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Starting point for our research

Energy efficiency gap (Gillingham and Palmer 2014)
— actual adoption rate of energy-efficient technologies below optimal rate

Large body of literature on energy efficiency gap
(Sanstad and Howarth, 1994; Howarth and Sanstad, 1995; Greene, 2011;
Allcott and Greenstone, 2012; Gillingham and Palmer, 2014)

Various explanations include

- market failures
- behavioral failures and behavioral anomalies
Frequently mentioned explanation: status-quo bias (Schleich et

al., 2016; Frederiks et al., 2015; Schubert and Stadelmann, 2015; Broberg
and Kazukauskas, 2015)
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The status-quo bias

Status-quo bias (Samuelson and Zeckhauser 1988):

e an individuals tendency to "[do] nothing or [maintain] ones
current or previous decision”

e not a mistake — like a calculation error or an error in
maximizing — but a true behavioral anomaly
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Potential causes of status-quo bias

e Potential underlying causes according to Samuelson and
Zeckhauser (1988)
- Transition costs (costly deviation from SQ)
- Uncertainty (search and decision-making cost)
- Cogpnitive misperceptions (e.g. loss aversion, anchoring)
- Psychological commitment (e.g. perceived sunk costs) or regret
avoidance

e Thaler (1980) and Kahneman et al. (1991): Status-quo bias is
implication of loss aversion — related concepts are the
endowment effect and the sunk-cost fallacy
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The status-quo bias and residential energy-efficiency

e The status-quo bias could affect residential energy consumption
in at least two ways:

1. by making consumers keep their energy-using durables as
long as possible, until wearout forces them to replace their
equipment

2. by making consumers overuse appliances in an attempt to
mentally amortize the investment cost (Thaler 1980; Frederiks
et al. 2015)
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The status-quo bias and residential energy-efficiency

e The status-quo bias could affect residential energy consumption
in at least two ways:

1. by making consumers keep their energy-using durables as
long as possible, until wearout forces them to replace their
equipment

2. by making consumers overuse appliances in an attempt to
mentally amortize the investment cost (Thaler 1980; Frederiks
et al. 2015)

e First behavior could also be driven by bounded rationality and
a related low level of energy and financial literacy, or high
subjective discount rates

e Disentangling the different causes for under-investment is
important as they have different policy implications
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Hypotheses summarized

Households in which the decision-makers are status-quo biased...

- ...keep their appliances as long as households in which the
decision-makers are not status-quo biased (H1).
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Hypotheses

Hypotheses summarized

Households in which the decision-makers are status-quo biased...

- ...keep their appliances as long as households in which the
decision-makers are not status-quo biased (H1).

- ...consume the same level of energy services as households
in which the decision-makers are not status-quo biased (H2).

- ...have the same total electricity consumption as
households in which the decision-makers are not status-quo
biased (H3).
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Methodology

Data

The analysis is based on survey data from three European
countries

- ltaly — customers of ENI

- The Netherlands — customers of Qurrent

- Switzerland — customers of Stadtwerk Winterthur and Aziende
Industriali Lugano

collected in 2017
4,899 households took the survey

invitation was sent as a letter accompanying the electricity bill

34



Number of respondents per country

Methodology

Switzerland ~ Netherlands Italy
No. of participants in the sample
Entered the survey 1,477 2,252 1,508
Completed the survey 1,080 1,923 1,475
Response rate 3.69% 11.85% 1.48%
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Methodology

Sample characteristics

e The three samples represent the respective national population
to a large extent

— all gender, age and income groups sufficiently covered

e |n

tendency, the samples are slightly biased towards
- older and male respondents

more educated respondents (higher share of tertiary education)
- home owners rather than tenants
couples rather than single occupants
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Methodology

Variables

socio-economic characteristics of household (head)
dwelling characteristics

respondents energy-related knowledge (energy literacy)
savings rate

age of the major home appliances (fridge, freezer, dishwasher,
washing machine and tumble dryer)

the intensity of their usage (number of times per week the
appliance is typically used)

yearly electricity consumption — provided by the utilities

respondents degree of bias towards the status quo
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Methodology

