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Method Results and discussionResearch problem

Figure 1. Different types of comparative labels (Source: Rohling and Schubert, 2013)

What are the energy labels in use like?

• Comparative labels allow a comparison of energy efficiency and other characteristics between products

• Compare by categories: EU, China, Australia, Japan … 

• Compare by a continuous-scale: US, Canada …
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Figure 2. Undistinguishable energy use between products 
from different efficiency classes (Source: Andor et al., 2020)

• Efficiency classes on categorical-scale labels: 
intuitive, but invite heuristic decision-making

i.e., consumers may value the efficiency class per 
se while ignoring more precise information - the 
difference in energy use, also known as “class 
valuation effect” (Andor et al., 2020)

• Continuous-scale labels: allowing a direct 
comparison, even when the efficiency levels are 
close (Schubert and Stadelmann, 2015)
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Research questions

The systematic differences in the effectiveness of energy labels 
across countries, specifically

• How effective continuous- vs. categorical-scale labels are 
in correcting the heuristics leading to the class valuation effect?

• How the perception and processing of the information on 
energy labels relates to an individual’s cognitive style and 
energy literacy?
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Figure 3. Categorical-scale vs. continuous-scale label
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Figure 6. Introductory page of the 
decision tasks5
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Figure 7. An example of decision tasks (continuous-scale label, situation B)
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Decision tasks

• Participants were asked to imagine that they are 
purchasing a new refrigerator.

• They need to choose the refrigerator between 
two models that minimises the expenditure 
during its lifetime (i.e., the cost-efficient model).

• Participants were randomly assigned to a 
condition in which the energy rating of the 
appliances was either presented on a 
categorical or a continuous rating scale.
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Figure 5. Categorical and continuous-scale labels used in this study
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Within-subject situations

• Each subject is asked to make 3 decisions under different situations (random order)

• Situation A (baseline): Both treatment groups see obvious difference in energy efficiency

• Situation B: Only with categorical labels treatment can observe a distinction in efficiency

• Situation C: Only with continuous-scale treatment can observe a distinction in efficiency

Table 1. Specification of the three decision situations
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Survey

• Online survey

• Qualtrics

• Individual-level characteristics are elicited, including 

o socio-demographic information

o energy literacy (including knowledge, attitude, behaviour) (DeWaters and Powers, 2011)

o holistic cognitive tendency (Choi, 2003)

o reasons of making the decision
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Sample

• Data are collected in the Netherlands (analytical-focal Western) and China (the holistic-contextual Asian)

• Survey companies: Motivaction (the Netherlands) and Qualtrics (China) 

• We removed responses with a duration less than 5 minutes and those did not pass the attention check.

• Median duration of completion of 17.2 (China) and 16.9 minutes (the Netherlands)

• Both samples are representative for the general urban population in:

o gender

o age

• Slightly biased towards higher education and higher income groups

Total Categorical-scale label Continuous-scale label

NL 994 497 497

CN 1041 516 525

Table 2. Valid responses for each treatment group
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Overview

Figure 8. Frequency of rational decisions across the situation

• Among the Dutch sample, in situation B, the discrepancy 

between the label treatments is profound. 

• Chinese respondents made more rational decisions in all 

three situations with a continuous-scale label compared 

to a categorical-scale label.

The differences between the label treatments and across 

the situation seem to be minor.

11



Method Results and discussionResearch problem

Effectiveness of a continuous visualisation

• Overall, indicating energy efficiency with a continuous scale increases the likelihood of rational 
decision-making by 3.7 and 2.6 percentage points among the Chinese and the Dutch sample, 
respectively. 

• Both are not significantly different from zero in statistical terms.

Table 7. Average partial effect (Model III, continuous-scale label treatment)
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Effectiveness of a continuous visualisation

• To examine the visualisation hypothesis (H1), interaction between continuous-scale label and situation B is included.

• There is no significant difference of the partial effects of categorical- vs. continuous-scale label between situation A/C 

and situation B (second difference = 0.009; p = 0.763) in the Chinese sample.

Figure 9. Interaction effect between label treatment and situations
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Effectiveness of a continuous visualisation

• For the Dutch sample: in situation A/C, probability of making rational decisions is not significantly different between 

the label treatments (- 0.017; p = 0.379), in situation B, the probability under categorical label treatment is 

significantly lower than under continuous-scale label treatment (0.116; p < 0.001). 

• Overall, the probability of correct identification with continuous-scale labels is higher under situation B than in 

situation A/C (second difference = 0.133; p < 0.001) 

Figure 9. Interaction effect between label treatment and situations
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The role of holistic cognitive tendency

Figure 10. Screenshot of the survey 
questionnaire (Choi et al., 2003)
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The role of holistic cognitive tendency

• Although the continuous-scale label seems to lead to a higher likelihood of correct identification among individuals with 

a holistic cognitive tendency of around 0.65, the interaction effect is not statistically significant across the entire range 

of holistic cognitive tendency for the Chinese sample. 

