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   As the climate crisis escalates, the UK is set to face 
warmer average summer temperatures, and hotter 
heatwaves. This report explores the potential impact of 
hotter working conditions on the UK economy.

   Unlike other countries, the UK currently has no statutory 
maximum working temperature. Along with a built 
environment poorly suited to increasing heat, the UK is 
unprepared for the hot summers that will become ‘the 
new normal’.

   We show the millions of UK workers set to be exposed 
to excessive, dangerous working temperatures over the 
coming decades, as well the occupations and regions 
likely to be most heavily affected.

   Drawing on the Met Office’s UKCP18 Probabilistic 
Projections, we look at two different effects of global 
warming on the UK climate – increased extreme heat 
events (i.e. ‘hotter’ heatwaves) and higher average (‘day 
to day’) summer temperatures – modelling a range of 
different climate pathways and sensitivities.

EXECUTIVE 
SUMMARY
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   We categorise occupations into those which are 
‘exposed’, through being particularly sensitive 
to extreme temperatures (e.g. outdoor work and 
work with heavy machinery) and those which are 
‘vulnerable’, where work is affected by higher 
temperatures, but is less exposed (e.g. office-based 
work).

   We find that approximately two-thirds of the 
UK labour force could find themselves working 
in extreme heatwaves above 35°C – similar to 
those of July and August 2022 – by the end of 
the 2020s.

   Under the IPCC’s ‘business-as-usual’ climate 
pathway and conditions of high sensitivity, by 
2050 these extreme heatwaves could leave 
27.1 million workers at risk of dangerous 
temperatures

   Higher average, ‘day-to-day’ temperatures are 
also set to take a significant toll. Under the 
IPCC’s ‘business-as-usual’ pathway and high 
sensitivity, by the 2040s more than 1 million of 
the most exposed workers would have to work 
in temperatures above 27°C throughout the 
summer, setting a dangerous ‘new normal’.

   Outdoor workers are set to be one of the first 
groups to be affected, with workers in construction 
and cleaning activities some of the hardest hit. 
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   The most ‘exposed’ workers will be clustered in specific 
regions: we find that Birmingham, Hertfordshire, 
Barnsley, Doncaster, Rotherham, Lincolnshire and 
Staffordshire are likely to be most affected. Business-
as-usual scenarios are particularly alarming for 
Hertfordshire, where a warmer summer would take its 
toll by late-2040s.

   We outline policy recommendations necessary for 
the UK and its workers to weather hotter summer 
temperatures, following the TUC’s guidance of a new 
statutory maximum working temperature of 27°C for 
strenuous work and 30°C for indoor work, along with 
greater regulation of outdoor work. With many UK 
workers already frequently exposed to such conditions, 
change is required immediately.

   The UK should also expand retrofitting programmes to 
encompass workplaces as well as housing stock, while 
ensuring that planning does not rely on overly optimistic 
modelling conditions.
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The summer of 2022 was a significant milestone in the escalating global climate 
crisis. While continental Europe and the US West Coast suffered unprecedented 
wildfires, in East Asia, severe droughts hit China, compromising river transport and 
hydroelectric power generation. In the Indian subcontinent, bubbles of humidity and 
deadly temperatures combined with torrential rains to cause a humanitarian crisis 
in Pakistan. In many cases, these extreme weather events and heatwaves left tragic 
results, with the acute exposure of workers, in particular, taking o a new prominence. 
One name among many of those who perished through extreme weather in 2022 was 
José Antonio Gonzalez, a street-sweeper in Madrid, who died of heat stroke whilst on 
shift in July.1

Excessive heat poses a growing threat to the health, productivity and safety of workers 
around the world. Internationally, however, regulation in place to deal with increasingly 
extreme working temperatures continues to vary widely. While some countries have 
statutory guidelines, such as the United Arab Emirates, where the government has 
imposed a ban on working outdoors between 12:30 pm and 3:00 pm; Spain where there 
is a specified range of 17 to 27°C for sedentary work and 14 to 25°C for light physical 
work;2 and Cyprus – which has a legal maximum temperature of 32°C – other states 
offer much looser regulation.3 The US, for instance, recommends that workplaces be 
between 20°C and 24°C (68-76°F) with employers remaining ‘responsible for protecting 
workers from extreme heat’. In Germany, while there is a consensus that the maximum 
working temperature ought to be 26°C, when the outside temperature is above this, 
higher indoor temperatures in the working environment are tolerated, with no clearly 
defined upper limit.

1  Reuters (2022) ‘Madrid street-sweeper’s death prompts curbs on heatwave working hours’, 
Reuters. Accessible at: https://www.reuters.com/world/europe/madrid-street-sweepers-death-prompts-
curbs-heatwave-working-hours-2022-07-20/ 

2  Natalie Gil (2022) ‘Workplace temperature limits around the world’, Refinery29. Accessible 
at: www.refinery29.com/en-gb/2016/07/117224/workplace-temperature-limit-around-world 

3  Mance, H. (2022) ‘Summer is over. but the UK is unprepared for the heatwaves to come’, 
Financial Times. Accessible at: https://on.ft.com/3UhBcTP 

INTRODUCTION: 
LEFT OUT IN THE SUN

https://www.reuters.com/world/europe/madrid-street-sweepers-death-prompts-curbs-heatwave-working-hours-2022-07-20/
https://www.reuters.com/world/europe/madrid-street-sweepers-death-prompts-curbs-heatwave-working-hours-2022-07-20/
http://www.refinery29.com/en-gb/2016/07/117224/workplace-temperature-limit-around-world
https://on.ft.com/3UhBcTP
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The UK, however, lags even further behind internationally – even as 2022 saw 
record maximum temperatures mark the arrival of a new climate ‘normal’ on its own 
doorstep, with future summers set to become significantly warmer, and heatwaves 
ever more frequent and intense. With much existing building stock still unfit to deal 
with increasing heat, and a lack of any cultural norms allowing midday rest through 
siesta or similar, the UK remains extremely unprepared to deal with hotter summers – 
even before one turns to consider the lack of labour legislation to set parameters for 
temperature and humidity conditions in the workplace, currently left entirely at the 
behest of employers.

