Energy behaviours as promoters of energy efficiency:

An integrative modelling approach
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Objectives

Energy behaviours are explored as an important resource in the context of promoting end-use
energy efficiency in the residential sector:

1. Establishing the influence of energy behaviours on energy consumption through a

multidisciplinary approach
2. Estimating energy behavioural savings potential using BEPS tools

3. Foreseeing energy behaviour adaptations during the transition to smart(er) grids and
characterisation of end-users’ preferences regarding a residential demand responsive energy

management system

4. Supporting the design of more effective behaviour change interventions and energy

efficiency policies



Potential Savings of Energy Behaviours

= 0-20% (Gynther, 2011)

0% Use of more efficient equipment
Imeida,

WORLD: 0-7.4% (Delmas et al., 2013)

(Ueno et al., 2006) ;

Equivalent or superior to the replacement of equipment or the improvement of
buildings, but results can not be generalised




Research Plan

Real case studies

Residential sector
Case study 1: N=128
Case study 2: N=1,084

MULTIDISCIPLINARY APPROACH

Engineering & Social sciences
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Results: (1) Energy behaviours influence on energy
consumption

Energy Behaviours: ,

 Use

* Investment

* Maintenance

» Self-control and monitoring

* Provision and management of energy
resources

* Influenced by multiple variables:

Personal, contextual, technological, environmental

« Different energy stakeholders are interested:

Regulators, governmental and energy agencies, utilities, energy service companies,
consumer associations, scientific community



Results: (2) Behavioural impact on energy consumption

Real case study Building energy performance simulations
kWh/y.m?
Behaviour & energy monitoring o
@ Appliances
B [ e —
m Heating
200 @ Cooling

A multiple regression analysis yielded “131%

m Water heating

a solution accounting for 60% of the 150

variance of electricity consumption: 100

50

— ; 10/0 BehaViour based on . Efficient Reference Inefficient
technical know-how

* Wasteful practices almost as 4 X more energy
J intensive than efficient practices
/ 1.8% kWh/day

* Higher savings potential associated with

behavioural investment practices

« Potential of usage practices is not negligible




Results: (3) Behavioural changes to Smart(er) Grids

. Accepting
Adoption of Shifting  (jrect load
smartgrid  demand control
ing i technologies ; ;s o ;
Enl:olllng_ in the 9 )  Financial incentives,
liberalised " \» value added and
energy market ) personalised services,
" and environmental
protection
FACILITATING ADAPTATIONS * Detailed feedback
CURRENT CHANGES * Not interfering with the
71% Willing to adopt an “Energy household activities and
p— Box” override option
Iibe:ali:erg zner | market 68% Willing to shift energy ' ili
ay I T——" * Trust in the utility
7% Use energy monitorin : _
devices 9y g 35% Accept direct load control + Regulation role
29% Control TOU * Influence of the socio-
3% Prosumers and 3% economic context

own EV




Results: (4) Designing more effective behaviour change
interventions

Previously understand each situation
Specify which energy behaviours to address
Involve the different energy stakeholders and reconcile their perspectives

Build a multidisciplinary team

-

Tailor the intervention using methods from different fields and keep it flexible
and adaptive

6. Ensure adequate material, human and financial resources
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Behave 2016 - 4th European Conference on
Behaviour and Energy Efficiency

8 - 9 September 2016

University of Coimbra, Portugal

Behave 2016 aims to bring researchers and practitioners involved in end-use energy efficiency to share recent research, new technological
developments and best practices on understanding and influencing behaviour related to energy efficiency. Research on behaviours associated
with energy use plays a fundamental role to achieve a more sustainable energy system, in face of challenges such as security of supply, climate
change and evolution to the smart grids.

Contributions to Behave 2016 are expected to cover a wide range of topics related with energy efficiency and behaviours, namely:

promoting sustainable energy behaviours: instruments, interventions and evaluation of behaviour change
adoption and use of low carbon technologies

behavioural potential to facilitate the smart grid and demand response

end-use energy efficiency in buildings and organisations

behaviour in transport and mobility

behaviour integration into energy modelling

multidisciplinary approaches to energy behaviours

energy policies for promoting behaviour change

www.inescc.pt/behave2016




Thank you for your attention!

Contact Details

Marta Lopes (mlopes@esac.pt)
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