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• 33% of final energy consumption (vs. 26% for households)

• 21% of greenhouse gas emissions (up from 14% in 1990) – vs. 13% for 

residential sector (same as in 1990)

• 79% of petroleum consumption

• 13% of household expenditure (second only to housing) 

• 6.5% of household expenditure goes in the ‘operation of personal 

transport equipment’ - higher than for ‘electricity, gas and other fuels’ 

within the home (3.9%) – same in most member states

• essential for access to services and opportunities and thus social 

inclusion (Lucas et al., 2016)

Why transport (energy) matters -

EU figures



A burning topic
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Energy poverty vs. 

Transport poverty 

Home Transport

Energy Vulnerability

Fuel Poverty

Transport Poverty

Transport 

Energy Poverty 

(?)

“It’s more 

complex than 

this!” 

“Let’s just look 

at this for a 

moment!” 

“We should be 

like them!” 

“Should we include 

THEM too!?” 

CRES
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The (t)ERES project 

(2014-2016)
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≈ ‘forced car ownership’, ‘transport poverty’…  

• Car-owning households.. 

• ..who need to spend a disproportionately 

high share of their income on mobility..

• ..with negative consequences in terms of:

− restricted activity spaces and/or

− spending cuts in other essential areas



The (t)ERES project 

(2014-2016)

Goals: 

1. Quantify: how many households are 

in Car-Related Economic Stress 

(CRES)? 

2. Identify: who are they? 

3. Explore overlaps / trade-offs with 

other forms of economic stress and 

social exclusion 

4. Assess vulnerability to motor fuel 

price increases
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Indicators

1. A ‘low-income high-costs’ 

indicator of CRES 

2. A material deprivation-based  

indicator of CRES

3. A spatial index of vulnerability 

to fuel price increases 

Data

1. Living Costs and Food Survey 

(LCFS) 2006-2014 (UK) 

2. EU-SILC 2005-2014 (UK)

3. Anonymised MOT tests and 

results data, income data and 

accessibility statistics (England)
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Outline – empirical work



Study 1. Reference
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Fuel poverty (UK)
Transport

Factors of complexity
Implications / 

solutions

Required energy expenditure 

– includes underspending and 

excludes overspending

Too complex Use actual expenditure

Affordability threshold
Using 10% is not 

appropriate

Should be derived by 

transport data

Income threshold
Transport costs not 

regressively distributed

Income threshold is 

necessary 

(Mattioli, Lucas & Marsden, 2017)

Study 1. Criteria for adapting fuel poverty metrics for 

use in the transport sector
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9%

10%

19%

62%

Study 1. A ‘Low Income High Costs’ indicator of 

Car-Related Economic Stress (UK, 2012)

(Mattioli, Wadud & Lucas, 2018)



-0.334

-0.967

-0.411

-0.560

Study 1. Disaggregated price elasticities of car 

fuel demand (modelled, 2006-2012)

12(Mattioli, Wadud & Lucas, 2018)



Not just a rural / periurban

problem

10% 10%
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12%

15%
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16%

London Other metropolitan
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Low Income High Cost households

13

Data: Living Costs and Food Survey 2012



Indicators

1. A ‘low-income high-costs’ 

indicator of CRES 

2. A material deprivation-based  

indicator of CRES

3. A spatial index of vulnerability 

to fuel price increases 

Data

1. Living Costs and Food Survey 

(LCFS) 2006-2014 (UK) 

2. EU-SILC 2005-2014 (UK)

3. Anonymised MOT tests and 

results data, income data and 

accessibility statistics (England)
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Outline – empirical work



Study 2. Reference
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Households who cannot afford at least 3 of the following:

1. to face unexpected expenses; 

2. one week annual holiday away from home; 

3. to pay for arrears (mortgage or rent, utility bills 

or hire purchase instalments); 

4. a meal with meat, chicken or fish every second day;

5. to keep home adequately warm

6. to have a washing machine

7. to have a colour TV

8. to have a telephone

9. to have a personal car
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Economic 

strain

Enforced lack of durables

Study 2. Material deprivation (EU-SILC definition)
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6%
10%

71%

13%

Data: EU-SILC

Study 2. A material deprivation-based indicator of 

Car-Related Economic Stress



Not just a rural / periurban

problem
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Data: EU-SILC 2012



• Precarity: 