Although some UK employers have voluntarily set limits on working during hotter 
days – as in the case of the Royal Mail,4 which prevents delivery activities when 
temperatures exceed 35°C – UK legislation currently leaves workers completely 
unprotected from rising temperatures and the effects of any acute future heatwaves, 
putting workers who have no bargaining power with their employers especially at risk. 

How many workers are set to be exposed to a dangerous new normal of extreme 
heatwaves and hotter summer temperatures? Which occupations are likely to be most 
exposed and where?

The following study prospectively assesses a range of UK summer warming scenarios 
in the coming decades and provides a counterfactual analysis of the impact of this 
transition considering the current distribution of the labour force in different regions 
across the UK.

4   For more details of the Royal Mail’s policy see: royalmailwholesale.com/news/update-on-dis-
ruptive-event-in-respect-of-extremely-hot-weather  

https://www.royalmailwholesale.com/news/update-on-disruptive-event-in-respect-of-extremely-hot-weather
https://www.royalmailwholesale.com/news/update-on-disruptive-event-in-respect-of-extremely-hot-weather
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To analyse the exposure of the UK workforce to hotter working conditions, we assessed 
two main types of impact that high temperatures could have over the coming century.

   First, we focused on the risk posed by extreme temperatures to UK workers – 
that is, the increase in acute ‘heatwaves’ due to global warming. 

   Second, we evaluated the impact of overall hotter average summer 
temperatures on the UK workforce – in other words, the effect on temperatures 
’day-to-day’ due to global warming. 

DATA SOURCES
To analyse both of these impacts, we drew on the Met Office’s UKCP18 Probabilistic 
Projections, derived from 3000 equally-plausible “climate realisations” generated by an 
ensemble of climate models.5 These projections are based on grid cells with a spatial 
resolution of 25km, with data presented as percentiles to represent the range of 
uncertainty in projected average and extreme temperatures. 

The values for each grid cell were mapped to the UK administrative NUTS 3 area 
boundaries using a weighted average to compare temperature projections with labour 
data of the same resolution. The weighted average was determined by the percentage 
of the NUTS 3 areas occupied by each grid cell, and as such the final temperature 
projections for each NUTS 3 area are associated with a higher uncertainty than the 
initial UKCP18 25km grid cells.  

5   J.M. Murphy et al. (2019) ‘UKCP18 Land Projections: Science Report’, Met Office. Accessible 
at: https://www.metoffice.gov.uk/pub/data/weather/uk/ukcp18/science-reports/UKCP18-Land-report.
pdf 

METHODS, DATA 
AND KEY TERMS

https://www.metoffice.gov.uk/pub/data/weather/uk/ukcp18/science-reports/UKCP18-Land-report.pdf
https://www.metoffice.gov.uk/pub/data/weather/uk/ukcp18/science-reports/UKCP18-Land-report.pdf
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CLIMATE SCENARIOS AND SENSITIVITIES
Future climate scenarios are dependent on both the extent of anthropogenic 
warming and climate sensitivity. The UKCP projections reflect this through the use of 
Representative Concentration Pathways (RCPs) and probabilistic percentiles. RCPs 
show how the UK climate will change under various levels of global GHG emissions 
and climate policies, whilst the level of climate sensitivity is reflected in the different 
percentiles of each projection. In our analysis, we use all four RCPs and three 
percentiles (10th, 50th and 90th) to assess the impacts of more intense heatwaves and 
increased summer temperatures on the UK labour force for a range of future climate 
scenarios.

Representative Concentration Pathways (RCPs)
The IPCC has set out four pathways, known as Representative Concentration 
Pathways (RCPs) to describe a range of possible climate outcomes that could result 
from different levels of global GHG emissions. These have been developed using two 
layers of models. The first consists of integrated assessment models (IAMs), which 
simulate future anthropogenic emissions by considering changes in population size, 
economic growth, environmental policies, technologies, pollutants, land use and human 
behaviour.   The second layer uses the results of the IAMs as inputs for a wide range of 
complex climate models to project how the climate will change in response to different 
future emissions scenarios. The most comprehensive climate models take into account 
various geological and meteorological processes including the temperature of the 
atmosphere, ocean currents and heat-content, the carbon cycle, precipitation, sea ice 
extent and clouds.6 The climate models used by the IPCC have been developed by 
academic groups and research institutions from around the world and are extensively 
tested and validated using historical observations. The pathways are as follows: 

   RCP 2.6

   RCP 4.5

   RCP 6.0

   RCP 8.5

The RCP number signifies the amount of radiative forcing that will occur by the end of 
the century under that specific pathway. Radiative forcing is a scientific concept that 
quantifies the Earth’s overall energy balance. In terms of future climate policies:

   RCP 2.6 represents a very strict mitigation scenario, involving substantial net 
negative emissions over the coming decades. 

