  

.490  -  -  -  -  

NS-SEC of HRP 

partner  

1.834  

(6, 7004)  

.088  -  -  -  -  

Household type  1.982  

(2, 7008)  

.138  -  -  -  -  

Child under 5 years  3.495  

(1, 7009)  

.062  3.637  

(1, 15266)  

.057  4.269  

(1, 15266)  

.039  

Person over 75 

years  

4.736   

(1, 7009)  

.030  2.366  

(1, 15266)  

.124  -  -  

Person with Long-

term illness/ 

disability  

22.752  

(1, 7009)  

<.001  30.329  

(1, 15266)  

<.001  29.715  

(1, 15266)  

<.001  

Employment status 

of HRP  

0.779  

(2, 7008)  

.459  -  -  -  -  

Person working 

from home  

3.604  

(1, 7009)  

.058  5.972  

(1, 15266)  

.015  7.544  

(1, 15266)  

.006  
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Final model  

The final parsimonious multivariate model indicated that housing type and 

age, geographic region, household income, presence of young children, 

members with long-term illnesses or disabilities and working from home 

independently predicted whether a household would use AC (Table 3). All 

predictors retained in the final model were statistically significant: housing type 

(p= .001), housing age (p = .001), region (p < .001), household income (p < 

.001), child under 5 (p = .039), person with long-term illness or disability (p < 

.001) and working from home (p = .006).   

Table 4 shows the log-odds and odds ratios for the final multivariate logistic 

regression model using these seven predictor variables. The model estimates 

the likelihood that a household will use AC at home. The reference categories 

for each predictor represent the baseline against which other categories are 

compared.   

Intercept   

The intercept (B = -3.023, p < .001) represents the log-odds of using AC for 

households in all reference categories: detached/bungalow housing, pre-

1930s homes, located in London, in the lowest income quintile, with no child 

under 5, no person with a long-term illness or disability, and no one working 

from home at least two days per week. The corresponding odds ratio (OR = 

0.05, 95% CI: 0.03–0.08) indicates a very low baseline probability of AC use 

for this reference group.  

Housing Type  

Compared to detached homes and bungalows, all other housing types are 

associated with significantly lower odds of AC use. Households living in semi-

detached homes have 28% lower odds of using AC (OR = 0.72, 95% CI: 

0.54–0.95, p = .021). Those in terraced houses have 36% lower odds (OR = 

0.64, 95% CI: 0.47–0.89, p = .008), and those in flats have 49% lower odds 

(OR = 0.51, 95% CI: 0.36–0.73, p < .001).  

Housing Age  

Relative to pre-1930s housing, interwar and postwar homes (OR = 1.00, p = 

.983) and late 20th-century homes (OR = 0.96, p = .770) do not differ 

significantly in their likelihood of AC use. However, modern 21st-century 

homes show significantly higher odds of AC use (OR = 1.63, 95% CI: 1.15–
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2.31, p = .006), indicating a 63% increase in the odds compared to the oldest 

housing stock.  

Region  

With London as the reference category, households in most other regions 

have significantly lower odds of using AC. Compared to London, households 

in the North East have 82% lower odds of AC use (OR = 0.18, 95% CI: 0.08–

0.38, p < .001), while those in Yorkshire & Humber have 80% lower odds (OR 

= 0.20, 95% CI: 0.12–0.32, p < .001). Similarly, the North West shows 69% 

lower odds (OR = 0.31, 95% CI: 0.19–0.51, p < .001), and the South West 

shows 68% lower odds (OR = 0.32, 95% CI: 0.21–0.49, p < .001). Households 

in the West Midlands also have significantly reduced odds (OR = 0.48, 95% 

CI: 0.31–0.74, p < .001), as do those in the South East (OR = 0.59, 95% CI: 

0.43–0.82, p = .001). Although the East Midlands (OR = 0.63, 95% CI: 0.37–

1.05, p = .078) and the East (OR = 0.72, 95% CI: 0.51–1.02, p = .064) also 

show lower estimated odds relative to London, these results are not 

statistically significant.  

Household income   

Household income shows a clear positive gradient in AC use. Compared to 

households in the lowest income quintile, those in the second quintile (OR = 

0.88, 95% CI: 0.59–1.32, p = .535) and third quintile (OR = 1.30, 95% CI: 

0.89–1.91, p = .175) do not differ significantly. However, households in the 

fourth quintile have significantly higher odds of AC use (OR = 1.74, 95% CI: 

1.15–2.63, p = .009), and those in the highest income quintile have more than 

double the odds (OR = 2.31, 95% CI: 1.52–3.53, p < .001). This indicates that 

higher income is strongly associated with increased likelihood of AC use.  

Child under 5 years   

Households with a child under 5 years old have significantly higher odds of 

using AC compared to those without young children (OR = 1.37, 95% CI: 

1.02–1.85, p = .039), representing a 37% increase in the odds of AC use.  

Person with long-term illness or disability   

Households with a person who has a long-term illness or disability have 

significantly higher odds of using AC compared to those without (OR = 1.85, 

95% CI: 1.48–2.31, p < .001). This corresponds to an 85% increase in the 

odds of AC use.  
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Person working from home  

Compared to households where no one works from home at least two days 

per week, households with someone working from home at least two days per 

week have significantly higher odds of AC use (OR = 1.42, 95% CI: 1.11–1.82, 

p = .006), representing a 42% increase in the odds. 
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Table 4. Final multivariate logistic regression model for estimating the probability of AC use 

Predictors  Category  β 

(log-odds) 

SE Wald t df p OR 

(Exp (B)) 

95% CI 

Intercept (β0)  -  -3.023 0.269 -11.257 15266 <.001 0.05 0.03–0.08 

Housing type (X1)  

  

  

  

Detached/bungalow (ref)  0.000 - - - - 1.00 - 

Semi-detached  -0.330 0.143 -2.307 15266 .021 0.72 0.54–0.95 

Terrace  -0.441 0.165 -2.668 15266 .008 0.64 0.47–0.89 

Flat  -0.672 0.180 -3.739 15266 <.001 0.51 0.36–0.73 

Housing age (X2)  

  

  

  

Pre-1930s Older Stock (ref)  0.000 - - - - 1.00 - 

Interwar and Postwar Homes  -0.003 0.161 -0.021 15266 .983 1.00 0.73–1.37 

Late 20th-Century Homes  -0.046 0.159 -0.292 15266 .770 0.96 0.70–1.30 

Modern 21st-Century Homes  0.487 0.178 2.734 15266 .006 1.63 1.15–2.31 

Region (X3)  

  

  

  

  

  

  

  

  

London (ref)  0.000 - - - - 1.00 - 

North East  -1.737 0.391 -4.440 15266 <.001 0.18 0.08–0.38 

North West  -1.160 0.246 -4.720 15266 <.001 0.31 0.19–0.51 

Yorkshire & Humber  -1.629 0.241 -6.758 15266 <.001 0.20 0.12–0.32 

East Midlands  -0.468 0.265 -1.765 15266 .078 0.63 0.37–1.05 

West Midlands  -0.735 0.221 -3.322 15266 <.001 0.48 0.31–0.74 

East  -0.325 0.175 -1.854 15266 .064 0.72 0.51–1.02 

South East  -0.522 0.162 -3.218 15266 .001 0.59 0.43–0.82 

South West  -1.130 0.215 -5.246 15266 <.001 0.32 0.21–0.49 
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Household income (X4)  

  

  

  

  

Lowest 20% (ref)  0.000 - - - - 1.00 - 

Quintile 2  -0.127 0.205 -0.621 15266 0.535 0.88 0.59–1.32 

Quintile 3  0.265 0.195 1.356 15266 0.175 1.30 0.89–1.91 

Quintile 4  0.551 0.211 2.611 15266 0.009 1.74 1.15–2.63 

Highest 20%  0.838 0.215 3.891 15266 <.001 2.31 1.52–3.53 

Child under 5 years (X5)  

  

No child under 5 (ref)  0.000 - - - - 1.00 - 

Child under 5  0.315 0.153 2.066 15266 .039 1.37 1.02–1.85 

Person with Long-term 

illness/disability (X6)  

No (ref)  0.000 - - - - 1.00 - 

Yes  0.615 0.113 5.451 15266 <.001 1.85 1.48–2.31 

Person working from 

home (X7)  

Less than 2 days per week/never (ref)  0.000 - - - - 1.00 - 

At least 2 days per week  0.348 0.127 2.747 15266 .006 1.42 1.11–1.82 
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Final model specification  

𝑙𝑜𝑔 (
𝑝

1−𝑝
) = 𝛽0 + 𝛽1𝑋1 + 𝛽2𝑋2 + 𝛽3𝑋3 + 𝛽4𝑋4 + 𝛽5𝑋5 + 𝛽6𝑋6 + 𝛽7𝑋7  

Equation 3.  

where:  

β0 (intercept): The value of the log odds when all X variables are zero  

β1-7 (Coefficients/Betas): The regression coefficients that represent the change 

in the log odds for a one-unit increase in the corresponding predictor variable 

(X), while holding other variables constant  

X1-7 (Predictors): The independent variables  

Example: A household living in a modern 21st-century semi-detached house 

located in the North West, in the highest income quintile, with a child under 5, 

with a person who has a long-term illness or disability, and with someone 

working from home at least 2 days per week.  