Figure 11. Interaction effect between label treatment and holistic cognitive tendency
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The role of holistic cognitive tendency

• For the Dutch sample, the interaction effect is more profound. 

• The partial effect of continuous-scale label treatment is significant at 10%-level among whom holistic cognitive 

tendency is above 0.65. 

• As the holistic cognitive tendency increases from 0.65 to 1, the continuous-scale label increases the probability of 

making correct identification by 2.9 to 9.1 percentage points.

Figure 11. Interaction effect between label treatment and holistic cognitive tendency
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The role of holistic cognitive tendency

• From a collective perspective, Chinese respondents (M = 0.68, SD = 0.15) demonstrate higher holistic cognitive 

tendency compared to Dutch respondents (M = 0.65, SD = 0.12), t (1991.7) = 6.06, p < 0.01. 

• According to the average partial effects, a continuous-scale label seems to be more effective for Chinese respondents.

o which on average increases the probability of identifying the cost-effective refrigerator by 3.7 percentage points 

among Chinese sample and 2.6 percentage points among Dutch.

o However, the difference between samples is not statistically significant (p = 0.258), according to the cross-

sample test, seemingly unrelated estimation (SUEST) (Mize et al., 2019).
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The role of energy literacy

Table 8. Average partial effects (Model III, energy literacy variables)

• Being familiar with daily life-related energy policies

and electricity use of a desktop among respondents 

of both countries, which on average increase the 

probability of correct identifications by 5.1 to 12.1

percentage points.

• Having knowledge on LED lightbulbs is only positive 

and significant in Chinese sample, with an average 

partial effect of 5.3 percentage points.
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The role of energy literacy

Table 8. Average partial effects (Model III, energy literacy variables)

• Attitudes toward energy-saving has negative and 

significant coefficient in Chinese sample

• An increase in energy-saving attitudes tend to 

decrease the predicted probability of making a 

rational decision.

• The behavioural dimension of energy literacy 

shows similar influencing pattern. 
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Discussion

• Insignificant interaction effects within the Chinese sample

o There could be factors beyond analytic vs. holistic cognitive style influencing the way people process 
different visualisation.

o People could bring their life experiences into the experiment. In our experiment, Chinese respondents may 
overall be used to the continuous representation in percentage, whereas Dutch respondents tend to be 
more familiar with grades.

o Another possible explanation is that the annual electricity consumption information drew attention of 
Chinese participants in particular. 
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Discussion

• Noticeable differences in explanatory power of all three models between China and the Netherlands

o In Model III, the McFadden’s pseudo-R2 with the Dutch sample is 0.247, and is 0.067 with the Chinese sample

o Which implies that there could be other explanatory factors beyond our models are important for the decision-
making of Chinese respondents

o This phenomenon was demonstrated in other studies with multiple samples as well, e.g. Hori et al. (2013) and 
Thøgersen (2000).
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Hypotheses

H1 (visualisation hypothesis) Energy labels with a continuous rating-scale enable more rational decision making 

than energy labels with a categorical rating-scale, in particular when two appliances differ only marginally in 

their energy use.

Figure 4. Decision task in situation B with categorical label and continuous-scale label
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Hypotheses

H2 (cognitive tendency hypothesis) Energy labels with a continuous rating-scale enable more rational decisions than 

energy labels with a categorical rating-scale, in particular among individuals with a holistic cognitive style.

• Cultural variation can systematically influence individuals’ decision-making (Levinson and Peng, 2007).

• A dominating framework of cultural difference: Analytic vs. holistic cognitive style (Masuda and Nisbett, 2001; Ji et al., 2000; 

Norenzayan and Smith, 2002; Chiu, 1972; Choi et al., 1997).

o Analytic→Westerners

o pay attention primarily to the central object 

o use rules and formal logic when categorizing

o Holistic → East Asians

o attend to the entire field

o categorize based on similarity and relationship

o make less use of categories for the purposes of inductive inference 
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Hypotheses

H3 (energy literacy hypothesis) Individuals with a high level of energy literacy will be more likely to make rational 

vs. heuristic decisions based on the information provided on any type of energy label.

• An energy-literate person is considered to be aware of the amount, sources, impacts of the energy use, and can 

evaluate energy-related information.

• Hence, he/she is able to make conscious energy-related decisions. (U.S. Department of Energy, 2017; DeWaters and Powers, 2011; van 

den Broek, 2019)

• We adopt a three-dimension measurement of energy literacy:

o Knowledge

o Attitudes

o Behaviours
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Results of random-effects probit models
Table 4. Results of the Chinese sample Table 5. Results of the Dutch sample
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Results of random-effects probit models
Table 6. Average partial effects (Model III)
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The role of energy literacy

Table 8. Average partial effects (Model III, energy literacy variables)
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