   RCP 8.5 represents a high emissions “baseline scenario” characterised by no 
further policies to curb emissions. 

   RCP 4.5 and RCP 6.0 are two intermediate mitigation scenarios that fall 
between RCP 2.6 and RCP 8.5. 

6   IPCC (2014), Climate Change 2014: Synthesis Report. Contribution of Working Groups 
I, II and III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change: 
p.151

EXPLAINER:
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Only pathway RCP 2.6  is likely to keep global warming below 2°C above pre-industrial 
temperatures in line with the Paris Agreement.7 

The following table shows the increase in global annual mean surface temperature for 
the period 2081-2100 from the pre-industrial level (1850-1900) for each RCP scenario 
as well as the 5-95% ranges. The data was collected from IPCC AR5 WG1 Table 12.38

RCP scenario Change in global mean surface 
temperature (°C) by 2081-2100 

RCP 2.6 1.6 (0.9-2.3)

RCP 4.5 2.4 (1.7-3.2)

RCP 6.0 2.8 (2.0-3.7)

RCP 8.5 4.3 (3.2-5.4)

Table 1: Increase in global annual mean surface temperature (°C) by 2081-2100 from pre-industrial 
baseline across a range of RCP scenarios

Climate sensitivity
Climate sensitivity is a measure of how much the global surface temperature will 
increase as the atmospheric concentration of CO2 increases. Predictive climate models 
with low climate sensitivity assume the Earth is relatively resilient to increases in 
greenhouse gas emissions and will therefore experience less warming per doubling of 
atmospheric CO2 than models with high sensitivity, for instance. Climate sensitivity 
is the Earth’s natural response to increased GHG emissions and as such cannot be 
controlled. The scientific community estimates a range of climate sensitivities, thus we 
have included three levels of sensitivities in this paper to cover various possible future 
scenarios:

   High sensitivity: this represents the 90th percentile in the set of models used 
by the Met Office.

   Median sensitivity: this represents the 50th percentile in the set of models used 
by the Met Office, in other words the median model.

   Low sensitivity: this represents the 10th percentile in the set of models used by 
the Met Office.

7   Ibid.

8   Collins, M., et al. (2013), ‘Long-term Climate Change: Projections, Commitments and Irrevers-
ibility’ in: Climate Change 2013: The Physical Science Basis. Contribution of Working Group I to 
the Fifth Assessment Report of the Intergovernmental Panel on Climate Change.
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EXTREME HEAT EVENTS
Governments, health authorities, workers and employers have to be prepared for the 
likelihood of ‘extreme heat events’ – heatwaves – within an already adverse scenario of 
progressively warmer summers.

To assess the impact of extreme heat events on the UK labour force, we set the 
threshold for ‘extreme’ conditions at 35°C. We determined which local areas (NUTS 
3) are predicted to experience temperatures above this threshold over the next several 
decades and compared it to the current distribution of the labour force to evaluate 
the areas and occupations most at risk of rising temperatures. 

There is a case that such a temperature threshold could be set lower: as previously 
mentioned, other countries, including Spain, have set maximum working temperature 
limits at 27°C for sedentary work and 25°C for light physical work. However, our 
analysis shows the potential exposure, even with a relatively liberal upper limit.

PROBABILISTIC PROJECTIONS OF CLIMATE EXTREMES (PPCE) 
Our analysis of extreme heat events (heatwaves) draws on PPCE data, which uses 
extreme value theory to describe the probability and intensity of particularly rare 
temperature events. We chose a 20 year return period for the extreme temperature 
projections, meaning that the probability of exceeding the projected temperature 
is once in a 20 year period – in other words, a 5% chance for any given year. It 
is important to note this data reflects the upper temperature bounds of future 
heatwaves. For example, under the RCP 8.5 pathway, the median PPCE climate 
model (50th percentile) predicts a 5% chance of temperatures exceeding 36.5°C in 
Birmingham during the summer of 2050. However, temperatures below 36.5°C could 
still be classified as heatwave-events, and are more likely to occur. 

The PPCE projections are not a hard limit, and more intense heatwaves may occur in 
any given year. For example, the UK record-high extreme temperature of 40.3°C in 
Coningsby, Lincolnshire during summer 2022 was 5°C higher than the predictions 
of even the higher sensitivity models (in the 95th percentile) for RCP 8.5. 

The increasing temperatures associated with these 1-in-20 year climate projections 
indicate the intensity of heatwaves will become more extreme with global warming. 
Moreover high-temperature events that only occurred rarely in the past will become 
more common. For instance, a 40°C day somewhere in the UK has a return time of 
once every 100 to 1000 years under the natural pre-industrial climate, but due to 
present levels of warming this has decreased to once every 100-300 years. By 2100 a 
40°C day is predicted to occur once every 3.5 years under a high-emissions scenario 
(RCP 8.5).9

The following maps show projected extreme temperatures for the UK under the RCP 
8.5 ‘business-as-usual’ pathway for the median sensitivity (50th percentile) and high 
sensitivity (90th percentile)climate scenarios

9   Nikolaos Christidis, Mark McCarthy, and Peter A. Stott (2020), ‘The Increasing Likelihood of 
Temperatures above 30 to 40 °C in the United Kingdom’, Nature Communications 11(1): 3093.
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2040 Extreme Temperatures RCP 8 .5 50th Percentile
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Figure 1: UK projected extreme temperatures 2030-2070 (RCP 8.5, median sensitivity) 
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Figure 2: UK Projected Extreme Temperatures 2030-2070 (RCP 8.5, High Sensitivity)
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RISING AVERAGE TEMPERATURES

The second part of our analysis looks at the average maximum daily summer 
temperature projections provided by the UK Met Office. Here we focus not on extreme 
events, but the rising average temperatures of UK summers. 