Intercept: -3.023  

Semi-detached: -0.330  

Modern 21st-century home: 0.487  

North West: -1.160  

Highest income quintile: 0.838  

Child under 5: 0.315  

Long-term illness/disability: 0.615  

Working from home ≥2 days: 0.348  

 

 𝜂 = −3.023 − 0.330 + 0.487 − 1.160 + 0.838 + 0.315 + 0.615 + 0.348  

𝜂 = −1.910  

𝑝 =  
𝑒−1.910

1+𝑒−1.910  

𝑝 =  
0.148

1 + 0.148
= 0.129 

 

The predicted probability of air conditioning use for the household is 12.9%.  
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Part 2: Qualitative interviews with UK 
households with air conditioning 

Introduction 

The qualitative study was designed to explore UK households’ decision-

making around their adoption and use of AC. Semi-structured interviews were 

selected as this method enables a detailed understanding of participants’ 

opinions, behaviours and emotions (Johnston and Longhurst, 2025). 

Methods: Semi-structured interviews 

Semi-structured interviews were chosen because they allowed a set of core 

questions to be developed, enabling comparison across respondents, while 

also giving the interviewer flexibility to use probes to follow up on interesting or 

unexpected responses (McIntosh and Morse, 2015). This approach facilitated 

an in-depth exploration of the complexities surrounding household decision-

making dynamics in a flexible and responsive manner, creating space for 

participants to speak freely in a way that felt comfortable and less hierarchical 

than more structured interview formats. 

To commence the data collection, the project team developed a set of 

questions to understand participants’ choice to install and use AC at home. 

The study focused on two main dimensions: (1) reasons for installing AC and 

(2) how AC is currently being used. 

Ethical approval 

Ethical approval was obtained from the University of Reading School of the 

Built Environment Ethics Committee prior to commencing data collection. A 

participant information sheet, consent form, data management plan, interview 

protocol, recruitment material and supporting documentation were developed 

and submitted on 1 December 2025. Ethical approval was granted on 11 

December 2025 (REC2025.12.01). 

Recruitment and sampling 

Participants were recruited via multiple online channels, including the 

University of Reading Viva Engage noticeboard, LinkedIn, and email mailing 

lists, alongside snowballing and convenience sampling to reach known 

households with air conditioning (AC). Interested individuals accessed a QR 
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code on the recruitment poster, which directed them to a Google Form 

containing a short eligibility questionnaire. Participants were required to 

specify the type of AC in their homes before submitting their contact details 

and interview availability. This screening process ensured that only individuals 

with AC were included in the study. 

 

Following eligibility screening, participants were contacted to arrange 

interviews and were provided with the participant information sheet and 

consent forms in advance. The study recruited 20 UK households with AC. A 

target of 20 interviews was set given the limited existing research on AC 

adoption in UK homes, with this sample size considered sufficient to generate 

meaningful exploratory insight (Czernek-Marszałek and McCabe, 2024). 

 

Data collection 

Most interviews were conducted via Microsoft Teams, with one interview 

completed by telephone and recorded using a separate device. Interviews 

ranged from 27 to 70 minutes, with a mean duration of 47 minutes. Microsoft 

Teams interviews were automatically recorded and transcribed, while the 

telephone interview was imported from the audio recording device to Microsoft 

Word and an auto transcript generated. All transcripts were subsequently 

checked and edited verbatim by a member of the research team to ensure 

accuracy. 

Data analysis 

Transcripts were anonymised and analysed using NVivo 12 software. 

Inductive thematic analysis was conducted following established guidance 

(Naeem and Ozeum, 2021, Naeem et al., 2023). Initial coding involved 

identifying keywords and generating descriptive codes, which were then 

grouped into broader themes. Triangulation was undertaken by the research 

team to ensure consistency between codes, keywords, and extracted 

meaning. Themes were then refined and agreed through team discussion. 

Once confirmed, analysis proceeded through the final stages of thematic 

interpretation (Braun and Clarke, 2006), leading to the identification of 

overarching findings. 
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Results: Drivers of AC adoption 

The final thematic structure identified three overarching drivers of AC 

adoption: social, technical, and contextual. Social drivers included individual 

or household needs for AC, such as avoiding sleep disruption, the presence of 

vulnerable occupants (e.g. babies or elderly individuals), and health-related 

conditions affecting thermal comfort (e.g. menopause). Technical drivers 

related to the physical characteristics of dwellings that increase overheating 

risk, such as south-facing orientation, high glazing ratios, and limited 

ventilation. Contextual drivers included increasing heatwave frequency, 

climate change related temperature rises, shifts towards home electrification, 

and changing attitudes towards fossil-fuel-based heating and cooling systems. 

Social drivers   

Facilitating sleep and improving wellbeing and next-day 

functioning 

A key driver that emerged across multiple interviews was the role of AC in 

enabling effective sleep, thereby supporting wellbeing and next-day 

functioning for different household members. 

Children and babies    

Several interviewees explained that the presence of young children and 

babies prompted the installation of AC in their homes. One parent highlighted 

how concerns about their baby’s health, and the consequences of disrupted 

sleep, took precedence over all other considerations.  

“So I basically said our baby can't sleep. He's really struggling. We need to do 

something.”…“I’m a mum with a very young child, you know, and in 

that sense you just think about how can I help my child and everything else 

goes out of the window, right.” Interviewee 12   

Another parent reinforced this concern, describing how high summer 

temperatures in their home prevented their baby from napping.  

“We basically get the sun in spring and summer from like 8:00 AM until 4:00 

PM, when we were trying to put the boys down for a nap at midday or 

whatever, their room, you know, when it's really hot in the summer would be 

30 degrees.” Interviewee 14   
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A third parent described how internal temperatures in their home became 

unsafe in their child’s bedroom, particularly during heatwaves.  

“In 2022, it got so hot up there that it wasn't safe for my son to sleep up there. 

There were a few days where it hit 40 degrees in England and I think 

the bedroom in the daytime was pushing closer to 50 degrees.” Interviewee 11  

Adults with increased sensitivity to heat at night  

Some interviewees installed AC at home to support themselves and their 

partners, who were more sensitive to heat, with sleep quality acting as a key 

driver of adoption.  

“I think my wife's even more sensitive to heat now when she goes to bed than 

she used to be to have a good night's sleep and large parts of the year in that 

loft bedroom you struggle to keep the temperature that low.”  Interviewee 3   

“So I think that personally I suffer from heat more than the average 

person. So it has been a lifelong issue for me to be honest, like even in mild 

summers, I really struggle to sleep if it's anything above about 16 degrees and 

you know, generally I just hate the heat. I just find it miserable 

when it's above, the high teens.” Interviewee 9   

Ageing and increased sensitivity to heat at night 

A shift towards increased heat sensitivity with age at night was highlighted 

across multiple interviews. Several participants described how AC had 

become increasingly essential as they aged, with reduced heat resilience 

influencing their decision to install AC. One interviewee described installing AC 

as a last resort, only after other cooling strategies proved insufficient to ensure 

effective sleep.  

