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PART I: Why energy efficiency?
Temperature’s rising (Mobb Deep, 1995) UK Climate Change Act (2008)

Domestic consumption

Fuel poverty
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PART I: Energy efficiency paradox
Classic Approach
The energy efficiency paradox: 

 An observed rate of uptake of energy efficient technologies that is too low 
(Gillingham, Newell and Palmer, 2009, pp.7)

 I.e. energy efficient technologies that would pay off are not adopted
(Newell, Stavins and Gerarden, 2015, pp.1)

What explains the paradox?

 Internal discount rates are much higher than market rate of interest
(Hausman, 1979, pp. 51)

 Discount rate for central heating ranges between 6 and 36% 
(Train, 1985)

What else explains the paradox?

 Traditional market features (e.g. un-priced externalities)

 Behavioural factors?
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PART I: Energy efficiency paradox - The 
Behavioural Approach
Does inattention explain the paradox?

 Consumers are rationally inattentive: high search costs > benefits

(Sallee, 2015)

 Limited empirical evidence in energy market: a gap we aim to address

(Allcott, 2011; Palmer and Walls, 2015)

 Micro (and macro) policy can be slow and ineffective

(Reis, 2006; Sims, 2003) 

Does heuristics explain the paradox?

 Consumers adopt simple ‘rules-of-thumb’ in the energy market (e.g. MPG)

(Larrick and Soll, 2008; Attari et al, 2010; Allcott, 2011)

 Qualitative evidence is mixed over use of payback period

(Kempton and Montgomery, 1984; Turrentine and Kurani, 2007)

 More evidence is needed…(Newell, Stavins and Gerarden, 2015)
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PART I: Hypotheses

Hypotheses

 Hypothesis 1: Consumers discount too heavily the financial benefits 
accrued from the use of energy efficient technologies, i.e. their internal 
discount rates is significantly higher than the market rate of interest.

 Hypothesis 2: The adoption of energy efficient technologies is negatively 
affected by consumers’ inattention.

 Hypothesis 3: A high number of years required to pay back the outlays for 
an energy efficient technology reduces the consumers’ likelihood to install 
it.
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PART II: The Data & Methodology
District heating:

 Birmingham district heating scheme: reduce prices and fuel poverty

The sampling strategy:

 Telephone survey (May-June 2014) carried out by IFF Research 

 Random Digit Dialling and proportionate sampling (self-weighted)

 20 minutes average, 67 questions max.

 784 complete questionnaires

The sample:

 Representative of Birmingham and (to a lesser extent of England) 
across a wide range of demographic, housing and energy efficiency 
characteristics

 Less representative of young, single and living in flats/apartments
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PART II: The Data & Methodology
Stated preference - Contrastive Vignette Technique (CVT):

 Simulates a real life decision-making ‘scenario’
(Wason, Polonsky and Hyman, 2002) 

 Useful when observed behaviour is infeasible 

(Caro et al., 2009)

 Use between variation in responses to a systematic change in the scenario

(Alexander and Becker, 1978; Burstin, Doughtie and Raphaeli, 1980)

 Allows for systematic variation of three cost dimensions (yearly bill; 
installation; and maintenance costs) across three levels 

 Evaluate the effect of price and profitability of the DH investment

Other CVT studies:

 Implemented in studies of crime, marketing, racism, managerial decisions, 
network effects, happiness, health care, social norms, elderly residential 
decisions, hiring, job behaviour and job settings and nudges.
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PART II: The Data & Methodology
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PART II: The Data & Methodology

Ordered Probit
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PART II: The Data & Methodology

Decision heuristics – payback period
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PART II: The Data & Methodology
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Table 1: Decision to Connect Table 2: Main descriptive statistics
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PART III: Results
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PART III: Results

Robustness checks:

- Heterogeneous choice, partial parallel regression and more…
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LTC Marginal effects:

 £100 increase in annual DH bill  decrease by 1.3% 

 £100 increase in upfront DH cost  decrease by 0.1% 

Heuristics:

 2 to 3.5 years  decrease by 6.7% points (c.f. < 2 years) 

 3.5 to 6 years  decrease by 12% points (c.f. < 2 years) 

Inattention:

 Indirect Information decrease by 5.7% points (c.f. Direct)

 No information decrease by 14% points (c.f. Direct) 

 Not sure of expected savings  decrease by 6% points (c.f.<£300) 

Socio-economic MEs:

 Single, unemployed, aged 60+ and no degree decrease probability by 2-2.5%

 All of the above are significant at the 5% (individual/joint) level of significance

PART III: Marginal Effects – Definitely Likely
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PART IV: Conclusion
Key insights:

Do we observe an energy efficiency paradox which is likely to hinder the 
expansion of energy efficient technologies in the UK?

 Yes, owner discount rate around 40% but…

 Trade-off between upfront and annual costs weaker after controlling for 
heuristics and inattention

Is the adoption of energy efficient technologies negatively affected by 
consumers’ inattention?

 Inattentive consumers have 6% points lower probability to be ‘definitely 
likely’

Are consumers less likely to install energy efficiency technology following an 
increase in the number of years of payback?

 Probability highest between 0-2 years

 Probability reaches minimum up to around 7-8 years
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PART IV: Policy Implications
 Discount rates between 30-40% on average for the group most likely to 

connect (i.e. owners) for district heating

 Our findings suggest consumer behaviour is more in line with simple ‘rules 
of thumb’ and ‘inattention’

 Energy labels  targeting ‘payback’ period 

 Software to help calculate Net Present Value make costs of inefficient 
technology salient at point of purchase

 Health and safety should not be compromised 

But also:

 Socio-economic factors: high-income, married and owners of property most 
likely to connect

 Targeted subsidies/grants needed if district heating were to expand to low-
income households
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THANK YOU

PART V: Q&A