Drawing on the Trades Union Congress’ (TUC) recommendation of 27°C as a maximum 
temperature for outdoor strenuous work we set the threshold for ‘adverse working 
temperature’ at 27°C. For indoor workers, the TUC suggests a threshold of 30°C is 
acceptable, but to avoid any discomfort temperatures ought to be no higher than 
24°C.10 

The 27°C threshold is based on evidenced negative health and productivity effects at 
this level. Hot-weather conditions have been linked to higher rates of occupational 
injuries, particularly for outdoor workers and workers in indoor industries with high 
industrial heat production such as manufacturing.11

In addition to an increased risk of accidents, temperatures higher than 24°C also 
threaten productivity. Work performance and productivity tends to increase up to 21-
22°C, but begins to decline from 24°C by an average of 2% per additional temperature 
degree in the 25-32°C range.12 For example, an assessment of worker productivity in an 
office environment found that at 30°C performance was only 91.1% of the maximum, i.e. 
a reduction of 8.9%. 

To analyse the effects of hotter summertime temperatures we collected the average 
maximum daily temperature anomalies projected by UKCP Probabilistic Projections 
for the summer months (June, July and August) between 2022-2099. The temperature 
anomalies are related to a baseline of average annual summer temperatures from 
1981-2000. Observational averaged data for the baseline period was added to the 
temperature anomalies to determine the absolute values of the projected summer 
temperatures (average daily maximum).   

10   TUC (2022) ‘Heat the case for a maximum temperature at work’. Accessible at: https://www.
tuc.org.uk/sites/default/files/Temperature.pdf  

11   Fatima, Syeda Hira, et al., (2021) ‘Extreme Heat and Occupational Injuries in Different 
Climate Zones: A Systematic Review and Meta-Analysis of Epidemiological Evidence’, Environment 
International, 148: 106384.

12   Seppanen, Olli, William J. Fisk, and Q. H. Lei (2006), ‘Effect of temperature on task per-
formance in office environment’. Accessible at: https://indoor.lbl.gov/publications/effect-tempera-
ture-task-performance 

https://www.tuc.org.uk/sites/default/files/Temperature.pdf
https://www.tuc.org.uk/sites/default/files/Temperature.pdf
https://indoor.lbl.gov/publications/effect-temperature-task-performance
https://indoor.lbl.gov/publications/effect-temperature-task-performance
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The figures below show the projected average increase of summer time temperature 
across the UK. While the first plot expresses the average rise for the UK as a whole, 
the subsequent group of heat maps presents these projections at different points in 
time for UK's most granular geographical level (land observations 25km).
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Figure 3: UK average summer temperatures 2022-2100 across RCP scenarios, median and high 
sensitivities.
Temperature data sourced from the UK Met Office’s UKCP18 probabilistic projections 25km.

For highly sensitive models, under the ‘business as usual’ scenario, we find that the 
average UK temperature in summer would surpass 26°C by 2060, while under 
median sensitivity this point would be achieved by the end of the century.2020 Observed Average Temperatures

14°C - 17°C 
17°C - 20°C 
20°C - 23°C 
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Figure 4: UK average summer temperature (daily maximum), 2020.
Temperature data sourced from UK Met Office’s UKCP18 land observations 25km. 
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Figure 5:  Projected UK average daily maximum summer temperatures, 2040-2070 (RCP 8.5, median 
and high sensitivity)
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23°C - 26°C 
26°C - 29°C

2050 Average Temperatures RCP 8 .5 50th Percentile
14°C - 17°C 
17°C - 20°C 
20°C - 23°C 
23°C - 26°C

2040 Average Temperatures RCP 8 .5 50th Percentile
14°C - 17°C 
17°C - 20°C 
20°C - 23°C 
23°C - 26°C

2070 Average Temperatures RCP 8 .5 50th Percentile
14°C - 17°C 
17°C - 20°C 
20°C - 23°C 
23°C - 26°C 
26°C - 29°C

2040 Average Temperatures RCP 8 .5 50th Percentile
14°C - 17°C 
17°C - 20°C 
20°C - 23°C 
23°C - 26°C
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THE UK WORKFORCE: EXPOSED AND 
VULNERABLE 
Extreme heat waves will affect the entire workforce, bringing different direct and 
indirect risks to the UK’s working population. Extreme heat during work hours can 
result in a combination of physiological and psycho-behavioural responses that 
triggers a series of risks, making the worker more likely to suffer accidents at work, 
such as occupational injuries resulting from slips, trips and falls that could lead to 
wounds, lacerations and amputations, burns and minor cuts.13 

While studies indicate that outdoor workers are generally more exposed to direct and 
indirect risks, indoor workers will also be vulnerable.14 Therefore, considering that all 
workers will be subject to the risk of accidents in periods of extreme heat, our analysis 
divides workers into two groups: ‘exposed’ (high risk) and ‘vulnerable’ (at risk, but 
not as exposed). 

We mapped the current distribution of the labour force in 126 occupations, from 
which we identified 25 occupations where workers are ‘exposed’ and the remaining 91 
occupations where workers are labelled as ‘vulnerable’.