“I'm of an age where I'm not very tolerant to heat anymore. And it was just the 

night times and fans just weren't cutting it any more. I just wasn't sleeping, so I 

needed to sleep.” Interviewee 5   
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Health  

Physical health conditions 

Some respondents reported specific health concerns, such as headaches, 

nausea and heart problems, as a key driver for adopting AC at home, as 

improved access to cooling was perceived to support better health outcomes. 

“I get quite a lot of headaches and they're very weather related and I think the 

air-con really helped with that as well. Just when it was muggy, it's just nice to 

have that really nice, cool, fresh air.” Interviewee 5  

“It [heat] was impacting on her health. Well she's got heart problems and other 

problems as well, that mount up when you get to 87, it doesn't take much to tip 

you over. And so that was why we thought it was worth the investment [to 

install AC].” Interviewee 20   

One interviewee described difficulty distinguishing whether her increased 

sensitivity to heat was primarily linked to women’s health and ageing, 

particularly perimenopausal symptoms, or to rising summer temperatures 

associated with climate change, with both factors contributing to her choice to 

install AC at home.  

“I don't know whether it's because the summers are getting hotter. I don't know 

if they are or not, or if it's just my age and being sort of perimenopausal and 

therefore I'm noticing it more and just becoming less tolerant because it 

didn't really seem to bother me that much previously.” Interviewee 5  

Chronic sleep issues  

For some interviewees, pre-existing chronic sleep difficulties were an 

important driver for AC installation. Participants described how high summer 

temperatures further exacerbated these issues, leading them to adopt AC as a 

way to maintain sleep quality. 

“I mean I've always had had sleep issues in general and that was a big factor 

in wanting to get one.” Interviewee 10    
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Pregnancy  

One interviewee reflected on purchasing AC for their pregnant partner, 

describing how improved access to cooling supported her health and 

wellbeing and helped alleviate anxieties during the pregnancy.  

“My wife was pregnant with my eldest and it was a hot summer and it was 

uncomfortable for her.”… “We bought an air conditioner because 

of pregnancy. And sort of, you know, health issues associated with that. And it 

worked for us.”… “My wife had nausea as well. She was generally 

uncomfortable at that period of time and there's also an element of anxiety 

and it just gave her some peace of mind as well. So it made her feel better 

having it.” Interviewee 8 

Ageing    

Ageing and less tolerance to heat 

One interviewee described how increasing age, combined with a perceived 

rise in the frequency and intensity of hot summer weather, reduced their ability 

to cope with heat and ultimately influenced their decision to install AC. 

“I was just becoming weaker as I got older, but it was just, it felt relentless, 

some of the summers. And I kept thinking to myself, should we get AC? In 

the end I thought, you know, let's just do it because it doesn't feel like it's going 

in the other way.” Interviewee 4   

Thermal comfort    

Several interviewees described how members of their household required 

improved thermal comfort for addressing other issues not specifically related 

to sleep. The purchase of AC was framed as a form of care aimed at 

supporting their health, comfort, and overall wellbeing within the home. 

Uncomfortable children and babies   

Children’s discomfort during periods of heat contributed to AC being perceived 

as necessary, with cooling framed by parents as an act of care to support their 

children. 
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“We used it occasionally when they were young, because it could get very hot 

and it was uncomfortable for them.”  Interviewee 8    

 “I put my foot down and said our son is suffering [from high 

temperatures]. I'm not doing this anymore.” Interviewee 12   

Another interviewee initially purchased an AC unit for their pregnant wife, and 

later installed an additional unit as their children grew older to provide them 

with a cool room at home to provide respite and a comfortable, safe 

environment for their children. 

“It's just to have a room that's cool for them when they [children] come back 

and they want to study in a cooler environment.” Interviewee 8    

Pets 

AC installation however was not exclusively for human thermal comfort. One 

interviewee described installing AC to help cool their dog, who was struggling 

to cope with high indoor temperatures, illustrating how considerations of 

comfort and care within the home can extend beyond human occupants.  

“So believe it or not, I decided to have air con installed for my dog”… “I mean, 

even with the heating, if it is above 23/24, I don't warm the house more than 

that because my dog struggles. I would easily have 26/27. 

I wouldn't mind.” Interviewee 2    

Cultural background    

Previously lived in a hotter climate where AC was common   

A few interviewees had previously lived in countries where AC was more 

common in homes, giving them prior experience of household cooling. This 

familiarity with the technology, and with living in artificially cooled 

environments had influenced their adoption of AC in the UK.  

“Well, I used to live in America, in Florida, where we had built in AC and it's on 

all the time. The way Americans build houses is insane because they're like 

paper thin and I used to think this is so inefficient, this is ridiculous. But 

then we've got the opposite problem that we keep too much in and we can't get 

air flow and, then when it's a heatwave, we can't move the air in our houses.” 

Interviewee 14 
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“Coming from Greece, I mean, air conditioning is part of our everyday life. You 

know, all our houses have a AC.” Interviewee 2   

Technical drivers  

This theme captures how physical and technical issues within the home 

contribute to overheating, shaping residents’ experiences of discomfort and 

their perceived need for air conditioning. 

Overheating    

New build homes    

One interviewee described moving into a newly built duplex after their 

household circumstances changed and they needed a larger, multi-bedroom 

property. Although the home’s south-facing design and high level of insulation 

made it energy efficient during winter, these same features were perceived to 

have contributed to significant overheating and poor air circulation during 

summer months which led to their AC installation.  

“So when we moved in, almost three years ago, we realised quite quickly 

that actually it was a really hot house. It's like south facing and really 

well insulated, which was great in the winter, but really difficult to get air 

moving in the summer.” Interviewee 14   

Another interviewee, who had also moved into a modern new-build home, 

reported quickly becoming frustrated by how excessively warm and difficult to 

cool the property was during summer.  

“This house is lovely. It's because it actually doesn't get that cold in here, so 

well insulated all of that, but in the summer it gets very, very hot”… “why am I 

being forced to buy a mobile air con? This is a new house.” Interviewee 12   

Together, these accounts highlight the challenge facing developers in 

designing homes that retain warmth efficiently in winter without intensifying 

overheating and increasing cooling pressures for residents during hotter 

months.  
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Smaller homes 

One interviewee described how living in a smaller property made it difficult to 

keep the home cool, suggesting that the limited space and restricted airflow 

may have intensified overheating indoors and drove their AC installation.  

“We were in a smaller property and it was very difficult to get to cool.” 

Interviewee 8   

Flats 

Several interviewees commented that the built form of their flats made them 

particularly prone to overheating. In particular, residents living on upper floors 

described how heat accumulated and was retained within their homes.  

“Because it's a first floor flat, in essence it gets quite warm when the weather's 

warm” … “If it’s anything above the mid-20s, my flat starts to get quite warm, it 

tends to hold the heat.” Interviewee 1    

“I'm on the top floor of the building. The insulation in the attic is like, you 

know, it's huge.” Interviewee 10   

Top floors of homes    

Similarly, several interviewees explained that they had installed air 

conditioning because their bedrooms were located on the top floors of their 

homes, where heat accumulated and made the rooms uncomfortable to 

occupy.  

“On the 3rd floor, it tends to get cold in winter and hot in summer, so in the 

summer we'd be like absolutely boiling and in the winter freezing.” Interviewee 

16    

“Large parts of the year in that loft bedroom you struggle to keep the 

temperature that low.”  Interviewee 3     

Specific rooms and uses  

Some interviewees described how specific household equipment generated 

additional heat within their home, increasing the need for cooling both to 
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maintain the effective operation of the devices and to ensure personal comfort 

while occupying the space. One interviewee, for example, explained that their 

home office also functioned as a server room, meaning cooling was necessary 

to manage both room temperature and equipment performance. 

“I have a server rack in my office because it's also our server room. So, in the 

summer, if I'm working here, I will have it on. Well, also, it keeps the server 

cool.” Interviewee 17 

Other interviewees reflected on how particular changes to their homes led to 

AC installation. One interviewee described installing AC in a loft extension 

because they anticipated that the converted roof space would become 

excessively hot during summer, particularly affecting comfort and sleep 

quality. 

