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Outline
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Introduction and research questions

Electricity Demand: New Modelling Perspectives
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 Improving energy efficiency using energy policy instruments is one of the 

most cost-effective ways of 

reducing CO2 emissions and air pollution

increasing security of energy supply

 Residential sector (30 – 40 % of the final energy consumption) is identified as 

being one of the areas with the greatest potential for energy savings

 Insulation, Heating systems, electrical appliances

06.06.2016Joint Symposium ETH-MIT 4

Energy efficiency
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Energy efficiency gap (electrical appliances)

‘Energy-efficiency gap’ :

Individual decision-makers do not choose the most energy-efficient 

appliance, even if this appliance is also the most cost-efficient choice 

(minimizing lifetime costs).

Market failures
Negative externalities

Lack of information (information not 

salient enough, only kWh,..) 

Asymmetric information

…….

Behavioral failures
Status quo bias

Bounded rationality (difficulties to do an 

investment analysis, calculate lifetime cost 

cognitive constraint in processing information …….

Heuristic decision-making 

 Choosing by comparing purchase prices, 

energy label,..
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Given the existing market and behavioural failures

1. What is the specific role of energy and investment literacy (i.e. energy-related 

knowledge and ability to perform an investment analysis) for the choice of cost-

efficient appliances?

2. The role of educational programs and online support tools
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Research questions
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 Educating individuals and enhancing their level of energy and investment 

literacy has a positive impact on an individual’s
 ability to follow an optimization strategy rather than a heuristic decision-making strategy. 

 probability to identify the most cost-efficient appliance

 Minimizing the unit cost of performing the calculation has a positive impact on an 

individual’s 
 ability to follow an optimization strategy rather than a heuristic decision-making strategy 

 individual’s probability to identify the most cost-efficient appliance
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Hypotheses from our theoretical framework
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The role of energy and investment literacy

 Dwyer (2011) and Zografakis et. Al (2008) 

› Energy literacy has a positive impact on energy efficiency

 Blasch et al. (2016, 2017), Brounen et al. (2013)

› Level of financial and energy literacy is low; Positive impact on energy efficiency
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Insight from prior research (1)
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Effectiveness of energy labelling and decision support tools 

 Heinzle (2012), Newell and Siikamaki (2013); Houde (2014), Blasch. Et. Al. (2016)

 Mixed results on the impact of labelling on energy efficiency

 Allcott and Taubinsky (2015); Allcott and Sweeney (2015)

 Positive impact disclosing lifetime cost

 No effect of more information trough sales agents on energy efficiency

 First paper to analyze  the impact of educational programs and investment calculators on 

energy efficiency
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Insight from prior research (2)
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Experiment Setting

Electricity Demand: New Modelling Perspectives
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Two separate household-level online surveys in 2016 from Switzerland

 HSEU-Bern

 Utility customers of EWB ( Region of Bern)

 916 households

 Representativeness difficult to comment  limited availability of reference data at regional level 

 SHEDS (Household panel survey)

 covers German and French speaking regions of Switzerland

 5,015 households

 Representative sample 
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Data
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 Both surveys implemented a randomized controlled experiment to identify

(not to choose) the most cost-efficient appliance among two refrigerators 

 Random assignment to one of the three groups

 CONTROL – the control group

 TRSLIDE – treatment 1 that sees a set of education-slides 

 TRCALC – treatment 2 that has access to a simple web-based online calculator
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Experiment Design
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Experiment
Choice of the most (cost-)efficient appliance 
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Experiment – treatments

Treatment  1

Treatment  2



|| 06.03.2017Electricity Demand: New Modelling Perspectives 15

Experiment – treatment 1 (Slides)
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Experiment – treatment 2 (Calculator)
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Experiment – debriefing question
choice of an investment analysis approach
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 socio-demographics of respondent and household members

 attitudes towards energy conservation
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Survey questionnaire

 Energy literacy index constructed 

accounting for several dimensions:

 average price of 1 kWh in Switzerland

 knowledge of usage cost of household 

appliances (2 questions)

 knowledge of electricity consumption of 

household appliances (3 questions)

 Energy literacy score in  0 –11

 Investment literacy

 compound interest calculation

 University education dummy
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Econometric approach

Electricity Demand: New Modelling Perspectives
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 Dependent variables:

 choice of an investment analysis approach (INVES)

 choice of the most (cost-)efficient appliance (CHOICE)

 Explanatory variables:

 socio-demographics (age, gender, education, income)

 measures of energy and investment literacy

 pro-environmental attitude

 treatments
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Estimation Strategy
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 Recursive bivariate probit (binary nature;correlation; sequential nature of the decision process) 

 1st step: Probability of choosing an investment analysis approach

 2nd step: Probability of choosing the most (cost-)efficient appliance conditional 

on the decision of the 1st step
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Estimation Strategy
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Preliminary Results

Electricity Demand: New Modelling Perspectives
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Estimation results
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Estimation results – marginal effects

• Both interventions are 

effective at increasing the 

chances that a cost-

effective refrigerator is 

chosen 

• An increase of the energy 

and investment literacy 

increases the rate at which 

individuals select the most 

cost-effective refrigerator

• Individuals who perform an 

investment analysis are 

more likely to choose the 

more cost-efficient 

appliance
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 From an energy policy point of view the results suggest that to 

improve, at least partially, the level of energy efficiency we could

 Promote educational training  on energy and investment related 

topics

 Provide decision support tools (e.g. investment calculators) at the 

point of sale  online or app for the mobile phone 

 empowerment of the consumers
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Conclusions
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Thank you!
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Questions/Discussion…



|| 06.03.2017Electricity Demand: New Modelling Perspectives 27

Decision-making strategies
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Descriptive statistics
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Descriptive statistics