EXPOSED
We mapped occupations where workers are more prone to health risks in high 
temperatures. For these occupation types, we consider workers to be particularly 
‘exposed’ to very real risks of extreme heat. Generally, these occupations involve 
outdoor work, physically demanding jobs, industrial machinery, or indoor working 
environments with uncontrolled temperatures. We identified 25 ‘exposed’ occupations 
types: 

   Agricultural and Related Trades

   Elementary Agricultural Occupations

   Construction and Building Trades

   Building Finishing Trades

   Construction and Building Trades Supervisors

   Construction Operatives

   Elementary Construction Occupations

   Metal Forming

   Welding and Related Trades

13   Bonafede et al. (2016) ‘The association between extreme weather conditions and work-relat-
ed injuries and diseases. A systematic review of epidemiological studies’; Spector et al. (2019) ‘Heat 
exposure and occupational injuries: review of the literature and implications’ Curr. Environ. Health 
Rep., 6 (4);, Varghese et al. (2018), ‘Are workers at risk of occupational injuries due to heat expo-
sure? A comprehensive literature review’ Saf. Sci., 110

14   Ciuha et al., 2019 ‘Interaction between indoor occupational heat stress and environmental 
temperature elevations during heat waves’, Weather Clim. Soc., 11 (4) (2019)
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   Metal Machining 

   Fitting and Instrument Making Trades

   Vehicle Trades and Process Operatives

   Plant and Machine Operatives

   Assemblers and Routine Operatives

   Mobile Machine Drivers and Operatives

   Elementary Process Plant Occupations

   Protective Service Occupations

   Elementary Security Occupations

   Sports and Fitness Occupations

   Other Drivers and Transport Operatives

   Elementary Cleaning Occupations

   Electrical and Electronic Trades

   Skilled Metal, Electrical and Electronic

   Managers and Proprietors in Agriculture Related Services

   Elementary Storage Occupations

   Conservation and Environmental Associated Professionals

   Road Transport Drivers

VULNERABLE
We labelled all remaining workers as ‘vulnerable’, insofar as they are not directly 
exposed to the sun, nor work at very high temperatures, but are nonetheless negatively 
affected by working above a certain heat. Although exposed groups are more at 
risk during high temperatures, the entire workforce is vulnerable to extreme heat 
waves. In the UK, where many buildings are currently unprepared to deal with extreme 
heat, many indoor workers will be vulnerable. Very hot workspaces reduce comfort and, 
consequently, productivity.15 Therefore, from the 126 occupations, we grouped the other 
91 categories of occupations that will leave workers vulnerable in scenarios of extreme 
heat.

PREDICTING FUTURE WORKFORCE COMPOSITION: A NOTE
It should be noted that it is difficult to predict the exact composition and geographic 
spread of the workforce, decades in advance. For this study, we take the current 
distribution of the workforce, according to their occupation codes, across the whole 
of the UK, and relate future scenarios to this baseline distribution. Our geographic 
workforce data was procured through a request to ONS social statistics specifically for 
this project. 

15   Climate Change Committee (2022), ‘Independent Assessment of UK Climate Risk’. Accessi-
ble at: https://www.theccc.org.uk/publication/independent-assessment-of-uk-climate-risk 

https://www.theccc.org.uk/publication/independent-assessment-of-uk-climate-risk
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EXTREME
HEATWAVES
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How many UK workers are at risk of extreme temperatures? 

Here, we assess the number of workers affected under warming scenarios (RCPs) 2.6°C, 
4.5°C, 6C and 8.5°C, evaluated by Low, Median and High sensitivity models. We use the 
aforementioned 35°C threshold to determine safe/unsafe working conditions.

Number of UK workers at risk of extreme temperatures (low climate sensitivity)
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Figure 6 - Number of UK workers at risk of extreme temperatures, 2020-2100 (low sensitivity)
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
Concentration Pathways.

For low sensitivity models, under ‘business-as-usual’ (RCP 8.5), 1 million UK workers in 
exposed or vulnerable occupations could face working in extreme temperatures 
by 2040. Low sensitivity conditions and RCPs below 8.5 would still leave thousands of 
workers affected by 2030 and 2040.

EXTREME 
HEATWAVES



Autonomy Left Out in the Sun 25

Number of UK workers at risk of extreme temperatures (median climate 
sensitivity)
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Figure 7 - Number of UK workers at risk of extreme temperatures, 2020-2100 (median sensitivity)
Source: Autonomy's calculations based on ONS and MetOffice data,  based on the IPCC’s Representative 
Concentration Pathways.

Figure 7 above shows that, under the projections of median sensitivity models, UK 
workers could begin to suffer from the impacts of extreme heatwaves from the 
present decade, the 2020s. From 2030, at least 20 million workers are likely to be 
threatened in all RCPs.

Number of UK workers at risk of extreme temperatures (high sensitivity)
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Figure 8 - Number of UK workers at risk of extreme temperatures, 2020-2100 (high sensitivity)
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
Concentration Pathways.



Autonomy Left Out in the Sun 26

For high sensitivity models, under all RCP scenarios, we find that – by the end 
of 2020s – at least 20 million workers, or around two-thirds of the working 
population, would be significantly at risk of working through extreme heat events. 

For the RCP 8.5 high emissions scenario (‘business as usual’) we find that more than 
99% of workers across the UK labour force will very likely experience working in an 
extreme heat event during the final quarter of the 21st century.

DIFFERENTIATING BETWEEN EXPOSED AND 
VULNERABLE WORKERS
Next, we differentiate the impact on workers categorised as either ‘exposed’ and 
‘vulnerable’ under business-as-usual scenarios for extreme heat events for all three 
sensitivities (low, median and high).