“So it was a loft extension that we went up into the roof. And so it's in that 

upstairs space that we've got the air conditioning, partly because I know how 

hot lofts get, so I just wanted to make sure that it was cool and comfortable 

enough up there to sleep in the summer.” Interviewee 6 

Dwelling construction and services    

Some interviewees highlighted how they believed the construction and design 

of their homes, as well as the operation of household services and equipment, 

influenced their decision to install air conditioning. 

High glazing ratio    

Several people spoke about how having large windows (or a high glazing 

ratio) was leading to overheating and that they needed to balance the large 

windows with AC to retain comfortable temperatures at home.   

One interviewee thought the large windows would be an asset when they 

purchased their home, which they have grown to appreciate less when 

overheating takes place.  

 “I purposely chose it from the plans, I was thinking, oh look, nice, we get the 

sun, you know, sunshine and get the light. And then, you know, 

you don't realise years later, hold on a second.” Interviewee 10    
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Another interviewee discussed the impact of having large windows and 

increased solar gain and likened it to living in a greenhouse which remained 

hot throughout summer days.   

“And then we've also got the greenhouse effect because it's dual aspect. So 

you've got front and back big windows, particularly at the back where the sun 

sets in the West just kind of the sunlight streams in and that room gets very 

hot and try as you may even opening the windows in the evening, we were 

finding we just couldn't get it [temperature] down.” Interviewee 17   

Skylights  

Similarly, one respondent who had a skylight found that it contributed to 

overheating in their bedroom.  

“Just uninhabitable [their bedroom] because it's a sloping roof with black tiles 

and a Velux ceiling skylight. So, it was just designed to trap heat.”… “you’ve 

got the sun beating down, plus the heat rising from the house. There's no way 

to avoid it really, I think.” Interviewee 11    

Construction materials 

One interviewee discussed how having a ‘single skin’ wall which did not have 

insulation meant that their home was prone to overheating, as there was a 

limited barrier to the heat entering the home.   

“Because the upstairs is literally just a single skin of breeze block, the thermal 

gain through the window and the wall is quite excessive.” Interviewee 17  

Other interviewees who lived in brick homes commented that the bricks 

heated up throughout the day and radiated heat internally throughout the night 

when external temperatures dropped.   

“I think it's the fact that the walls heat up in the summer. Yeah, the brick or 

something is so hot, that as soon as you turn it [AC] off, the radiating heat 

from the brick just like instantly heats the room back up again.” Interviewee 4    

“We get a couple of weeks where you know the brickwork's going to heat up 

really quickly and that just acts as a heat sink and heats the house up in the 

evening.” Interviewee 8   
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Heat recovery system in summer mode insufficient  

One interviewee living in a flat described having a heat recovery ventilation 

system intended to help regulate indoor temperatures during summer. 

However, they found that the system was ineffective in managing overheating, 

leading them to purchase a portable AC unit to address the resulting thermal 

discomfort.  

“In theory it [the heat recovery system] should be letting out the excess heat in 

the summer when I turn it into summer mode. Umm, it doesn’t do a good job.” 

Interviewee 10  

Ventilation    

Insufficient ventilation    

Several respondents described difficulties in achieving adequate ventilation to 

cool their homes effectively, leaving them more vulnerable to overheating. 

Limited ability to move cooler air through living spaces meant that passive 

strategies such as window opening were often insufficient, leading some to 

feel that AC systems were necessary.  

“Opening the windows, you know, you'd think with such a temperature 

disparity that would make a huge difference, and it doesn't, surprisingly. This 

giant one behind me has gotten stuck over the years just from the constant 

expansion and contraction from heat.” Interviewee 10   

“Passive cooling by opening the windows, but it just didn't work. I mean, the 

problem was the rapid solar gain during the day, which you couldn't vent easily 

overnight, because of course, in the middle of summer, the external 

temperatures outside don't drop. So passive didn't work.”  Interviewee 17   

Lack of air movement   

Relatedly, some respondents identified limited airflow and difficulty in 

achieving adequate ventilation within their homes as a key factor in their 

decision to adopt air conditioning. In some cases, this was attributed to a lack 

of natural wind or breeze to facilitate air movement through living spaces.  
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“You obviously can open the windows, but that's a bit draft dependent. 

Depends on whether there's any sort of breeze moving air through as to how 

effective it is at cooling.” Interviewee 3    

“We were having a couple of really hot summers, just not sleeping, couldn't 

get any air flow through.” Interviewee 9    

In addition, another participant expressed an unwillingness to let outside air 

into living spaces to cool their home due to consequent air quality issues and 

potential pests.   

“The only way I can get fresh air into my flat is to open my windows and in the 

evening then I've been getting people's barbecues and these fire pit smoke 

coming into my flat and it's like, OK, I just can't. I just can't have that.” 

Interviewee 1   

“And also we've got a pond and just generally, you know, bugs and stuff, 

there's always worry that if you go through a period where you've got 

mosquitoes, you're going to get bitten.” Interviewee 3  

Dwelling orientation and exposure to solar gains    

Orientation 

Several interviewees discussed how the orientation of their homes contributed 

to overheating issues. In particular, they described how building orientation 

resulted in solar gain in specific rooms, with some spaces becoming 

especially warm due to evening sun exposure.  

“Our bedrooms are South facing as well. We basically get the sun through 

from whatever angle we're at” … “So on the one hand, I think, Oh yeah, the 

builders really did us a solid here. Our electricity bill is really 

low because we're, you know, barely using the heating 

and clearly they've packed the walls really well with insulation, on the other 

side, it's like, oh, I need to constantly cool this place in the summer.”  

Interviewee 14   

Additionally, some interviewees noted that homes with both East and West 

facing windows were particularly prone to overheating, as they were exposed 

to sunlight from early morning through to evening, capturing solar gain as the 

sun rose and set.  
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“We have an east-west aspect. So in the morning, the sun streams into the 

back of the house. In the evening, it's the front of the house.” Interviewee 17   

Solar gains 

Exposure to solar gains was mentioned by several interviewees, who stated 

that their homes overheat due to exposure to the sun.   

“The front of our house gets the sun directly. So we're slightly up a hill, and we 

just seem to be one of the few houses on the road where we just get beaten 

by the sun when it's up. From about 2:00 or 3:00 in the afternoon, right through 

until it sets, you walk past the front wall and it feels like you're walking past a 

radiator.” Interviewee 5   

Contextual drivers 

This theme explores the broader drivers of AC adoption beyond the household 

and building scale. The interviewees highlighted how, in some cases, uptake 

is shaped by external factors outside their homes and family contexts, which 

may be more challenging to anticipate or mitigate. 

Climate    

Climate change    

As the climate changes, homes in the UK are increasingly exposed to 

overheating events and more frequent, more intense hot days. These climatic 

trends appear to already be contributing to rising AC uptake, and was 

reflected in interviewees’ accounts. 

Some interviewees described their growing awareness of repeated hot 

weather in summer in recent years, which had made their homes feel 

increasingly uncomfortable during hot periods.  

“Particularly over the past, sort of two or three years we've had exceptionally 

hot weather, which has made it [their home] quite unbearable to live in, really.” 

Interviewee 1  

Others anticipated that these conditions would continue or intensify, 

reinforcing the perceived need for AC as a means of maintaining comfort in 

the home.  
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“So I knew how hot it would get and then the summer months were coming up 

again and it was going to get really hot again… I think I got it [AC] in the 

springtime. So it's not like it was even really summer, but the heat was already 

getting there and it's only going to get hotter.” Interviewee 10   

Urban microclimate    

One interviewee described overheating in urban buildings through the lens of 

the urban microclimate.  

“The urban microclimate, how it will change as a result of the climate, the large 

scale events in the sense that heatwaves are becoming more often and you 

know all the usual story. But if it does, then obviously we'll need to use it more 

often and yeah, probably consider to install a second one.”  Interviewee 7   

Heatwaves    

Several interviewees discussed how the 2022 heatwave influenced their 

decision to install AC use. During this event, which occurred in July 2022, 

parts of the UK experienced temperatures exceeding 40°C for the first time. 

For some respondents, this extreme event appeared to act as a visible tipping 

point for AC adoption, reflecting growing concerns that climate change-driven 

overheating events are becoming increasingly difficult to avoid.  

