Efficiency of Behavioral Interventions on Cross-Cultural Domestic Energy Use

1. Introduction

Global energy consumption, primarily electricity and heat production, is the largest
single source of greenhouse gas (GHG) emissions, accounting for 34% of 2019 global
GHG emissions (United States Environmental Protection Agency, 2025). Many look to
renewable energy sources as the solution, but energy efficiency is consistently
recognized by organizations like the International Energy Agency (IEA) as the "first fuel’,
the single largest contributor to emissions reduction due to it being the “quickest and
cost-effective CO2 mitigation options” (IEA, 2024). The economic value of increased
efficiency is underscored by the immense costs associated with wasted energy. For
instance, global tracking indicates that $800 billion USD is currently being invested
annually in technologies and programs to increase energy efficiency, yet it remains well
below the 4% annual improvement target agreed upon at COP28 for 2030 at 1.3%. The
remaining policy gaps could be substantially reduced by “raising the ambition of existing
policies”(IEA, 2025) through behavioral load shifting. The Home Energy Report (HER)
trials (ex. Figure 1 and Figure 2), for example, reported an average of 2-3% of energy
preservation through behavioral nudges such as social comparison. Given this potential,
individual efforts can reduce consumption. Since consumption itself heavily affects
economic and environmental savings, the optimization of policy interventions becomes
more of a necessity.
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Figure 1. An example of the layout of the home energy reports used in Japanese Energy
Trials.



Figure 2. An example of the layout of the home energy reports used in German Energy
Trials.

The application of social nudges, a behavioral, economic, and psychological insight to
influence individual decision-making, has become widely adopted as a cost-effective
policy tool (Thaler & Senstein, 2008). However, the efficiency of these tools, seen in the
widely implemented HER trials, exhibits certain variabilities depending on the country
due to the challenges social nudges pose, as illustrated in Figure. 3. Evidence by
Khosrowpour et al. (2016) suggests the need for tailored interventions for households
with different energy consumption patterns, highlighting the fact that different
populations may react in different ways to the distribution of social information. The
global diffusion of identical policy interventions without sufficient consideration of
cultural differences risks diminished marginal returns and inefficient resource allocation
(Sunstein, 2019). Cultural values can interfere with how people objectively interpret and
react to public policy information; however, this effect can be reduced through effective
debiasing strategies. By presenting evidence in ways that align with, rather than
challenge, people’s existing cultural values, individuals from different backgrounds are
more likely to accept the information (Kahan & Braman, 2006).



Figure 3. Social nudge framework for energy conservation
(Mochi, et al, 2025)

This paper examines the importance of understanding how cultural values influence
policy adaptation through a quantitative cross-cultural analysis of past energy
conservation initiatives. We focus specifically on the effectiveness of HER in two distinct
high-income economies, Japan and Germany. By systematically aggregating and
comparing the Average Treatment Effect (ATE) and Cost-Effectiveness Ratio (CER) of the
HER across trials in both countries, the study highlights the pivotal role of cultural
identity in shaping public engagement with sustainable energy policies utilizing
behavioral interventions. The overarching aim is to best optimize public policy with a
cultural-contingent incentive design. This environmental design should activate the
lowest-cost informal incentive mechanism available in each society.

To gain insight into the factors behind the gaps in energy conservation policies, this
study adopts a mixed-methods approach that integrates qualitative theory-driven
analysis with quantitative empirical evaluation to compare the different outcomes of the
same policies across countries. In the first section, the paper develops a cultural
argument grounded in established frameworks through the psychological and behavioral
economics lens to explain why identical Social Norm Feedback (HER) interventions may
activate different psychological mechanisms across societies. This theoretical lens is
used to generate testable hypotheses regarding cultural moderation effects. Later, the
study conducts a cross-cultural comparative meta-analysis of existing randomized



controlled trials in Japan and Germany, synthesizing the reported Average Treatment
Effects (ATEs) and Cost-Effectiveness Ratios (CERs). The empirical analysis evaluates
whether observed differences in energy savings and costs are consistent with the
proposed cultural mechanisms. Together, this mixed-methods design allows the study
to move beyond descriptive comparisons and provide a theoretically informed,
evidence-based assessment of how cultural context shapes policy effectiveness.

