
LECTURE 11
HUMAN FACTOR IN BUILDING ENERGY SAVING

OVERALL AIM: 
Ability in the recognition of human factor impact in building retrofit and urban 

regeneration and in tackling it through the development of public private 
partnerships and other models and instruments 



What do we mean with HF?
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• consumer behavior as a “set of activities prospective customers undertake in 

searching, selecting, valuing, assessing, supplying and using of products and 

services in order to satisfy their needs and desires” (Čavoški and Markovíc 2015)

• Occupant behavior has been referred as a set of “observable actions or reactions 

of a person in response to external or internal stimuli, or respectively actions or 

reactions of a person to adapt to ambient environmental conditions such as 

temperature, indoor air quality or sunlight” (International Energy Agency EBCP 

2013)

• Energy behavior has been defined as “all human actions that affect the way that 

fuels (electricity, gas, petroleum, coal, etc.) are used to achieve desired services, 

including the acquisition or disposal of energy-related technologies and 

materials, the ways in which these are used, and the mental processes that relate 

to these actions” (International Energy Agency DSM Energy Efficiency 2014)



Occupant behaviour and policy 
instruments
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• Behaviour patterns

Different energy conservation
strategies/programmes for each
behavioural patterns:
CONSERVERS à to reinforce high 
level of energy concerns and low level
of comfort concerns

SPENDERS à changing behaviour is a 
difficult task. Better home insultation

COOL à to stress the adverse effect of high ventilation levels
WARM à good clothing instead of high temperature may not reduce comfort
AVERAGE à information on lower temp. and ventilation to move them into CONSERVERS 

W.F. Van Raaij, T.M. Verhallen, Patterns of 
residential energy behavior, Journal of Economic 
Psychology, 4 (1983) 85–106



Occupant behaviour and policy 
instruments
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• Insights from behavioural economics and psychology

They applied behavioural economics and 
psychology to highlight the key cognitive 
biases and motivational factors that can 
guide the effective design and delivery of 
consumer-focused strategies and public 
policy interventions to improve residential 

energy conservation
Policy implications:
• Loss aversion
• Normative social influence
• Perceived trust
• Avoid complexity

E. R. Frederiks, K. Stenner, E. V. Hobman, 
Household energy use: Applying 
behavioural economics to understand 
consumer decision-making and behaviour, 
Renewable and Sustainable Energy Reviews, 
Volume 41 (2015) 1385-1394



Occupant behaviour and policy 
instruments
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• Insights from behavioural economics and psychology

They proposed a conceptual framework for selecting occupancy- focused 
energy interventions in buildings. The framework adopts a 
motivation/opportunity/ability (MOA) approach: measuring occupants’ 
pre- and post- intervention exposure MOA level and energy-use profiles; 
clustering occupants based on identified characteristics; choose energy-
efficiency intervention strategies accordingly 

A. Karatas, A. Stoiko, C. C. Menassa, Framework for selecting occupancy-focused energy interventions in 
buildings, Building Research & Information, 44 (5-6) (2016), 535-551



Occupant behaviour and policy 
instruments
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(continue)



Determinants of occupant 
behaviour
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Household characteristics Building characteristics
• Dwelling size
• Dwelling age
• Building envelope
• HVAC system
• Lighting
• Appliances

Demographic Educational Socio-economic

• Gender
• Age
• Household type and size
• Health

• Education level
• Awareness
• Knowledge
• Motivation

• Housing tenure
• Income
• Culture
• Occupation

Behavioural patterns
Heating behaviour  |  Cooling behaviour  |  Window/ventilation behaviour  |  Use of appliances

Household energy behaviour

Energy consumption



From behaviour change to systemic 
change: the role of community
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“Community initiatives have the potential to establish ownership and responsibility 
for actions to improve environmental footprint/energy efficiency, even in situations 
where individuals may otherwise feel that their contribution is insignificant.”
(European Environment Agency, Achieving energy efficiency through  behaviour change: what does it take, 
EEA Technical report No 5/2013)

Community-based programmes are able to achieve multiple benefits in the same 
environment, resulting in high level of awareness on risks and barriers to the 
effective implementation of urban regeneration programmes. 
Analysis of co-benefits:

Beneficiaries Co-benefits 

Public authorities/energy providers Subsidies avoided; arrearages savings 

Property owners High property value; rents paid on time 

Households Improved comfort, health, safety and education; preserve affordability 

 



Occupant behaviour and 
regeneration of social housing stock
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2ndSkin approach – the Netherlands 



Occupant behaviour and 
regeneration of social housing stock
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Community Energy Saving Programme – UK



Occupant behaviour and 
regeneration of social housing stock
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Skåne Initiative – Sweden



Occupant behaviour and 
regeneration of social housing stock

Key Action 2: Strategic Partnership Projects, Agreement n° 2016-1-PL01-KA203-026232

Rig.ener.a Programme – Italy



Occupant behaviour and 
regeneration of social housing stock

Key Action 2: Strategic Partnership Projects, Agreement n° 2016-1-PL01-KA203-026232

Rig.ener.a programme – Italy
Three-years programme (2016-2019) 
Regeneration of social housing stock in Bologna
Involvement of private or public companies (Energy Service Companies – ESCos) 
Energy renovation of the housing stock through Energy Performance Contract (EPC). 



Occupant behaviour and 
regeneration of social housing stock
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Analysis framework



Occupant behaviour and 
regeneration of social housing stock

Key Action 2: Strategic Partnership Projects, Agreement n° 2016-1-PL01-KA203-026232

(continue)



Summarising
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The analysis of behavioural patterns is relevant not only for the design 
sector and for the accuracy of the simulation of energy performances, but 
also for policy – makers for designing effective policy instruments

Behaviour is more likely to be deliberately considered and changed when a 
discontinuity occurs in the household context. Therefore, urban 
regeneration programmes are the key opportunity to involve households in 
order to make them reconsidering their consumption practices.

Regeneration programmes towards energy efficiency of the social housing 
stock are able to achieve non-energy co-benefits and to reduce fuel poverty



Summarising
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(continue)

The regeneration initiatives analysed in Italy and in the other three countries 
have proven that private companies a significant part of the energy 
efficiency process in social housing stock.

Occupant behaviour can affect the payback periods of the investment. The 
more the uncertainties related to the impact of the human factor are 
reduced, the more the payback time of the retrofitting interventions may be 
reduced.
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