“But then, you know, especially after the heatwave in 2022. So in 2022, it got 

so hot up there that it wasn't safe for my son to sleep up there. So I slept up 

there and my son slept downstairs because it was, you know, there was a few 

days where it hit 40 degrees in England and I think the bedroom in the 

daytime was pushing closer to 50 degrees.”  Interviewee 11  

“Even the UK, you know, is having more and more of those heatwaves. 

So that's the other thing I don't really agree with when people just say, oh, 

we don't need an AC because it's only a week that we have the heatwave. I 

don't think that's true anymore because, you know, if you do look at it, it's 

more and more on the sort of four, five, six weeks every year 

now.” Interviewee 19  

Increased heatwave frequency had also helped to shift attitudes within 

households, enabling greater acceptance of AC adoption where one partner 

was initially more supportive of installation than the other.  



Socio-technical drivers of air conditioning adoption and use  
in UK Homes 

 
 
 

61 

“I think especially after summer 2022, she [wife] did see the benefit. I wanted 

to have at least one cooled space in the house in case there was future 

heatwaves and she was kind of on board with that.” Interviewee 11   

More time at home exposed to heat    

Working from home  

For some respondents, having AC at home enabled more effective working 

from home. One interviewee noted that it helped them stay focused and 

maintain productivity during periods of hot weather.  

“So isn't the AC something that will or should become more permanent or 

prevalent in our everyday lives during the summers going forward because we 

can't focus and work properly in the heat.” Interviewee 12  

Another discussed how working from home involved spending more time at 

home, particularly during hot hours in the middle of the day which influenced 

their adoption of AC.   

“With a lot more working at home, it [AC] became important.” Interviewee 10  

COVID pandemic  

For some respondents, the COVID-19 pandemic had shaped their perceptions 

of the value of installing AC at home, as increased time spent at home during 

the hottest parts of the day meant there was little opportunity to escape 

uncomfortable indoor temperatures.  

“COVID happened, which also meant that I was stuck in the flat for a long 

time… well, it's actually after COVID that I got the A/C. But just after those 

years of being locked in, I'd had enough [with high temperatures indoors].” 

Interviewee 10  

Needed to change home’s existing services and aligning with 

electricity generation    

Some interviewees described installing AC as part of broader energy-related 

changes within their homes, including installation of energy generation 

systems and a wider shift towards the electrification of household services. 
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Installation of solar panels  

The installation of solar panels was also associated with AC adoption for some 

households, as respondents perceived that generating their own electricity 

would help offset the additional electricity demand and reduce the impact on 

their household energy bills.  

“We were also in the process of putting solar panels on our east and west 

facing roof. And so at the same time, we decided that we would fit air 

conditioning to the upstairs of the house. So we have air conditioning in all five 

bedrooms.” Interviewee 17   

Move towards electrification of services at home    

Some interviewees installed AC when retrofitting their homes away from fossil 

fuel–based heating systems. In some cases, this was done alongside solar 

panel installation.  

“I subsequently got solar panels put in so it was all kind of the direction of 

travel was definitely electricity.” Interviewee 3   

For some, the shift away from fossil fuels was more explicit. One interviewee 

explained that they chose to install AC because they were keen to avoid 

installing a gas boiler in a home at a time when the government is phasing out 

gas boilers.  

“I do like the idea of getting off the fossil fuels and moving away from the gas 

boilers. And I do believe that the UK government is working on that. I think 

I heard something that, you know, after 2030 or so, they won't even be selling 

gas boilers anymore.” Interview 19 

Using AC for heating to reduce gas usage and energy costs    

Some interviewees used their AC systems for heating during the winter and 

discussed how this could reduce their dependence on fossil fuel–based 

heating systems such as combi boilers. Some expressed that this could lower 

their energy bills, as they believed AC systems had higher efficiency. 

However, as gas is often cheaper than electricity for UK households, this may 

not result in savings for all consumers.  
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“It's [AC] actually very energy efficient, so even if you use it for heating, 

it's very efficient and it doesn't consume a lot of electricity. So with gas prices, I 

think it makes sense to be using it for heating as well.” … “I mostly heat the 

house with air con.” Interviewee 2   

Addressing inconvenience and specific needs    

Avoid moving spaces to sleep well    

Several interviewees described how, prior to installing AC, they moved 

between rooms in search of a comfortable place to sleep. This disruption was 

framed as both a barrier to adequate rest and a source of frustration that was 

subsequently addressed by their AC installation. One parent explained that 

they sometimes had to sleep in the living room to find respite from the heat.  

“One of the first summers where I got really hot, where we had these 

heatwaves, I would move down with my son to the living room. We kind of 

have like a pull out sofa there, and we would sleep there. It was a bit better 

there because it's a bit more shaded.” Interviewee 12  

Another parent described how the whole family had previously slept in an 

external air conditioned office space during periods of hot weather before 

installing AC in their main house.  

“We do have the garden office and there had been one or two nights over the 

last couple of years where I think we all ended up having to go in there … we 

all slept in the garden office with air-conditioned space.” Interviewee 3  

These findings illustrate how AC was installed as a means of maintaining the 

normal use of home spaces and preserving existing homemaking practices. 

Need for rapid cooling and heating of specific spaces   

Some interviewees commented that they chose to install AC due to the 

technology’s ability to change a space’s temperature rapidly, in a more 

efficient manner than other heating and cooling technologies.   

“I wanted it [Garden Office] to be either cool or hot pretty much instantly, or, 

certainly, kind of very soon.” Interviewee 3  
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Future proofing and perceived investment 

Future proofing 

Some interviewees described adopting AC because they perceived it as a way 

of future-proofing their home and would prove to be a good long-term financial 

investment.  

Some interviewees viewed AC as a form of future-proofing in the context of 

the ongoing transition away from fossil fuel–based heating systems.  

“Getting further and further away from the gas, fossil fuel sort of types of 

heating and all those systems. I really felt that this could add value to the 

property as well as future proof it.” Interviewee 19  

Others felt that air conditioning would remain a valuable asset as the climate 

continues to warm, meaning it would provide ongoing benefits to the 

household over time.  

“No, it was just a combination of a problem that we'd had more or less ever 

since we moved in. But it was getting worse. As I said, I work in climate 

change, so hotter, hotter, hotter summers are not something that I'm unaware 

of.” Interviewee 17   

Perceived investment 

This perception of future overheating was reflected across several other 

interviews, with participants often framing the adoption of AC as a long-term 

investment.  

“So it was something that I was investing in, I knew I'd be using it again 

probably every year based on where we're going with climate change.” 

Interviewee 1  

“The way it's going, it's going to be even hotter in future years, so I'm definitely 

gonna get value for money out of this.” Interviewee 3  

They also reflected that, although AC increases energy bills, the value of 

maintaining a cool indoor environment outweighs the associated costs.  
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“It's quite steep, you know, cost and it's a bit of an investment. Over the years, 

it certainly will bring the price back itself and the cost itself will, you know, sort 

of write itself off…. that even though it was a bit of an investment, I certainly 

made the right decision because I do feel comfortable.” Interviewee 19  

Some participants viewed AC adoption as an investment, particularly in 

relation to the potential resale value of their homes. They suggested that 

future buyers may also expect or prefer properties with AC installed.  

“I actually think it's a good investment for the house if you decide to sell the 

house. If you decide to sell it with the air con units.” Interviewee 2  

Table 5. Summary of drivers of air conditioning adoption themes 

Social drivers 

Facilitating sleep and 

improving wellbeing and 

next-day functioning  

Children and babies   

Adults with increased sensitivity to heat at night 

Ageing and increased sensitivity to heat at night   

Health  

  

Physical health problems  

Chronic sleep issues  

Pregnancy  

Ageing  Ageing and less tolerant to heat  

Thermal comfort  

  

Uncomfortable children and babies  

Pets  

Cultural background  Previously lived in a hotter climate where AC 

was common   

Technical drivers 

Overheating  

  

  

  

  

  

New build homes  

Smaller homes  

Flats 

Top floors of homes   

Specific rooms and uses   

Dwelling construction and 

services   

  

High glazing ratio  

Skylights 

Construction materials 
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Heat recovery system in summer mode 

insufficient  

Ventilation   Insufficient ventilation    

Lacking of air movement    

Dwelling orientation and 

exposure to solar gains   

Orientation 

Solar gains 

Contextual drivers 

Climate   Climate change   

Urban microclimate   

Heatwaves  

More time at home exposed 

to heat  

Working from home  

COVID pandemic  

Needed to change home’s 

existing services and 

aligning with electricity 

generation  

Installation of solar panels  

Move towards electrification of services at home  

Using AC for heating to reduce gas usage and 

energy costs  

Addressing inconvenience 

and specific needs  

Avoid moving spaces to sleep well  

Need for rapid cooling and heating of specific 

spaces  

Future proofing and 

perceived investment 

Future proofing  

Perceived investment   

 

Results: How AC is used in homes 

The final thematic structure identified five interconnected dimensions of AC 

use in homes: intensity of use, purpose-driven use, spatial use, temporal use, 

and mobility of use. Intensity of use captured how AC systems were operated. 