Our measure of status-quo bias

We selected six survey items from the Loss Aversion Questionnaire
(LAQ) by De Baets and Buelens (2012):

e | get easily attached to material things (my car, my furniture,
etc.)

| would have problems with having to move to a smaller place

| tend to keep old stuff around

| feel very bad if | lose something, even when it's not that
important

| think | could cope losing all my belonging in a fire

| would have no problem accepting a job that has less pay than
my previous/current one
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Share of status quo biased respondents

Methodology

I Vaterial loss
I Oid stuff
I Fire loss

I Small place
[N Lose something
I Job downgrade

Results

Conclusions
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Methodology

Our indicator of status-quo bias

e Step 1: Creating binary indicators for each survey item (takes
value 1 for agreement level 4/5, or 1/2 if reverse-coded)

e Step 2: Creating index that adds up the binary indicators
(taking values from 0 to 6)

e Step 3: Creating binary indicator taking value 1 if individual's
SQB index is equal or above the median value (i.e. 3)

— 53% of the respondents in our sample are status-quo biased
according to this definition

15 /34
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Results

Presence of old appliances in the households

At least one appliance > 10 years
Number of appliances older than 10 years

1
2
3
4

5

Italy
0.368
0.200
0.089
0.043
0.082
0.001

Netherlands

0.434
0.199
0.128
0.037
0.017
0.005

0.527
0.184
0.143
0.084
0.062
0.022

Switzerland Total

0.434
0.196
0.118
0.050
0.025
0.008

Note: The table reports the share of households in the sample that own at least one appliance
that is more than 10 years old, by respondents’ country of residence.

Conclusions
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Intensity of using energy services

Italy Netherlands Switzerland Total

Average number of cycles

Dishwasher 411 4.49 3.85 4.2

Washing machine 4.21 3.89 3.69 3.96
Clothes dryer 2.88 3.02 1.96 2.63
Total (washing and drying cycles) 12.42 12.64 9.82 11.57

Note: The Table reports the average number of times households in our sample use
dishwasher, washing machine and clothes dryer per week, by country of residence.
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Association of status-quo bias with age of appliances

@) @
Binary indicator Number of 10+ old appliances
0 1 2 3 4 5
Status-quo bias indicator 0.0372** -0.0413***  0.0105***  0.0139***  0.0088***  0.0057***  0.0022**
(0.0157) (0.0145)  (0.0037)  (0.0049)  (0.0031)  (0.0021)  (0.0009)
Observations 3636 3430
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Status-quo bias and consumption of energy services

) ® ©) @ ®
Energy services (log nr. cycles) Electricity consumption
Dishwasher Washing machine Clothes dryer Total (log kWh)
SQB indicator 0.0764** 0.0440** 0.0993 0.0567** 0.0566™*
(0.0350) (0.0186) (0.0638) (0.0225) (0.0248)
N 3258 3727 1905 1765 1993

Robust standard errors in parentheses. */**/*** indicate statistical significance at the
10, 5, and 1 percent level, respectively.
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Results

Summary of results

e Status-quo bias is important predictor of both age of home
appliances and level of consumption of energy services
- Probability to own at least one appliance older than 10 years
increases by 3.7 percentage points if household head is
status-quo biased
- Consumption of energy services of household increases by 5.7
percent if household head is status-quo biased
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Results

Summary of results

e Status-quo bias is important predictor of both age of home
appliances and level of consumption of energy services

- Probability to own at least one appliance older than 10 years
increases by 3.7 percentage points if household head is
status-quo biased

- Consumption of energy services of household increases by 5.7
percent if household head is status-quo biased

e Tendency to own older (less efficient) appliances and to use
appliances more is reflected in total electricity consumption of
biased households
— around 5.7% higher than consumption of households with
non-biased household head
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Conclusions