➢ 99% “unable to face unexpected financial expenses”

➢ 95% “difficult to make ends meet” 

• Fuel poverty: 

➢ 46% “cannot afford to keep home adequately warm” 

➢ 79% fuel poor

• (Under-)employment: 

➢ 19% are “working poor” 

➢ 16% have “low work intensity” 

• Debt: 

➢ arrears on utility bills (51%), hire purchase instalments / other loan 

payments (19%); repayment of debts is ‘a burden’ (49%) 
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Study 2. Deprivation profile of households in 

Car-Related Economic Stress (2012)



Low Income High Cost 

(vs. Low Income Low Cost) (2012)

• 30s-50s

• Employed (full/part time)

➢ (Small employers and own account workers)

• Male-headed

• (semi)detached housing 

• House owners / with mortgage

• Rural areas

“Own car + material deprivation” 

(vs. “cannot afford car”) (2012)

• 40-60 years old 

• Medium-high work intensity

• Male-headed

• Large household size

• Mobility difficulties 

• House mortgage

• (Semi-)detached housing

• Thinly populated area

Study 1 Study 2

Study 1+2. Who are the households in 

Car-Related Economic Stress?
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Indicators

1. A ‘low-income high-costs’ 

indicator of CRES 

2. A material deprivation-based  

indicator of CRES

3. A spatial index of vulnerability 

to fuel price increases 

Data

1. Living Costs and Food Survey 

(LCFS) 2006-2014 (UK) 

2. EU-SILC 2005-2014 (UK)

3. Anonymised MOT tests and 

results data, income data and 

accessibility statistics (England)
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Outline – empirical work
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Study 3. Spatial index of vulnerability to fuel price 

increases (England, 2011)



Vulnerability 

dimension
Definition 

Indicators 

(for fuel price increases)

Exposure “the nature and degree to which a 

system experiences (...) stress”

• Cost burden of motor 

fuel

• [proxy: car ownership / 

use]

Sensitivity “the degree to which a system is 

modified or affected by 

perturbations”

• (Low) economic 

resources (income)

Adaptive 

capacity

“the ability of a system to evolve in 

order to accommodate (stress) and 

to expand the range of variability 

with which it can cope” 

• Accessibility to (key 

services by) modes 

alternative to the car 

• Elasticity of fuel price 

demand
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What is vulnerability (to fuel price increases)?

(based on Adger, 2006; Leung et al., 2018; Mattioli, Philips,Chatterton & Anable, 2019)



Vulnerability 

dimension

Definition (Adger, 2006, p.270) Indicators 

(for fuel price increases)

Exposure “the nature and degree to which a 

system experiences (...) stress”

• Cost burden of motor 

fuel

• [proxy: car ownership / 

use]

Sensitivity “the degree to which a system is 

modified or affected by 

perturbations”

• (Low) economic 

resources (income)

Adaptive 

capacity

“the ability of a system to evolve in 

order to accommodate (stress) and 

to expand the range of variability 

with which it can cope” 

• Accessibility to (key 

services by) modes 

alternative to the car 

• Elasticity of fuel price 

demand
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Car-Related Economic 

Stress (CRES)

Vulnerability

What is vulnerability (to fuel price increases)?



1. Exposure 2. Sensitivity 3. Adaptive capacity

(Anonymised MOT tests and results) (Experian Median Income data) (UK Government Accessibility Statistics)

Study 3. Spatial index of vulnerability to fuel price 

increases (England)
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Average cost burden of

motor fuel
Median household income

Total time to access 8 services

by public transport/walk

(Mattioli, Philips, Chatterton & Anable, 2019)
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Study 3. Spatial index of vulnerability to fuel price 

increases (England)



Conclusions

• There is something similar to energy poverty in the transport sector but… it is 

not entirely equivalent – careful with analogies! 

• Car-Related Economic Stress and vulnerability to fuel price increases: 

➢ a non-negligible problem

➢ creates a conundrum for environmental policy 

➢ complex socio-spatial patterns 

➢ variation both within and across countries 

➢ still not clear to what extent it overlaps with (domestic) energy poverty



Thank you for your attention!

giulio.mattioli@tu-dortmund.de

@giulio_mattioli

https://teresproject.wordpress.com/

@TranspPoverty

www.demand.ac.uk

@DEMAND_CENTRE
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