Purpose-driven use encompassed the activities and needs that motivated 

cooling. Spatial use related to where cooling was provided within the home. 

Temporal use concerned the timing and duration of AC operation. Finally, 

mobility of use reflected how portable AC units were moved between rooms to 

meet changing cooling needs. 
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Intensity of AC use   

Temperature settings 

A key aspect of AC use discussed in the interviews concerned the 

temperatures that household members chose to maintain. In households with 

multiple AC units, occupants set different temperatures according to their 

individual comfort preferences, allowing a range of thermal conditions to 

coexist within the home. 

“We've got individual rooms, we can do it differently. So we, my wife and I, set 

ours at around about 19, 20. My oldest son, the one that doesn't like heat, 

says his at 17. That's the lowest. The lowest setting our system, I think will go 

to is 16, 17.” Interviewee 17  

However, where cooling was shared among multiple occupants, variations in 

thermal comfort preferences became a source of tension, with household 

members expressing different views on appropriate AC temperature settings.  

“Well, again, this is an issue between me and my wife, so I want 16, she 

wants 18, so normally it ends up on 17 and then I turn it down, secretly.” 

Interviewee 9   

Some households reported experimenting with different temperature settings 

to identify the conditions they found most comfortable, with preferred settings 

typically ranging between 16°C and 19°C. These preferences were often 

shaped not only by occupants' experiences of comfort but also by 

recommendations provided by installers, which served as a starting point from 

which households refined their settings over time.  

“We have played around with it for a few months, settled on 18 being a nice 

temperature. 18 or 19.” Interviewee 4  

“I think that [18⁰C] was the suggestion from the fitters and we've played with it 

over the years and realised that is a perfect temperature, just to sort of keep it 

at. You're neither too hot, but you're also not too cold and you don't get that 

kind of, dry feeling, like your eyeballs have dried out. So you're not boiling, 

you know, you still want your dressing gown on in the mornings and stuff, but 

you're not, uncomfortable.” Interviewee 16  
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Other households reported using their AC systems to maintain a stable indoor 

temperature throughout the year, relying on automated temperature settings 

to regulate thermal conditions and, as a result, no longer used their heat 

system in the evening in winter. 

“I just have it constantly on at 19, so it clicks on and off, as and when it drops. 

We've got a wood burner, so I don't tend to have the heating on in the 

evening.” Interviewee 5 

Purpose-driven AC use  

The locations of AC use in homes were found to be primarily determined by 

activities for which cooling was required.  

Sleeping  

Many individuals purchased an AC with a particular use case in mind, such as 

facilitating comfortable sleep, and typically operated it for several hours before 

bedtime to pre-cool their sleeping spaces. 

“Sleeping, that's the main use for the air conditioning unit. I situate it in my 

bedroom and then it's on for, I don’t know, a couple of hours before I want to 

go to bed and it's cooled the room down so I can actually sleep.” Interviewee 1  

“Occasionally we'll turn it on before we go to bed so that the rooms, you know, 

like 7, 8, 9 o'clock at night so that it's cool when we get to bed.” Interviewee 18 

“The one upstairs we used around nap times, and obviously that shifted as the 

boys got older. So, say they were having one nap a day, then we'd go up and 

put it on for, minimum half an hour, up to an hour, before their nap to cool the 

room down and then turn it off. And then we do the same before bedtime. So 

go up at like 6-7ish, half an hour to an hour before bedtime, pop it on for a bit, 

cool the room down, ready for them to go to bed.” Interviewee 14  

“Most of the time we don't move one into our room, but when it's like 30 or 

whatever stupid temperature it's reached like it does for a few days, then 

sometimes we will take the air con from the boys room and then once they've 

gone to bed, I drag that air con through to our room and put it on in our room 

before we go to bed a couple of hours later.” Interviewee 14 
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AC was however rarely left on throughout the night. Several interviewees cited 

the noise generated by the unit cycling on and off as disruptive to their sleep 

quality.  

“To be honest, I think there were a probably 2 days, maybe 3, where we left it 

on the whole night.” Interviewee 12 

“On the rare occasion, it might stay on overnight, but it’s quite noisy. What we 

found is it makes a noise, it’s just on then off, then on then off, then on then 

off.” Interviewee 20 

In addition to noise, airflow itself was also reported as a factor limiting 

continuous overnight use. Some respondents described discomfort associated 

with direct air movement during sleep, which could lead to dry or unpleasant 

sensations and subsequent waking. 

“I tend to blast it and then turn it off as trying to sleep with it blowing at you is 

annoying and you might wake up with a dry throat or a dry nose.” Interviewee 

11 

Working from home 

Some participants described using their AC home to support work-related 

activities, choosing to work from home during heatwave events because their 

workplaces lacked adequate cooling.  

“There's no AC in my on-campus office, so I was basically working from home 

if it was hot outside.” Interviewee 15 

Purifying and dehumidifying air 

Some interviewees described using their AC for purposes beyond cooling 

alone. Units were used for functions such as air purification and 

dehumidification, seen as particularly useful in households with pets.  

“I have two dogs. The air purifier is working really well… I can't see how I can 

protect the well-being of my pets with something other than AC, when it gets 

too hot, because it does get very hot in this country when it gets hot and it's so 

humid we can barely breathe.” Interviewee 2 
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One respondent, also described using the dehumidification function overnight 

to manage indoor humidity. 

“I've got it on the dry mode, which is what I'm using at the moment to try and 

get the humidity down overnight as we're using the room and breathing into it.” 

Interviewee 3  

Another interviewee further explained that they regularly operated the unit's 

dehumidification mode following their use of an infrequently used bathroom. 

“I use the shower up there about once a month and after using that, if it's 

raining, instead of opening the window, I might run it on dehumidifying mode 

for 30 minutes.” Interviewee 11 

These additional functions for many households extended the perceived 

usefulness of AC systems beyond cooling. As a result, units were sometimes 

operated for longer periods or across different seasons, as households 

derived benefits not only from cooling but also from humidity control and air 

quality management. 

Maintenance and servicing 

Expectations around maintenance and servicing influenced how some 

households used their AC systems. Several respondents described running 

their AC systems periodically even when cooling was not required, in order to 

prevent mechanical issues associated with prolonged inactivity. These 

accounts suggest that such concerns could encourage additional AC 

operation beyond periods when cooling was strictly needed. 

“We do tend to run it at least every month, even through the winter, in either 

heating or cooling mode to make sure that things don't seize up.” Interviewee 

17 

Conversely, maintenance concerns were also found to discourage use. One 

respondent explained that uncertainty about how well a second-hand system 

had been maintained contributed to their reluctance to operate it, particularly 

given their awareness of potential indoor air quality issues. 
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“God knows what they have done with the air conditioning and how properly 

they maintained it. I am aware of all the tricky things that could happen.” 

Interviewee 7 

Spatial AC use   

Several respondents reflected on the relationship between AC and domestic 

space, describing how cooling practices influenced their use of AC in different 

rooms within their homes. 

Cool room sanctuary   

Many respondents described cooling a single room within the home, which 

functioned as a “refuge” during periods of hot weather. This cooled space 

provided a comfortable environment for activities such as working, relaxing, 

and sleeping.  