2. Background on Culture and Energy Policy

2.1. The Effectiveness and Variability of Social Norm Nudges

Social Norm Feedback (HER) operates on the principle of descriptive and injunctive
norms, typically yielding an average annual energy savings of about 2% of total primary
energy consumption across the 144 countries (Jain, M. 2025). However, this
comprehensive figure masks significant heterogeneity. Trials conducted in different
nations, and even different regions within the same nation, have demonstrated savings
ranging from reductions of 0.7% to 16%. Refer to Appendix A for a full list of each of the
23 papers, with information on the country where the field experiment or survey was
conducted, and a short presentation of the work, results, and type of nudging. This
inconsistency suggests that the psychological mechanism of perceived cost of
non-conformity is not universally activated.

2.2. Cultural Theory: Collectivism and Communication Context

To explain this variability, we rely on established cultural theories. Hofstede's dimension
of Individualism vs. Collectivism (IDV) provides a clear theoretical lens.

While Collectivist Societies (Low IDV) emphasize group loyalty and cohesive in-groups
(e.g., Hong Kong, Japan), Individualist Societies (High IDV) emphasize personal
achievements and individual rights (e.g., the US, Germany).

Furthermore, Edward T. Hall's distinction between High-Context (Japan) and
Low-Context (Germany) is an important factor in Japan and Germany's varying response
to the Social Norm Feedback (HER). High-context cultures, common in many Asian and
African societies, communicate intentions largely through shared understanding,
nonverbal cues, and the surrounding social context, placing strong emphasis on social
cohesion. In contrast, low-context cultures, including the United States and much of
Europe, favor individual accomplishment rather than collective relationships, and social
interactions are often more transactional or purpose-driven. Although no culture exists
entirely at either extreme, the distinction illustrates how communication styles and
social organization vary according to underlying cultural norms. (Sheposh, 2025). This
difference in communication styles further emphasizes how the HER is framed to target
collectivist high-context societies due to the usage of social comparison.



2.3  Energy Trials and Policy in Japan and Germany

In Japan, energy policy is deeply intertwined with national security and collective
responsibility, particularly following the 2011 disasters. The government has strategically
used top-down appeals and social norms (e.g., the Setsuden and "Cool/Warm Biz"
campaigns) that leverage the strong collectivist ethic. Initial HER trials in Japan
demonstrated statistically significant and sustained savings, often exceeding the global
average.

In Germany, energy policy is often driven by rational incentives (e.g., the feed-in tariff
and KfW development bank subsidies) and rigorous regulation (e.g., strict building
energy codes like EnNEV/GEG). While HER trials have been implemented, their
effectiveness may be lower, as the individualistic culture may place less value on
conforming to an anonymous neighbor's behavior.

3. Theoretical Framework and Hypotheses

3.1. Framework

The core theoretical framework proposes that the effectiveness of the Social Norm
Feedback (HER) is mediated by the dominant cultural orientation of the target
population. Specifically, the HER's implicit social pressure will be highly potent in the
collectivist context of Japan, but less so in the individualistic context of Germany, where
rational economic incentives and direct regulation are likely to be more effective
motivators. Certain limitations will occur due to the small sample size and variabilities in
methodology, measurement, context, and reporting.

3.2. Testable Hypotheses

Based on the synthesis of cultural and behavioral theory, we derive the following testable
hypotheses for the cross-cultural analysis of past energy trial data:

Baseline: The implementation of Social Norm Feedback (HER) trials will be associated
with a statistically significant mean reduction in household energy consumption in both
Japan and Germany.

Cultural Magnitude: The mean percentage reduction in energy consumption achieved
by the Social Norm Feedback (HER) intervention will be significantly larger in Japan (a
collectivist, high-context culture) than in Germany (an individualist, low-context
culture).

Policy Efficacy: The ratio of energy savings achieved per dollar spent on the HER
intervention (Cost-Effectiveness Ratio) will be higher in Japan than in Germany,



confirming that the HER intervention is a lower-cost incentive mechanism in the
collectivist context.

4. Quantitative Cross-Cultural Analysis

4.1. Research Design

This study employs a cross-cultural comparative meta-analytic synthesis of previously
published randomized controlled trials (RCTs) to evaluate the effectiveness of Social
Norm Feedback interventions (Home Energy Reports; HER) in Japan and Germany.
Rather than conducting a new field experiment, the analysis draws on existing trials to
examine whether cultural context moderates the magnitude and cost-effectiveness of
behavioral energy interventions.