Projected numbers of ‘vulnerable’ and ‘exposed’ UK workers (RCP 8.5, low 
sensitivity)
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Figure 9 - Projected numbers of ‘vulnerable’ and ‘exposed’ UK workers (RCP 8.5, low sensitivity)
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
Concentration Pathways.

Under RCP 8.5 and low sensitivity models, Figure 9 shows upticks in the number of 
threatened workers from the 2030s onwards. While ‘exposed’ workers are subject to a 
steady rise, vulnerable workers would see a drastic increase from 2070s onwards, and 
triple in number from less than 1.5 million in 2030s to more than 5 million by the end 
of the century.
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Projected numbers of ‘vulnerable’ and ‘exposed’ UK workers (RCP 8.5, median 
sensitivity)

2020 2030 2040 2050 2060 2070 2080 2090 2100
Year

5

10

15

20

N
um

be
r o

f w
or

ke
rs

 (
m

illi
on

s)
Exposed
Vulnerable

Figure 10 - Projected numbers of ‘vulnerable’ and ‘exposed’ UK workers (RCP 8.5, median sensitivity)
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
Concentration Pathways.

In Figure 10, under RCP 8.5 and median sensitivity models, from even as early as 2030, 
more than a quarter of the UK labour force – around 10 million people – in both 
exposed and vulnerable occupations, will be exposed to extreme heat. The number of 
‘exposed’ workers at risk consistently increases to the end of the century, but the most 
vulnerable workers accelerates even more sharply from the 2030s. 

Projected numbers of ‘vulnerable’ and ‘exposed’ UK workers (RCP 8.5, high 
sensitivity)
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Figure 11 - Projected numbers of ‘vulnerable’ and ‘exposed’ UK workers (RCP 8.5, high sensitivity)
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
Concentration Pathways.
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Under RCP 8.5 high sensitivity models, Figure 11 shows that almost 22 millions workers 
- or more than a half of the UK labour force - are set to suffer extreme heat waves 
by 2030. By the late 2050s 6.2 million of those in ‘exposed’ occupations will be at risk, 
almost the entire population of those workers.

THE PICTURE IN 2050 
To get a more concrete picture of just how many workers could be both vulnerable and 
exposed to extreme weather conditions in the near future, the charts below offer a 
breakdown of the figures for the year 2050.

Projected numbers of ‘vulnerable’ and ‘exposed’ UK workers across RCP scenarios, 
2050 (low sensitivity)
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Figure 12 - Projected numbers of ‘vulnerable’ and ‘exposed’ UK workers across RCP scenarios, 2050 
(low sensitivity).  
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
Concentration Pathways.

Figure 12 shows that, in 2050, more than 250,000 exposed workers will experience 
extreme temperatures with a further 700,000 vulnerable workers facing similar 
conditions under the RCP 8.5 and low sensitivity scenarios.
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Projected numbers of ‘vulnerable’ and ‘exposed’ UK workers across RCP scenarios, 
2050 (median sensitivity)
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Figure 13 - Projected numbers of ‘vulnerable’ and ‘exposed’ UK workers across RCP scenarios, 2050 
(median sensitivity) 
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
Concentration Pathways.

Under median sensitivity models and a high emissions pathway, Figure 13 shows that in 
2050 almost 16 million vulnerable workers and a further 4 million exposed workers are 
at risk of extreme heat. Under this evaluation, 21 million UK workers in total would be 
at risk of extreme heat events in 2050 under the business-as-usual scenario.

Projected numbers of ‘vulnerable’ and ‘exposed’ UK workers across RCP scenarios, 
2050 (high sensitivity)
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Figure 14 - Projected numbers of ‘vulnerable’ and ‘exposed’ UK workers across RCP scenarios, 2050 
(high sensitivity)  
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
Concentration Pathways.
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Under the ‘business-as-usual’ scenario for the high sensitivity models, in Figure 14, in 
2050 more than 20 million vulnerable workers would be exposed to extreme conditions 
and alongside 6 million exposed workers. It should also be noted that for higher 
sensitivity models for abnormal heat, the difference between the different four RCPs 
are almost negligible.

Furthermore, even under higher sensitivity models, and a ‘business as usual’ pathway, 
Orkney and the Shetland Islands are not in danger of extreme heat events nor a 
dangerously high rising general temperature (even by 2070). 
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Having focused on the scale of workers affected by an uptick in extreme weather 
events over the coming century, we now instead focus on the ‘regular’ warming that is 
projected to occur continuously and progressively every year, bringing up the ‘average’ 
temperature of UK summers.

Focusing on the average temperature rise, as well as projected extremes, is particularly 
important because these better capture the ‘day-to-day’ working conditions most likely 
to be experienced during the summer months of a given year.

As discussed in an earlier section, we take the threshold for an ‘adverse working 
temperature’ to be 27°C, following TUC recommendations for outdoor work. 

This section focuses only on those workers classified as ‘exposed’ – i.e. in outdoor work, 
manufacturing, etc. (see list on pages 21-22) – given that the TUC has recommended a 
higher threshold of 30°C for those workers that are merely vulnerable, in other types of 
occupation.

We take ‘exposed’ workers to be ‘at-risk’ if the area they reside in exceeds an 
average maximum daily summer temperature of 27°C in any given year.

As with the previous section, the number of workers ‘at-risk’ directly depends on the 
RCP and climate sensitivity of each model. Under high climate sensitivity, workers will 
become at-risk under all RCP scenarios, while the number of workers at risk under 
median sensitivity models progressively increases between RCP 6.0 and RCP 8.5. For 
low climate sensitivity models, the highest average summer temperature in local areas 
of the UK is projected to peak at 25°C, and as such no workers would be set to be at 
risk of experiencing average temperatures above the 27°C threshold.