Conclusions

Status-quo bias seems to influence the level of energy
consumption of European households

Status-quo bias is more difficult to address with policy
measures than other behavioral anomalies

Potentially effective to stimulate appliance replacement:
scrapping incentives for old appliances
— premiums for replacing old appliances

Carbon pricing or social comparison feedback might be
suited to limit overuse of appliances
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Conclusions

Discussion

¢ Role of the status-quo bias becomes more important when
explaining the presence of more than one old energy-consuming
durable per household

e Results are in line with observation that a large share of
households in our sample replaces appliances only when they
are defective

e Causality of the impact of status-quo bias relies on two
assumptions:

- status-quo bias is a "deep” feature of the individuals system of
preferences that is not correlated with other dimensions that
influence the energy-related decision making process

- we measure status-quo bias without error
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Average scores across the six items

Average score
2
L

I Vaterial loss
I Oid stuff
I Fire loss

I Small place
[ Lose something
I Job downgrade

Conclusions
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Conclusions

Correlations

Material loss  Small place  Old stuff Lose something Fire loss Job downgrade

Material loss 1.00

Small place 0.23 1.00

Old stuff 0.28 0.13 1.00

Lose something 0.32 0.16 0.38 1.00

Fire loss -0.15 -0.12 -0.09 -0.15 1.00

Job downgrade -0.16 -0.19 0.02 -0.04 0.23 1.00

Note: The table reports the correlation matrix for the survey items used to elicit bias towards the status
quo. The items "Fire loss" and "Job downgrade" are reverse coded.
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Associations with status-quo bias indicator: Age
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— consistent with findings in the loss aversion literature (Gachter et
al. 2010, Hjorth and Fosgerau 2011, Tanaka et al. 2010)
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Associations with status-quo bias indicator: Education

Lower secondary Vocational Upper secondary Tertiary

4 .6

Probability to be status quo biased

2

— consistent with findings in the loss aversion literature (Gachter et
al. 2010, Hjorth and Fosgerau 2011, Tanaka et al. 2010)
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Associations with status-quo bias indicator: Employment
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Associations with status-quo bias indicator: Income

8
|

4 6
L L

Probability to be status quo biased
2
L

Italy Switzerland The Netherlands

I Bclow 4500 [ 4'501-6'000
N 6'001-9'000 [N Above 9'000

— consistent with findings in the loss aversion literature (Gachter et
al. 2010, Hjorth and Fosgerau 2011, Tanaka et al. 2010)
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Conclusions

Estimation strategy

We aim to explore the influence of status-quo bias in three ways:

e Predictive power of status-quo bias on probability to own old
appliances
— Use of two proxies for households owning old appliances:
- binary indicator that takes the value 1 if the household owns at
least one major appliance that is more than 10 years old
- ordinal indicator that counts the number of major appliances
that are more than 10 years old
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Conclusions

Estimation strategy

We aim to explore the influence of status-quo bias in three ways:

e Predictive power of status-quo bias on probability to own old

appliances
— Use of two proxies for households owning old appliances:

- binary indicator that takes the value 1 if the household owns at
least one major appliance that is more than 10 years old
- ordinal indicator that counts the number of major appliances
that are more than 10 years old
e Predictive power of status-quo bias on consumption of
energy services — measured by log of number of annual uses

e Test whether link between status-quo bias and both the
(lack-of) replacement of old appliances and the level of use of
home appliances is reflected in household electricity
consumption — consumption data from utilities
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Robustness
©) @ ®
Ownership old appliances  Energy services  Electricity consumption
Marginal effects Log Total (log kWh)
Second quartile of status quo bias index 0.0223 0.0882*** 0.0516
(0.0227) (0.0326) (0.0353)
Third quartile of status quo bias index 0.0523** 0.0938*** 0.0840**
(0.0226) (0.0348) (0.0344)
Fourth quartile of status quo bias index 0.0456** 0.1058*** 0.0825**
(0.0218) (0.0316) (0.0333)
Observations 3636 1765 1993
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