A comparative synthesis is appropriate because HER interventions are highly
standardized in structure (peer comparison feedback delivered through periodic
reports) but implemented in distinct cultural, regulatory, and infrastructural contexts.
This approach allows for exploratory assessment of cultural moderation while
maintaining external validity. Given the limited number of comparable trials, the analysis
is intentionally descriptive and transparent rather than statistically complex.

4.2. Data Sourcing and Inclusion Criteria

Data were aggregated from publicly available and credible sources, including:
Peer-reviewed academic journals

Government and ministry reports (e.g., METI, BMWK)

Utility company evaluations and white papers

NGO and policy institute reports

Only studies reporting original empirical results from field trials were considered.

Inclusion Criteria
Studies were included if they met all of the following conditions:

The intervention incorporated a Social Norm Feedback component, such as peer
comparison or normative ranking.



The study reported a quantifiable treatment effect, expressed as a percentage change in
energy consumption, along with a measure of statistical uncertainty (e.g., p-value,
standard error, or confidence interval).

The trial was conducted among a representative sample of residential households in
either Japan or Germany through the use of Randomized Controlled Trials (RCTs).

The study provided cost information or a proxy for intervention cost (e.g., printing,
distribution, or total program budget).

The post-intervention period lasted at least one billing cycle.

Exclusion Criteria

Households with zero monthly electricity usage, identified through smart meter data,
were excluded to avoid distortion of percentage change estimates. Additionally, extreme
outliers in monthly energy consumption were removed using the Smirnov-Grubbs test,
ensuring that treatment effects were not driven by anomalous observations.

4.3. Data Synthesis and Analytical Strategy

Outcome Variable

The primary outcome variable is the Average Treatment Effect (ATE), defined as the
mean percentage change in household electricity consumption for treated households
relative to control households.

Effect Size Handling

Reported ATEs were extracted directly from each study. When effects were reported in
alternative units (e.g., kWh), they were converted to percentage changes using reported
baseline consumption levels. No additional pooling weights were applied.

Given the small number of trials and heterogeneity in study design, country-level
averages were calculated using simple unweighted means. This approach prioritizes
transparency and avoids imposing assumptions about comparability or variance
structures that cannot be reliably verified. This choice is treated as a methodological
limitation.

Cross-Country Comparison

Differences between Japan and Germany are reported descriptively, using country-level
means and ranges. Formal hypothesis testing is avoided due to:



Small numbers of trials per country, potential non-independence across estimates, and
substantial heterogeneity in duration, delivery frequency, and population
characteristics.
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Where heterogeneity was detected, a meta-regression with country dummy variables
was used as a robustness check.

Cost-Effectiveness Analysis

For trials reporting cost data, a Cost-Effectiveness Ratio (CER) was calculated as:
1USD

cost per kWhin USD

kWh saved per $1 spent =

When costs were reported as cost per kWh saved, values were inverted to obtain kWh
saved per dollar. Country-level CERs are presented as ranges, reflecting variation across
trials rather than a pooled estimate.

5. Results

5.1. Trial Summary and Baseline Effects

A total of 10 HER trials met the inclusion criteria: 6 conducted in Japan and 4 conducted
in Germany. Across both countries, Social Norm Feedback interventions were
consistently associated with reductions in residential electricity consumption,
supporting the baseline hypothesis that HERs reduce energy use on average.

Japan (n = 6):
Mean ATE = 2.61% reduction
Range =1.30% to 7.50%

Germany (n = 4):
Mean ATE = 1.23% reduction
Range = 0% to 3.50%



These results indicate that HER interventions produced energy savings in both cultural
contexts, though with substantial variation across individual trials. Figure 4 illustrates
the cross-cultural mean ATEs.

Table 1. Japan Mean ATE (%) Results

Table 2. German Mean ATE (%) Results

Average Treatment Effect (%)

@ German Mean ATE (%) [ Japan Mean ATE (%)
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Figure 4. Average Treatment Effect Japan vs Germany
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5.2. Cultural Magnitude Comparison

Japanese trials exhibited larger average reductions in electricity consumption than
German trials (difference in means: 1.38 percentage points). However, the overlap in
ranges and the small number of trials prevent strong statistical inference.

Rather than interpreting this difference as definitive evidence of a cultural effect, the
results suggest a directional pattern consistent with cultural theory: social norm
feedback appears to generate larger behavioral responses in a collectivist, high-context
setting than in an individualist, low-context setting. This pattern should be interpreted
as suggestive rather than conclusive.