“We have the one sanctuary room where we have the AC unit. When it's been 

very, very hot, the girls have been at school, I'll put it on for an hour before, it 

takes a minimum of an hour to cool the room down, because of all the heat, 

you know. And I’ll put it on for about an hour before they arrive, and then they 

can sit there, and cool down after being at school and then if they want to 

keep it on for longer, I will do.” Interviewee 8  

While some respondents cooled bedrooms primarily for use at night, these 

rooms also sometimes functioned as daytime refuges, with occupants 

occasionally using them to escape the heat and regain comfort.  

“If I do get too hot during the day, like I said, I do just pop upstairs for 20 

minutes and sit in front of it.” Interviewee 5  

Some respondents also reported that their air conditioned spaces were used 

by their children's friends and family members, providing a comfortable 

environment where children could play during periods of hot weather.  

“They were saying, oh yeah, we're bringing the kids to your house to come 

and play, because you've got proper AC and then you know the kids can play 

in the living room and they don't have to play outside in the sun because it 

ends up being cooler inside.” Interviewee 14  

Care-led cooling placement 
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The spatial location of AC units was also often determined by where cooling 

was most needed in everyday life. For households supporting older 

occupants, this could mean locating the unit in the room most frequently 

occupied by the vulnerable person. 

“For mum, it was [placed in] the room she was living in mainly, although the 

bedroom would probably be better, she spent so much time dozing off down 

there [in the living room].” Interviewee 20 

Temporal AC use   

Perceived comfort and timing of AC use 

Many interviewees reported that their decisions to turn the AC on or off were 

driven more by perceived comfort than by knowledge of the actual indoor 

temperature. Rather than monitoring specific temperature thresholds, they 

typically relied on how the room felt at a given moment when deciding whether 

to use the AC.  

“No, I think it’s all on how you feel, all on how you feel.” Interviewee 20 

“I couldn’t put a figure [temperature indoors] on it [when they turn it on]. Sorry. 

It’s only when it’s like uncomfortably hot.” Interviewee 11 

“We literally just go, it's warm, let's turn it on.” Interviewee 8 

Length of operation 

Many respondents described actively managing the duration and timing of 

their AC use in order to balance thermal comfort with energy consumption. 

Rather than simply switching units on when temperatures became 

uncomfortable, many participants had developed routines and strategies that 

reflected ongoing experimentation with different patterns of use. 

One important distinction was between intermittent and continuous operation. 

While some respondents used timers or switched units off when rooms were 

no longer occupied, others believed that running the AC continuously during 

prolonged periods of hot weather was more effective and efficient than 

repeatedly cooling down an overheated space. 
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"An interesting thing I've noticed with energy consumption is if you run aircon 

continuously, you don't get the big spike. If it's going to be prolonged heat, I'll 

tend to just try and run it throughout the day." Interviewee 13 

For this respondent, continuous daytime operation also allowed cooling 

demand to align with their solar electricity generation, reducing reliance on 

batteries or grid electricity later in the day. 

"Because we've got solar that offsets the energy spend. If you just leave it to 

the end of the day, turn it on, there's actually not much sun then. So you're 

then burning through battery to chill a house when you could have done [it] 

direct through sunlight earlier in the day." Interviewee 13 

Similarly another participant described using app-based remote controls to 

activate cooling when surplus solar electricity was available. 

“I've got wireless control, sometimes I'll be out and I'll see the battery is fully 

charged and the energy starts to go back to the grid for free and I think, well 

maybe I can get ahead of this, turn the AC unit on to cool it.” Interviewee 3 

Respondents also described experimenting with different operating schedules 

and modes to identify the most comfortable and efficient way of using their AC 

systems. This experimentation included testing timer-based operation, 

determining when units should be switched on or off. One participant 

explained that they had trialled automated schedules but ultimately preferred 

a simpler approach. 

“I tried doing a sort of timer based approach, like you know, aircon comes on 

there, but I found it's not really necessary and it's kind of easier to, unless it's 

really hot like 40 degrees C, I tend to turn it off when last person goes to 

sleep.” Interviewee 13 

Others experimented with built-in operating programmes to achieve desired 

combinations of temperature, humidity, and noise levels during the night. 

“It's got various programs for sleeping, which I experimented a bit with, where 

it comes on for half an hour and goes off for half an hour, but in the summer 

especially, I like the dehumidifying mode on overnight.” Interviewee 11  
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The responses from interviewees suggest that decisions about the length and 

timing of AC operation were often embedded within broader practices of 

household energy management. Rather than viewing AC solely as a comfort 

technology, respondents frequently integrated it with solar generation, battery 

storage, monitoring systems, and digital controls in order to optimise both 

comfort and energy use. 

Mobility of AC use   

Moving units between rooms 

The mobility of portable AC units emerged as an important aspect of how 

cooling was used within the home. Several respondents described moving 

portable AC units between rooms in order to direct cooling towards different 

activities and occupants as needs changed throughout the day.  

One participant explained that they would occasionally relocate their unit 

around their flat, although its effectiveness varied depending on the room 

being cooled. 

“I do move it around the flat, occasionally, it doesn't do so well in this bigger 

main room I'm in.” Interviewee 10  

Despite portable AC units being marketed as moveable, respondents also 

highlighted the practical challenges associated with moving units around their 

homes.  

One participant described carrying a portable AC unit upstairs to cool their 

children's bedroom before naps and bedtime. However, the effort involved in 

repeatedly relocating the unit ultimately led the household to purchase a 

second AC. 

“We bought one of the portable units on wheels with the vent that goes out the 

window. And for about a year we used that both downstairs and upstairs. I 

was carrying it up the stairs to cool down their bedroom when we needed to in 

the summer so that they could have a good nap. That was basically the main 

reason we bought another one.” Interviewee 14  

The ease of moving portable AC units was also shaped by the home itself. 

Another participant explained that although the unit could be moved between 

floors in principle, the layout of the property made this difficult.  
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“It could go upstairs if we need to. That would be hard work though, because 

she's got a stairlift and not much room to get it up the stairs.” Interviewee 20  

In addition, some portable AC units remained in a single location in order to 

avoid the hassle of having to change the exhaust. 

“So you've got to install one of those exhausting kits on the window of the 

room where you want it. And I just didn't feel like setting up lots of those in 

different rooms.” Interviewee 15 

These accounts demonstrate how the practical mobility of portable AC 

depends not only on the appliance itself but also on features of the dwelling 

that can facilitate or restrict movement. Together, these examples suggest that 

while portability offers flexibility in how cooling could be used throughout the 

home, its usefulness is often constrained by the physical effort required to 

move units and the homes in which they are used. This ultimately results in 

more AC units being purchased for multiple locations in the home.  

Table 6. Summary of how air conditioning is used in homes themes 

Intensity of AC use Temperature settings  

Purpose-driven AC use   Sleeping 

Working from home 

Purifying and dehumidifying air 

Maintenance and servicing 

Spatial AC use  

  

Cool room sanctuary   

Care-led cooling placement 

Temporal AC use  Perceived comfort and timing of AC use 

Length of operation 

Mobility of AC use Moving units between rooms 
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Conclusions  

This study provides the first ever socio-technical study of air conditioning 

adoption and use for UK homes. The project combined both quantitative and 

qualitative research methods. This included reanalysis of the English Housing 

Survey 2023-24 dataset to identify patterns of AC ownership across different 

housing and household types, alongside in-depth interviews with 20 UK 

households that use AC to explore why systems were installed, how they are 

used, and what role cooling now plays in everyday life. 

The main findings of the re-analysis of the English Housing Survey 2023-24 

are: 

• Although national AC use in England remains low at 4.3%, 

approximately 1.06 million homes, AC use among some societal 

groups is much higher. An estimated 39.7% of households living in 

modern 21st-century detached homes in London, who are among the 

20% highest income earners, with a child under five, with a person 

who has a long-term illness or disability, and with someone working 

from home two or more days per week, use AC to stay cool in summer.  

• The final multivariate model developed in this study identified seven 

independent predictors of AC use for homes in England during 

summer: housing type, housing age, geographic region, household 

income, presence of a child under five, presence of a person with a 

long-term illness or disability, and working from home. Together these 

predictors reflect the interaction between housing and socio-economic 

characteristics, climate, household vulnerability and changing work 

patterns which are currently driving AC adoption and use in homes.   

• Housing type and age were found to be strong determinants of AC 

use. Detached and bungalow homes and modern 21st-century homes 

have significantly higher rates of AC use. This finding suggests that the 

increased risk of overheating in modern homes demonstrated in 

previous studies is now driving households to install AC.   

