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Why a universal framework for low-carbon
ifestyle?




Our conceptual approach

Aim : To develop and test a universal framework for
measuring low carbon lifestyles



Contrasting
perspectives
contribute
worthwhile

insights for our
framework
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Lifestyle, an integrative concept: Cross-disciplinary insights
for low-carbon research

Maureen D. Agnew'?® | Hazel Pettifor” Charlie Wilson*

Key insights from synthesis work

* Lifestyle consists of three interacting
elements: cognitions, behaviour and

context [Jamal et al 2016; Faiola et al
2019]

* Cognitions drive behaviour [Jain 2019]

* Shaping role of social and material
environment [ONS 2017, Sinus 2018]

e Lifestyle is reflexive [Sinus 2018]

* Important synergies between health and
low-carbon research [Cengiz and Torlak
2018]
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Figure — Analytical Framework for Low-carbon Lifestyle

We define lifestyle as ‘the interplay between cognitions and behaviour in specific material and social contexts’



Our empirical approach

Aim : To measure heterogeneous lifestyle types
across countries and cultures



Our empirical
approach is
guantitative and
focuses on large
scale social

survey data

* Publicly available;
* Nationally representative;
* Randomly sampled (individuals and/or households);

* Valid measures of elements (and constructs) within our
framework;

* Variables are measured within the same time frame;

* Four datasets met these criteria:
* UK Understanding Society (2014-2018) (University of Essex)

* China Family Panel Survey (2012-2016) (Institute of Social
Science)

* US General Household Survey (2006-2014) (University of
Chicago)

e Australian Household, Income and Labour Dynamics Survey
(2012-2019) (University of Melbourne)



Each dataset provides measures of all elements

elp - Table — Representation of Analytical Framework
and constructs within our framework

Valid items (N)
Construct UK China us Australia
Low-carbon Cognitions
Data preparation results in single valid percei\lled behavioural 12 2 2 5
. contro
measures for each construct, using same vElE e 10 25 3 13
scaling, reducing large sample sizes ready for health orientation 10 11 8 13
. environmental beliefs 15 1 5 4
analysis total (n) 42 39 18 35
Low-carbon Behaviour
mobility 5 9 1 2
food 7 6 3 5
homes 7 1 1 1
total (n) 19 16 4 8
Material Context
(1) 0 (3] (4 (5 anf.ordabiIit.y-and wealth 2 2 2 2
living conditions 10 4 3 5
Multiple Items access to infrastructure 11 11 3 7
Social Context
family and educational 5 5 5 5
capital
social connectedness 1 5 1 1
Total (n) 29 27 14 20
e o I
Reduced sample size 5,000 5,000 900 5,000

Figure —Steps to Data Preparation



To preserve
within country
heterogeneity
each dataset is

prepared and
analysed

separately

Primary analytical approach identifies the clusters

hierarchical cluster analysis

N¢uster = Low-carbon behaviour (mobility + homes + food) + low-carbon cognitions (perceived

behavioural control + value orientation + health orientation + environmental beliefs)

Secondary analytical approach characterises the lifestyle types

OLS and multinomial logistic regression other descriptive statistics to
characterise the four lifestyle types

We apply ex-post the A-S-I framework
Avoid behaviours (using car less) (avoid foods) (reduce heating)

Shift behaviours (from car to public transport) (change diet) (shift to renewable electricity)
Improve behaviours (from conventional to EV) (reduce food waste) (home generation)

Mobility Food Homes
Reduce / avoid use of Avoid unsustainable Reduce home energy
carbon intensive goods consumption
id modes of transport Avoid excess packaging Reduce heating
Avoi Fewer flights; Drive less Avoid products for controls; use less
(UK, CHN, USA, AUS) environmental reasons lighting
(UK, USA) (UK, USA, AUS)
Shift from car to public Shift to a more Shift to lower carbon
transport / cycling / sustainable healthy source of fuel
walking diet cook using low-carbon
Shift Shift to public Low meat diet fuel (electricity, biogas
transport from car (UK, CHN, USA, AUS) (CHN))
Walk short journeys
(UK, CHN, AUS)
Fuel-efficient vehicles Efficient use of food Micro-generation
/ Electric vehicles products / reduce Home has solar panels
Car share; Own EV; waste for water; heating;
Improve Own E-bike Recycled packaging; wind turbine
(UK, CHN) Take owns bags (UK)

shopping (UK, USA)

Figure — Categorisation of Behaviours across the
A-S-I Framework

Based on the A-S-I framework (evaluated in Creutzig et al. (2022) and van den Berg et al. (2019)



Results

Aim: To understand behavioural, cognitive and
contextual variation across lifestyle types



Key findings 1: Four lifestyle types are
clearly distinguished by their low-carbon
cognitions, behaviours and contexts

Table — Cognitive, Behavioural and Contextual Heterogeneity Across Lifestyle Types

Resourceful |Active Constrained _

Sample size (n) [%]

3,592 [23%] 4,795 [30%] 4,259 [27%)]

3,254 [20%]
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Figure — Schematic Representation of Four Lifestyle Types