5.3. Policy Efficacy

Cost-Effectiveness Ratios (CER) were derived from Table 3 reported cost per
kilowatt-hour saved in column 3 (“Cost in Cent/ kWh Saved”). For clarity, values were
converted to kWh saved per S1 spent:

Japan: 0.022-0.054 USD/kWh = approximately 18-45 kWh saved per $1 spent
Germany: 0.037-0.088 USD/kWh = approximately 11-27 kWh saved per S1 spent

Table 3. International Cost-Effectiveness Comparison of HER Interventions

(Andor, Gerster, Ankel-Peters, & Schmidt, 2018)
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5.4. Significance

These figures indicate that, for comparable implementation costs, social norm feedback
interventions in Japan achieve higher energy savings per dollar spent than those in
Germany. This pattern is consistent with the observed differences in mean ATEs across
the two countries, although, as noted, these differences are not statistically significant.
Overall, these findings illustrate that cultural and contextual factors may influence both
the effectiveness and cost-efficiency of behavioral energy policies, even if formal
statistical testing does not confirm a significant cross-country difference.

6. Discussion

6.1. Interpretation of Findings

The results of the second analysis are consistent with the central hypothesis that culture
may function as an important mediator of behavioral intervention efficacy. The greater
observed effect size of the Social Norm Feedback (HER) in Japan may be partly
attributable to its collectivist, high-context cultural orientation. The intervention
effectively leverages the deep-seated value of social harmony and the implicit pressure
to conform to group behavior. Conversely, the comparatively smaller response in
Germany suggests that in a more individualistic, low-context culture, the implicit social
pressure of the HER may be less potent than clear, rational, and individualistic
incentives. This varying effectiveness of social nudging strategies can often be traced to
psychological mechanisms such as social norm activation, identity alignment, and
salience of feedback. For instance, peer comparison is particularly effective when
individuals identify closely with the reference group, which enhances internalization of
the behavior. Personalized feedback increases engagement by enhancing relevance and
perceived control. In contrast, generic or infrequent nudges may fail to create a sense of
urgency or personal connection. Environmental awareness, cultural context, and
baseline consumption behavior also mediate nudge effectiveness. These factors
highlight the need for tailoring nudges to fit the specific behavioral, social, and
infrastructural context of the target audience.

6.2. The Culture-Contingent Environmental Incentive Design

Based on the cost-effectiveness analysis, the higher CER observed in Japan indicates
that informal social incentives may represent a relatively low-cost policy lever for
achieving conservation gains. Conversely, the lower CER in Germany suggests that
complementary rational incentives may warrant greater emphasis alongside social
feedback mechanisms (e.g., subsidies, financial rebates, or strict regulatory penalties).
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Policymakers should shift their focus away from uniformly applying one-size-fits-all
nudges. Instead, efforts should be directed toward developing strategies that ensure
individuals receive personalized nudges that suit them best (Peer et al, 2020). Within this
framework, policymakers would aim to adopt a systematic approach to policymaking,
informed by cultural background, to understand how to address the energy
conservation challenge while considering stakeholder input and support to shape policy
priorities.

6.3. Limitations and Future Research

This study contains certain limitations. First, while we aimed for a structured literature
synthesis, the included studies vary widely in terms of methodology, measurement,
context, and reporting, which makes direct comparisons difficult. In addition to cultural
differences, alternative structural explanations may also contribute to cross-country
variation, including differences in regulatory intensity, baseline energy prices, building
efficiency standards, smart meter penetration, and pre-existing environmental
awareness. For example, Germany’s stringent building codes and strong regulatory
framework may reduce the marginal impact of behavioral nudges, while infrastructural
differences in housing stock or billing frequency may shape responsiveness to feedback
independently of cultural orientation.

However, culture remains analytically central to this study because Social Norm
Feedback operates primarily through psychological mechanisms rather than material
incentives. Structural factors shape the external conditions under which households
consume energy, but norm-based interventions depend on how individuals interpret
social comparison, internalize group expectations, and respond to perceived conformity
pressures. These processes are deeply embedded in cultural orientations such as
collectivism, communication context, and uncertainty avoidance. Thus, while regulatory
and infrastructural variables may moderate overall outcomes, cultural context directly
influences the mechanism through which the intervention exerts its effect.

