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Heating in UKbuildings is dominated by fossil fuels as themain energy source, representing over 80%of the household
energy consumption and 79% of the carbon emissions. Therefore, heat decarbonisation in this sector should be accel-
erated in order to achieve the 2050 net zero carbon targets. However, there is still a great deal of uncertainty regarding
the social impacts of heat decarbonisation strategies on households and the communities. The multiplicity of social
criteria and inconsistency of their measuring methods complicate the assessment of social sustainability in the energy
systems, leading to less incorporation of the social factors in design and decision-making processes. Therefore, identi-
fying a set of indicators that represent the social performance of energy systems is an essential for conducting a holistic
sustainability assessment. In this research, a methodological process is established primarily aimed to identify, select,
and prioritise a representative set of indicators that can reflect the social sustainability of the heating transition in the
building industry. The research accounts for a qualitative survey and judgments of experts to determine the indicators
and their importance weights thus reducing the subjectivity and uncertainties of the process. The result is a social sus-
tainability assessment framework that will enable decision-makers to evaluate the transition pathways, select the best
alternatives, and monitor their performance, by analysing social indicators in conjunction with other sustainability
parameters.
Video to this article can be found online at https://doi.org/10.1016/
j.sctalk.2022.100092.
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Figures and tables
Fig. 1. Challenges of heat decarbonisation: Sustainable heat transitions involvemore than a simple shift to less carbon-intensive technologies. They are tied upwith several
economic, technical, environmental, and social challenges that have the potential to negatively impact upon the wellbeing of people and communities if end-user needs are
not carefully considered.

Fig. 2. Sustainability assessment: Sustainability assessments integrates the three dimensions of sustainability in a comprehensive framework.

Fig. 3. Requirements for sustainability indicators: Based on these requirements, sustainability indicators will be able to quantify, analyse, and communicate complex
sustainability information in a simple way through systematic, precise, consistent, and transparent measures.
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Fig. 5. Pareto chart: Pareto chart is drawn for the identified social indicators. The indicators are divided into two parts through a red line that cuts the cumulative percentage
graph at 80%. The indicators with less than or equal to 80% cumulative frequency are considered vital and are proceeded to the next stage.

Fig. 4.Methodology stages:Amethodological process is established, consisting of five stages to identify, select, and prioritise a representative set of sustainability indicators
for heating transition.
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Fig. 6. Expert participants: The survey is completed by 25 certified experts from different sectors. This figure illustrates participants from academia and industry-technical
build the biggest share of participants (36%). Around 12%were from professional/governmental institutions. Industrymanagers and research institutes share the same num-
ber of participants (8%).
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Table 1
Indicators set: A total of 12 indicators are shortlisted through the two rounds of refinement. The indicators' measurement unit and direction of impact are also given in the
table.
Social Indicator
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Measurement Unit
 Description
4

Impact on
Sustainability
el poverty
 %
 Risk of exposure to fuel poverty using LIHC indicator
 −

hermal comfort
 %
 Percentage of hours in thermal comfort using PMV indicator
 +

ealth impacts
 £
 Activity damage cost for each technology over the lifecycle
 −

mployment impact
 Job/GWh
 Number of employees hired over 12 months per unit of heat produced
 +

cial acceptance
 %
 Public preference for the utilisation of the technology
 +

fety
 Injuries/GWh
 Occupational accident risk and public hazards over life cycle
 −
Sa

Aesthetics and
visual impact
%
 Perceived visual connection with the surrounding landscape
 −
sability and functionality
 %
 Extent to which the system is understandable, simple in use and adjustable
 +

eliability of and security
 %
 Percentage of the equivalent available hours to the statistical hours
 +

coustic performance
 dB
 Airborne exterior sound insulation
 −

cial benefits
 %
 Level of compatibility with cultural and local heritage values
 +

vere accidents
 #/GWh
 Number of severe accidents per unit of heat produced
 −
Se
Table 2
Indicators' priority: The identified indicators are ranked based on their importance weight, obtained using the AHP
method. Global weights in the table refer to the overall weights of indicators with respect to the goal of sustainability.
The local weights refer to weights of indicators with respect the goal of social sustainability.
Social Indicator
 Local Weight
 Global Weight
ealth impacts
 20.25%
 5.48%

uel poverty
 13.45%
 3.64%

hermal comfort
 12.80%
 3.46%

afety
 10.80%
 2.92%

mployment impact
 9.13%
 2.47%

eliability and security
 8.12%
 2.20%

sability and functionality
 6.36%
 1.72%

ocial acceptance
 5.84%
 1.58%

coustic performance
 5.04%
 1.36%

esthetics and visual impact
 3.38%
 0.91%

evere accidents
 3.10%
 0.84%

ocial benefits
 2.21%
 0.60%
S



Fig. 7. Constituents of social sustainability: Figure recaps the results of the research in a pie chart illustrating the constituents of social sustainability and their importance
weight concerning the heating transition in the building sector. Using these indicator set, social sustainability can be incorporated into design and design-making processes.
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