• Regional variations in AC use were prominent with households in 

London, the South East, East and East Midlands substantially more 

likely to use AC than those in the North East, North West, Yorkshire 

and Humber, West Midlands and South West. This finding highlights 

the roles that warmer summer temperatures and more frequent 

heatwaves in southern regions, as well as the greater prevalence of 
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modern and overheating prone dwellings and the urban heat island 

effect in London, play in a household’s decision to install and use AC.   

• Socio-economic differences in AC use were clearly evident, with higher 

household income, lower deprivation and higher socio-economic 

classification all increasing the use of AC. Notably, households in the 

highest income quintile had 131% greater odds of using AC compared 

with those in the lowest quintile.  

• Owner occupier households were more likely to use AC than private or 

social renters. However, tenure was not statistically significant in the 

multivariate model, suggesting that factors associated with renting, 

such as needing landlord permission, living in less suitable housing 

types for AC installation, and financial constraints, limit AC use. This 

finding highlights potential disparities in cooling access for renters 

during summer.  

• Vulnerable households experience clear inequalities in AC use. Older 

adults and lone parent households, despite their heightened 

vulnerability to heat, report comparatively low AC use. In contrast, 

households with young children, babies or individuals with long-term 

illnesses or disabilities show higher use, suggesting these groups are 

actively pursuing AC as a method for protecting their health. Targeted 

support will however be needed to ensure all vulnerable households 

can stay cool during summer without facing unaffordable electricity 

costs which can lead to summer energy poverty.  

• Working from home increases AC use. Households where at least one 

person works from home two or more days per week have 42% higher 

odds of using AC. This finding suggests that changing work patterns 

are increasing exposure to heat at home during peak summer hours, 

driving greater AC installation and use to maintain comfortable and 

productive indoor conditions.  

 

The qualitative interviews revealed that a range of social, technical and 

contextual factors are driving AC adoption among UK households. 

• A primary driver of AC adoption was the need to improve sleep quality. 

Many participants described how high indoor temperatures disrupted 

sleep for adults, children, and babies, with AC viewed as essential for 

maintaining wellbeing, daily functioning, and quality of life. 
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• The presence of vulnerable household members was an important 

factor in adoption decisions. Participants frequently referred to the 

needs of infants, young children, older adults, pregnant women, and 

individuals with health conditions that increased their sensitivity to 

heat. 

• AC was often perceived as supporting health and wellbeing by 

reducing health conditions that could be affected by heat. Some 

participants also linked their adoption of AC to age-related changes, 

such as menopause, or chronic sleep difficulties that made coping with 

high temperatures increasingly challenging. 

• Participants described AC as a means of improving overall thermal 

comfort within the home. Cooling was often framed as an act of care, 

helping to create safer and more comfortable environments for 

children, other family members, and, in some cases, household pets. 

• Previous experience of living in hotter climates also influenced 

adoption. Participants who had lived in countries where AC was 

commonplace often viewed cooling as a normal household amenity 

and were therefore more willing to install AC in the UK. 

• Many households adopted AC in response to instances of overheating 

linked to the design and characteristics of their homes. Particular 

challenges were reported in highly insulated new-build properties, flats, 

loft conversions, top-floor bedrooms, smaller homes with limited 

airflow, and dwellings with large windows, skylights, or high levels of 

solar exposure. 

• Difficulties achieving adequate ventilation also contributed to AC 

adoption. Participants frequently reported that opening windows, using 

passive cooling strategies, or relying on existing ventilation systems 

was insufficient to maintain comfortable indoor temperatures during 

periods of hot weather. 

• Wider climatic changes emerged as a significant contextual driver. 

Participants described experiencing increasingly frequent and intense 

heatwaves, particularly following the 2022 UK heatwave, and many 

viewed AC as a necessary adaptation to rising temperatures 

associated with climate change. 
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• Changes in patterns of home occupancy also influenced adoption 

decisions. Increased time spent at home, particularly due to working 

from home and the legacy of the COVID-19 pandemic, heightened 

awareness of overheating and increased demand for cooling. 

• For some households, AC installation had formed part of broader 

home energy and retrofit projects. This included the installation of solar 

panels, replacement of older heating systems, and wider efforts to 

electrify household energy services and reduce reliance on fossil fuels. 

• Participants also valued the ability of AC systems to provide both 

cooling and heating, viewing them as efficient and versatile 

technologies capable of rapidly controlling indoor temperatures 

throughout the year. 

• Several interviewees described AC as a way of avoiding disruptive 

coping practices, such as moving between rooms or sleeping in 

alternative parts of the home during hot weather, thereby helping 

maintain normal household routines. 

• Many participants framed AC as a long-term investment. It was 

frequently viewed as a means of future-proofing homes against a 

warming climate, while some also believed that installed AC systems 

could enhance property value and appeal to future buyers. 

The qualitative interviews also showed that AC was used in a variety of ways 

in homes. 

• AC was regularly used to support sleep and rest. Many households 

operated AC in bedrooms during the evening to pre-cool sleeping 

spaces before bedtime, particularly during periods of hot weather. 

Continuous overnight operation was less common, as occupants often 

found the noise of the unit or prolonged airflow disruptive to sleep. 

• The use of AC was strongly linked to specific household activities and 

routines. In addition to sleeping, participants used AC to support 

working from home, childcare, relaxation and other everyday activities 

that became more difficult during periods of hot weather. 
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• Many households used AC to create a designated "cool sanctuary" 

within the home. These cooled spaces acted as refuges during hot 

weather, providing comfortable environments for resting, working, 

socialising, and recovering from heat exposure. In some cases, these 

rooms were shared with visitors, family members and friends seeking 

relief from the heat. 

• Decisions about where to locate and operate AC were often influenced 

by care responsibilities. Cooling was prioritised in spaces occupied by 

children, older adults or other household members considered more 

vulnerable to high temperatures. 

• Households generally operated their AC systems according to 

subjective feelings of comfort rather than specific indoor temperature 

thresholds. Although many households settled on preferred 

temperature settings, typically ranging between 16°C and 19°C, 

decisions about when to switch systems on or off were typically based 

on perceptions of discomfort rather than measured temperatures. 

• Households frequently adapted AC settings over time through 

experimentation, adjusting temperature targets, operating modes and 

schedules to find a balance between comfort, energy use, noise levels 

and humidity control. 

• AC systems were often used for purposes beyond cooling. Participants 

reported making use of additional functions such as dehumidification, 

air purification and heating, which increased the perceived value and 

usefulness of the technology throughout the year. 

• The timing and duration of AC operation varied considerably between 

households. Some used AC intermittently to cool rooms before 

occupancy, while others operated systems continuously during 

prolonged hot weather. Decisions about operating schedules were 

often informed by efforts to balance comfort with energy consumption. 

• For households with solar photovoltaic systems, AC use was 

frequently integrated into broader energy management practices. 

Participants described using cooling during periods of solar generation, 

taking advantage of surplus electricity and using smart controls to 

optimise energy use. 
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• Maintenance considerations also shaped patterns of use. Some 

households ran their systems periodically throughout the year to 

maintain performance and prevent mechanical issues, while concerns 

about servicing and air quality occasionally discouraged use. 

• Portable AC units provided flexibility by allowing cooling to be directed 

towards different rooms and activities throughout the day. However, 

participants frequently noted that moving units between rooms could 

be inconvenient and physically demanding, particularly where exhaust 

hoses or challenging dwelling layouts limited portability. 

• In some cases, the practical difficulties associated with relocating 

portable units led households to purchase additional systems, resulting 

in cooling provision across multiple rooms rather than relying on a 

single movable appliance. 

In conclusion, while current AC use nationally is low, the conditions that could 

drive rapid uptake and use of AC homes, warmer summers and extreme heat 

events, greater overheating risk in modern buildings, increased daytime 

occupancy due to home working, and parents and caregivers concerns about 

heat vulnerable members of their households, are becoming more 

pronounced. Without urgent, coordinated action across government, industry 

and society, the growth of residential AC risks increasing household electricity 

demand, undermining national climate goals, placing additional strain on the 

energy system and exacerbating existing social inequalities. 
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