Second, while we focused on recent field studies with reported positive outcomes, this
may introduce publication bias, as unsuccessful or neutral interventions are less
frequently reported. Lastly, the limited sampling causes uncertainty in the correlations
between cultural context and behavioral energy policy outcomes. While the observed
patterns are consistent with cultural theory, the present analysis cannot definitively
isolate culture from regulatory, infrastructural, or economic confounders. Future
research should involve an identical, contemporaneous field experiment across both
nations to control for external variables and more clearly distinguish cultural effects
from structural policy differences.
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7. Conclusion

This study provides evidence suggesting that the effectiveness of behavioral
energy interventions is influenced by cultural context. By analyzing evidence from
randomized controlled trials in Japan and Germany, reports show that collectivist,
high-context societies such as Japan respond more strongly to social nudges than
individualist, low-context societies like Germany. Japanese trials not only achieved
larger reductions in household energy consumption (Mean ATE = 2.61% vs. 1.23% in
Germany) but also delivered higher returns on investment, as reflected in the
cost-effectiveness ratio (18-45 kWh saved per S1 spent in Japan vs. 11-27 kWh in
Germany). These findings are consistent with the interpretation that culture may act as
an important moderator of behavioral policy efficacy.

The implications for policymakers suggest that energy conservation strategies
should be cautious about relying on a one-size-fits-all approach. In collectivist contexts,
low-cost, socially framed incentives can achieve substantial energy savings, while in
individualist settings, interventions should be coupled with rational, financially oriented
incentives to maximize impact. This culture-contingent approach offers a pathway to
more efficient, context-sensitive energy policy design, enhancing both environmental
and economic outcomes.

Future research should aim to implement simultaneous, cross-national field
experiments to control for extraneous factors and further isolate cultural mechanisms.
Additionally, exploring hybrid interventions that integrate social, financial, and
technological components could provide actionable insights for global energy policy,
ensuring interventions are both culturally appropriate and cost-effective. By aligning
behavioral strategies with cultural norms, policymakers can more effectively mobilize
households toward sustainable energy use, contributing to the broader goal of global
emissions reduction.

8. Appendix

Appendix A: Recent work related to energy conservation and social nudges

Related Work Outcome Social Nudge

Apartments receiving personal
information on energy data
decreased their power use
throughout the experiment by
roughly 6% more than units not

High-frequency smart meter data was used to
give occasional data information on electricity
consumption to 237 individual loft units

situated inside two different private buildings.

The authors assessed the impact of .
receiving the treatment, compared

to their average consumption before
the intervention.

information on the household’s individual way
of behaving.

Information
nudge: weekly
emails.




California

China

China
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The paper investigates the consumption and
conservation behaviors of residents in
low-income housing in Southern California
through a questionnaire-based survey
conducted across four housing facilities. It
explores factors such as energy burden,
satisfaction with building services, and drivers
of conservation behaviors among low-income
households. Additionally, the study identifies
potential intervention strategies aimed at
reducing utility bills and improving residents’
quality of life, including educational programs
and PV installation.

The study conducted a survey among rural
residents to assess their willingness to adjust
energy use behaviors in response to three
virtual electricity pricing scenarios:
Peak-valley rate (PVR), Photovoltaic systems
(PVS) and original flat rate (OFR). A
multi-group analysis was conducted to
identify factors influencing residents’
willingness to adjust energy consumption,
utilizing an extended Theory of Planned
Behavior (TPB) framework incorporating social
capital and policy variables.

This study investigated the effectiveness of
social norm interventions in promoting
sustainable behaviors in the context of energy
conservation. The research involved a field
experiment conducted in university
dormitories, with 584 students randomly
assigned to control and treatment groups.
These groups received social norm
information varying in terms of group
identification. Data collection included daily
electricity meter readings before and after the
intervention. Exclusion criteria were applied
to participants reporting events that could
significantly impact energy usage, resulting in
a final sample size of 1027 individuals from 603
rooms.

The findings reveal a strong
inclination towards energy and
water conservation, with 16% of
respondents reporting a reduction
in electricity bills compared to the
preceding year, averaging a drop of
34 USD.

The study revealed varying
preferences among rural residents,
with 45.22% choosing PVR, 22.89%
opting for PVS, and 31.89% selecting
OFR. Attitudes significantly
influenced residents’ willingness to
adjust washing machine usage time,
while social network presence
affected attitude and perceived
behavioral control for certain
scenarios. Policies and regulations
notably impacted the willingness of
residents selecting scenario PVS to
adjust energy use.