DAY-TO-DAY 
TEMPERATURE RISE
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Projected numbers of UK workers exposed to high average temperatures across 
RCP scenarios, 2022-2100 (median sensitivity)
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Figure 15 - Projected numbers of UK workers exposed to high average temperatures across RCP 
scenarios, 2022-2100 (median sensitivity)
Source: Autonomy's calculations based on ONS and MetOffice data, , based on the IPCC’s Representative 
Concentration Pathways.

For median climate sensitivity models, as Figure 15 shows, a rise in average 
temperatures above 27°C would begin to affect exposed workers in 2075 and 2093 
under RCP 8.5 and RCP 6.0 respectively. No exposed workers are ‘at-risk’ under the 
lowest RCP 2.6 and 4.5 mitigation scenarios, however, by the end of the century, over 
3.4 million people in exposed jobs will be at risk for RCP 8.5 and just over 600,000 for 
RCP 6.0.
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The projected number of people at risk of high temperatures working conditions 
over 27C from 2022 to 2099 by IPCC emissions scenarios - high climate 

sensitivity 
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Figure 16 - Projected numbers of UK workers exposed to high average temperatures across RCP 
scenarios, 2022-2100 (high sensitivity)
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
Concentration Pathways.

For higher sensitivity models, Figure 16 shows that the prospects for workers to 
continuously suffer from high average temperatures are more dramatic. For the high 
emissions “business-as-usual” scenario (RCP 8.5), over a million “exposed” workers would 
be at risk by 2050.

For high climate sensitivity models, Figure 16 shows exposed workers are set to become 
at-risk under all 4 mitigation scenarios. Under business-as-usual (RCP 8.5) workers 
will begin experiencing average summer temperatures above 27°C by 2040. Over 1.4 
million exposed workers will then be at risk by 2050, over 4 million by 2070, and over 6 
million by the end of the century.

If the ‘middle’ RCP 4.5 or RCP 6.0 pathways are followed, exposed workers will begin to 
experience dangerous average working temperatures by the 2050s, with over 600,000 
affected by the end of the decade. This is projected to increase to 1.7 million and 2.2 
million by 2070, and 4.1 million and 5 million by the end of the century for RCP 4.5 and 
6.0 respectively. 

Under the best-case pathway, RCP 2.6, in which CO2 emissions are curbed immediately 
and net negative emissions reached soon after – a situation which currently appears 
highly optimistic – some workers will still be at risk, starting during the 2060s. 
However only 500,000 exposed workers would be affected by average max summer 
temperatures exceeding 27°C by the end of the century. 
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WHICH OCCUPATIONS WILL BE MOST AFFECTED?
In this section, we look more closely at the specific occupations within which exposed 
workers will be exposed to a rise in average summer temperature to unsafe conditions.

Turning first to the high sensitivity models for the business-as-usual scenario in Figure 
17, by mid-2040 almost 200,000 construction workers or workers in elementary 
cleaning occupations are set to be unprotected – the two most affected occupations.

Top 5 occupations most affected by high average temperatures (RCP 8.5, 
median sensitivity)

Figure 17 - Occupations most affected by high average temperatures (RCP 8.5, high sensitivity)
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
Concentration Pathways.

Along with Storage, Electrical and Agricultural trades, by the mid 2050s these top five 
most affected occupations would pass 1 million workers.
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Top 5 occupations most affected by high average temperatures (RCP 8.5, 
median sensitivity) 
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Figure 18 - Occupations most affected by high average temperatures (RCP 8.5, median sensitivity)
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
Concentration Pathways.

Under the business-as-usual scenario for median sensitivity models, as we see in Figure 
18, hotter average summer temperatures would reach dangerous conditions in the last 
quarter of the current century, affecting mostly Construction workers.

Occupations most affected by high average temperatures in 2050 (RCP 8.5, 
high sensitivity)
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Figure 19 - Occupations most affected by high average temperatures in 2050 (RCP 8.5, high 
sensitivity)
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
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Concentration Pathways.

For business-as-usual scenarios assessed by high sensitivity models, the warmer 
summer affects most outdoors workers and manufacturing workers.

WHICH AREAS WILL BE MOST AFFECTED?
Breaking these figures down geographically, by the end of the century all regions 
across the UK are set to see their labour forces affected by higher average summer 
temperatures. Under ‘business as usual’ scenarios, and either median or high 
sensitive models, the highest number of exposed workers are located in Birmingham 
and Herefordshire. In absolute terms the most affected city in the UK would be 
Birmingham. Weighted by population, however, one of the most affected regions is 
Hertfordshire.

Top 5 UK regions most affected by high average temperatures, 2050 (RCP 8.5, 
high sensitivity)
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Fig 20. UK regions most affected by high average temperatures, 2050 (RCP 8.5, high sensitivity) 
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
Concentration Pathways 8.5.
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Top 5 UK regions most affected by high average temperatures, 2060-2070 (RCP 
8.5, high sensitivity)

0 20000 40000 60000 80000 100000

Number of workers

Barnsley, Doncaster and Rotherham

Lincolnshire

Staffordshire CC

Devon CC

Leeds

Fig 21. UK regions most affected by high average temperatures, 2060-2070 (RCP 8.5, high sensitivity)
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
Concentration Pathways 8.5.