Element 1

Low-carbon Cognitions
Constructs

PBC

Value orientation
Health orientation
Environmental beliefs

Element 2
Low-carbon Behaviour
Constructs

Avoid Mobility
Avoid Food
Avoid Homes
Shift Mobility
Shift Food

Shift Homes
Improve Mobility
Improve Food
Improve Homes

Element 3

Context

Income (USS)

Educated (% high education)
Technology Savvy (% high)
Urban environment (%)
Supportive social networks (%)
Smaller household

Younger

111




Key findings 2: Each lifestyle type is
associated with different identifiers
that vary across countries

We find small differences in the profiling of
lifestyle types which emphasise differences in
social and material contexts between countries

There are differences in the size of
groups across countries

* In UK ‘Constrained’ types are the largest
group

* In China and Australia ‘Active’ types are the
largest

* In USA, ‘Cautious’ types are the largest
groups

The digital divide [Liu et al 2017]

* All countries ‘Resourceful’ types are most
l’technology savvy’, ‘Constrained’ types the
east

Societal Structural divide [Delhey et al
2018]

* In China all lifestyle types have strong social
networks. In USA these are weak for all

types.

Economic divide and reforms [Huang et
al 2021].

* China has transitioned from socialist
welfare housing system to one countries
highest proportion of home-owners
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Change in lifestyle type - increasing tech savvy
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Discussion and Conclusion

e Country representation, some

regional representation

e Can be extrapolated to further
regions using other global
datasets

e Cognitions to strengthen
pathways

* Behaviour to widen experiences
across domains and behaviours
(enhance consistency)

e Context to enable people to act
on their cognitions

» Address digital divide [Cullen
2001] (infrastructure, skills,
access), links to social cohesion)

* Retain aspects of culture and
tradition that can enrich
perspectives in Global North

e Policy for specific archetypes to
align diverse motivations with
differing contexts.

¢ Simulate contribution of lifestyle

change to global climate change
mitigation
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The LIFE Model

The LIFE model -

4 The LIFE Model : -
An empirically based, static model of characterises four |ifestyle types
) @ across cognitions, behaviour and
low-carbon lifestyle = context
o P
2
The Problem § ’
. . . = — Cognitions
* Lifestyle change is an integral and _g
inevitable feature of a low-carbon & @ @
future g Behaviours are physical
. (observable) activities,
* Integrated Assessment Models low-carbon cognitions actions, improvements
(IAMs) used to characterise , L -
Context s material or social

mitigation pathways have a Resourceful highly engaged
simplified representation of lifestyle

] Active goal driven and healthy
that focuses on the impact

Constrained contextual challenges
* To adequately represent lifestyles,
they need to also capture the
mechanisms of lifestyle change

Ca UtiOUS the means not the motivation

 This is the aim of the LIFE model



Mechanisms of
lifestyle change

1. Context-enabled as

incomes rise, or new skills are
learnt

2. Cognitively-driven
behaviour changes as values,
beliefs and intentions change

3. Behaviour-driven
cognitions change with as people
become familiar and learn about
behaviours that have changed

©

Context-enabled
lifestyle change

;f

|
¥

Cognitively-driven low carbon
lifestyle change behaviour

low carbon Behaviour-driven
cognitions lifestyle change

These are interconnected processes



The LIFE Model

Enables dynamic simulation of lifestyle
change

input from LIFE model

7\

MESSAGEix-
Buildings

LIFE Model

Four lifestyle types with Iterative
distinct low-carbon coupling Behaviours affect
cognitions and energy efficiency

Demonstration o
approachin B
MESSAGEix-Buildings o

Changes in external context

Scenario
narrative

Output from IAM (MESSAGE)




Demonstration:

Global residential
space heating

Coupled framework:
 LIFE
 MESSAGEix-Buildings

Scenarios (SSP2 = business as usual)

SSP2 + LIFE

SSP2 SSP2 + LIFE

+ Values

Baseline scenario Heterogeneous Strengthened drivers of

No lifestyles differentiation low-carbon lifestyles low-carbon lifestyle change
Cognition - identity effect

Interventions

Improve Avoid

Conservative heating
temperature set-point

Advanced renovation
and new construction



Results

Low-carbon Activities

 SSP2 + LIFE

Heterogeneity across the

lifestyle types

Behaviour gap ‘engaged’
and ‘dis-engaged’ types

e SSP2+LIFE+Values

Strengthened cognitions

closes this gap

204

154

104

Share (%)
5 3 o

N
o
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o
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o
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(o]
o
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SSP2 SSP2+LIFE SSP2+LIFE+Values
I
___________________ [ ———————
2020 2030 2040 2050 2020 2030 2040 2050 2020 2030 2040 2050
Year
Lifestyle cluster — Resourceful — Active Constrained — Cautious - - Reference
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Conclusion

Coupling the LIFE model and global IAMs:
- Simulate dynamic low-carbon lifestyle change

- Widen the potential ‘tool-kit” of IAMs towards
modelling social processes and the mechanisms of
socially-oriented change
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