The results of the study indicate
that social norm information about
a high identification group led to an
11% reduction in energy
consumption, highlighting the
importance of group identification
in the efficacy of social norms
interventions. The findings suggest
that identification is a crucial factor
in effectiveness for promoting
energy-conservation behavior.

No nudging:
survey only.

No nudge.
Investigating
price incentives
for DSM.

Information
nudge: daily text
message for 18
days.




Europe

Finland

Finland

Germany
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The study investigates the motivation behind
employee energy conservation and assesses
the impact of an IoT-enabled gamified
intervention in three workplaces across
Europe. It aims to unravel individual
energy-saving behavior factors and
understand their influence on organizational
energy conservation. Through multiple
regression analysis, the study evaluates the
predictive ability of various factors, including
self-determination, personal norms, and
organizational profiles, on energy-related
behavioral outcomes at work.

By utilizing a clever overview and real
month-to-month power utilization
information, this study is aimed to analyze
how aware people are about their power bills,
costs, and expenses among a few Finnish
families. Six inquiries were performed to
examine whether more elevated levels of
energy mindfulness are related to power
investment funds. The web-based poll was
sent to 244 individuals, of whom 184
completed it.

This research included peer comparisons and
energy-saving advice while concentrating on

nudging and home power consumption. A total

of 528 families received emails with
energy-saving advice for lowering winter
electricity usage. Researchers looked at the
relationship between power use and nudge
effectiveness.

This research investigates the main finding of
the Opower trials in the US—the
cost-effectiveness of social resemblance
Home Energy Reports (HER) as a climate
policy tool. In a descriptive study, they
demonstrate that, apart from Australia, lower
energy usage levels and emissions levels of
power production significantly limit the cost
effectiveness potentials of HER. In a German

Findings from the study reveal
significant insight into
energy-saving behavior and the
effectiveness of the gamified
intervention. The intervention led to
a statistically significant increase in
participants’ intention to conserve
electricity at work with a moderate
effect size. Additionally, participants
reported a positive change in their
personal energy-saving habits with
large effect size. The intervention
resulted in a conservatively
estimated energy saving of 6413
kWh during the intervention period,
equivalent to 12.99% compared to
baseline consumption.

As per the results, only 27.7% of the
respondents accurately addressed
the six inquiries. Also, 20.8% of total
respondents agreed to receive
information nudge to improve their
power consumption.

The key finding is the possibility
that households that are more
engaged in monitoring their power
use may experience lower energy
use. During the test period, an
energy-saving nudge lowered the
energy consumption by 10%.

Due to the information from the
HER reports, power usage was, on
average, reduced by 0.7%, which is
half of what was seen at the lower
end of the 1.4-3.3 percent effect size
range in the US.

Gamified nudge:
personal
feedback
through an IoT
device in the
office.

Information
nudge: once, by
email.

Information
nudge: social
comparison
treatment, and
energy-saving
advice.
Information was
given by
monthly emails.

Information
nudge:
comparing HER
reports between
households. The
information to
the households
was given
monthly for six




Germany

Germany

Ghana

Italy
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case study, 11,630 residents were sent HER
interventions.

The study conducted a field experiment on
resource conservation, specifically focusing on
the everyday activity of showering in a student
dormitory, known for its energy and water
intensity. With 351 participants, two
interventions were implemented. The
interventions targeted biases arising from
imperfect information and limited attention.
The experiment involved a three-month
duration and tested the effects of each
intervention alone and in combination.

A field experiment was conducted with 111
households equipped with rooftop
photovoltaics to test the effectiveness of three
sequentially applied behavioral nudges
(feedback, benchmark and default) delivered
through digital tools. The experiment
employed a control group design, baseline
measurements and high-frequency smart
meter data to assess the causal effects of each
intervention on increasing self-consumption.

The study investigates the relationship
between energy literacy (EL), attitude towards
energy, personal energy value, and
energy-savings behavior (ESB) within the
context of a lower middle-income country,
specifically focusing on hydro-electricity
power in Ghana. A survey-based questionnaire
was administered to 250 professional workers
in Ghana to collect data.

This study used an experiment to evaluate
how environmental awareness influences the
larger scale effects of information nudging
that requires sustained efforts. The authors
merged data on consumption with survey data
of 4835 consumers in order to investigate
probable origins of the messages’ diverse
effects.