Under business as usual (RCP 8.5), the most affected regions by the end of the 2050s 
would be Hertfordshire and Birmingham (as in figure 20), while figure 21 shows that, 
between 2060s and end-2070s, Lincolnshire16 and Barnsley are set to have the most 
workers at risk.

16   40.3C, the highest recorded temperature in the UK was set in July 2022 in Lincolnshire. See 
Mance, H. (2022) ‘Summer is over. but the UK is unprepared for the heatwaves to come’ Financial 
Times. Accessible at: https://on.ft.com/3UhBcTP 

https://on.ft.com/3UhBcTP
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Top 5 UK regions most affected by high average temperatures, 2070s (RCP 8.5, 
median sensitivity)
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Fig 22. UK regions most affected by high average temperatures, 2070s (RCP 8.5, median sensitivity) 
Source: Autonomy's calculations based on ONS and MetOffice data, based on the IPCC’s Representative 
Concentration Pathways 8.5.

Using median sensitivity models under business as usual scenarios, the rise in average 
summer temperatures to unsafe conditions will begin affecting workers during the 
2070s. "Redbridge and Waltham Forest", "Hackney and Newham" would be the most 
affected places between 2070 and 2080.
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Our analysis makes clear that over the coming decades, escalating climate crisis 
threatens to expose millions of UK workers to hot and unsafe working conditions. 

Extreme temperatures, however, are far from a future threat alone. As the summer of 
2022 and its new records made clear, the UK is already prone to heatwaves that far 
exceed safe working conditions. Policy-makers and governments need to begin acting 
now to not only prepare for future change, but also protect workers from dangers 
in the present. Responding to hotter summers has to form a central part of the UK’s 
climate change mitigation and adaptation strategies.

1. Expand retrofitting programmes to workplaces

With rising average summer temperatures, and increased intensity of 
heatwaves, demand for cooling in buildings is likely to increase dramatically. 
While targets have been set to retrofit housing stock, higher temperatures 
necessitate the expansion of this to workplace buildings across the UK, offering 
the insulation required to provide cool, safe environments. Improved insulation 
of working environments would not only help the UK adapt to increasing 
temperatures – it would also help mitigate emissions through decreased reliance 
on air conditioning and other carbon-intensive technologies.

2. Set statutory maximum temperatures and further legal protections for 
outside work

The UK needs to rise to international standards and define legal maximum 
temperatures so that employers can be held to their existing obligation to 
provide workers with a safe working environment.

The TUC has recommended absolute maximums of 30C for indoor work, and 
27C for strenuous work – with the expectation of normal conditions remaining in 
the 22C to 25C range.17 

17   TUC (2022), ‘Is there a maximum temperature in workplaces?’ Accessible at: https://www.tuc.
org.uk/guidance/there-maximum-temperature-workplaces 

WEATHERING THE HEAT: 
POLICY RECCOMMENDATIONS

https://www.tuc.org.uk/guidance/there-maximum-temperature-workplaces
https://www.tuc.org.uk/guidance/there-maximum-temperature-workplaces
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The safety of outdoor workers should also be bolstered by ensuring employers 
have legal obligations to protect outside workers specifically – for instance, by 
organising work differently so employees are not exposed during the hottest 
parts of the day. There should also be legal requirements to provide workers 
with sun protection and drinking water.

Taken together, these specific legal protections would help provide trade 
unions with the tools to enforce employers’ existing obligations to ensure a safe 
working environment – as it stands, these often prove impossible to enforce 
unless workers are seriously injured or killed through the heat.

3. Prepare for the worst

Our analysis has shown how the impact of hotter temperatures on the workforce 
will vary with differing emissions pathways and levels of climate sensitivity. It 
may be tempting for policymakers to ground their decision-making in ‘best case’ 
scenario planning – assuming, for instance, near-term net-negative emissions 
and low sensitivity.

This would be a serious mistake. Not only does the low/negative emissions 
‘RCP 2.6’ pathway look increasingly unlikely, along with ‘low climate sensitivity’ 
conditions;18 we have recent experience of extreme events, such as the UK’s 
record-breaking 2022 summer heatwave, which outpaced the expectations 
of many climate scientists.19 As the UK Government’s response to the Covid 
pandemic in 2020 made abundantly clear, a lax, overly optimistic approach to 
scenario planning and preparedness can be disastrous. Policymakers need to 
prepare for the worst, expecting significantly warmer summers and more acute 
heatwaves from the present day: the safety of millions of UK workers could 
depend on it.

Even short of the worst coming to pass, an expanded retrofitting programme 
and statutory maximum temperatures would still play a significant role in 
reducing the UK’s emissions, updating workplaces to more comfortable, 
productive environments, and adding to an expanded set of ‘Universal Workers 
Rights’ to bring the UK economy into the 21st century.20

18   Piers Forster et al. (2020), ‘Guest post: Why low-end climate sensitivity can now be ruled out’, 
Carbon Brief. Accessible at: https://www.carbonbrief.org/guest-post-why-low-end-climate-sensitivity-
can-now-be-ruled-out/ 

19   See Damian Carrington (2022), ‘Day of 40C shocks scientists as UK record ‘absolutely oblit-
erated’’, The Guardian. Accessible at: https://www.theguardian.com/environment/2022/jul/19/day-of-
40c-shocks-scientists-as-uk-heat-record-absolutely-obliterated 

20  Phil Jones (2021) Universal Workers Rights, Autonomy. Accessible at: https://autonomy.
work/portfolio/universal-workers-rights/ 
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