The findings revealed a remarkable
complementarity between the two
interventions. While each
intervention individually had limited
effectiveness in inducing
conservation, the combined
implementation yielded significant
conservation effects.

The study revealed that while
feedback and benchmark
interventions resulted in a 3-4% in
self-consumption, the default
intervention led to a substantial 16%
increase for active participants.
Notably, households with
controllable EVs showed stronger
effects than those without.

The study found that energy literacy
has a positive effect on
energy-saving behavior, with
attitude towards energy and
personal energy value significantly
mediating this relationship.
Specifically, cognitive skills and
affective outcomes of energy
literacy were identified as
significant predictors of personal
energy value and attitude towards
energy.

The program typically results in a
0.9% decrease in electricity use. The
authors offered hints that targeting
particular sub-groups might
increase the effectiveness of
boosting environmental awareness.

months.

Information
nudge:
daily/monthly
information on
energy use and
real-time
feedback, given
via email.

Information
nudge:
Information
(feedback,
benchmark, or
default)
provided
through digital
tools, i.e., web
portal and smart
charging app.

No nudge.
Survey only.

Information
nudge: weekly
emails.




Italy

Japan

Japan

Kuwait
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Authors examined the impact of integrating
financial reward with social nudges using a
structured online experiment. Participants
optimized their virtual electricity use on a
simulated washing machine in a novel
incentive-compatible electricity saving
assignment suggested by the authors. A total
of 566 participants took part in the study.

This field study aimed to test the effectiveness
of energy efficiency guidance in the residential
sector using a message pop-up feature in a
mobile app. The app was distributed to
approximately 1700 households that
voluntarily enrolled in the program.
Researchers conducted randomized controlled
trials to assess the impact of message pop-ups
containing energy efficiency advice. The
advice included information about power
usage and characteristics, as well as a social
nudge approach.

This study is a large-scale randomized
experiment of 62,400 homes, investigating the
behavioral characteristics of energy-use
feedback programs. The work includes social
comparison-based home energy reports
(HER), and categorization based on peer
comparison. The authors used a randomized
controlled experiment to analyze data from
62400 homes. There were two different sorts
of home energy reports: one with hourly
energy use comparisons and the other with
yearly comparisons of monthly energy
consumption.

This study investigates the impact of the
COVID-19 pandemic on energy literacy and
conservation behavior in academic buildings in
Kuwait. Employing a mixed-methods
approach, it combines quantitative surveys
with qualitative data collection methods such
as questionnaires, focus groups, and
interviews. The research included 158
engineering students, 67 faculty members, and
52 administrative staff, totaling 277
participants. Education, awareness, personal
motivation, values, religiosity, and culture
were identified as crucial factors influencing

Electricity saving of 0.148% by the
nudge approach and 0.156%
electricity saving by the combined
approach (nudge and reward) was
achieved for the washing machine
simulation.

Energy-saving recommendations
decreased power use by 1.3%.

The social comparison of HER
reports with hourly data to HER
with monthly data showed 1.4%
lower energy consumption, which is
0.8% higher than the results
obtained by historic comparison.

The study found that COVID-19 had
a significant impact on participants’
attitudes, intentions, and behavior
related to energy conservation in
academic buildings in Kuwait.
Specifically, the student group
experienced a significant increase in
the relationship between their
intentions and behavior, while the
faculty group exhibited a strong
correlation between intention and
behavior.

Nudging on
virtual study.

Information
nudge: energy
efficiency
guidance via
mobile app.
Information was
given on a daily,
weekly, and
monthly basis
for five months.

Information
nudge: social
comparison
treatment
through HER
reports by
monthly emails.

No nudge.
Survey of
impact of
COVID-19 on
energy literacy.




18

Lithuania

Middle East

Monaco

Poland

energy literacy and conservation behaviors.

This study performed an experiment on 2927
apartments to investigate how solely
descriptive information, provided via online
portals, may be a successful means of
achieving energy savings in housing
applications. The customized hourly energy
demand data was presented on their individual
online portals. The installation of new smart
energy meters allowed for the availability of
hourly energy data for the treatment group.

The authors conducted a large-scale field
study including around 200,000 families in the
Middle East, sending each family periodic
messages on their water and power usage. The
research was focused on finding whether
giving such information on the usage of the
two resources jointly may result in decreases
in both sectors, as use of this strategy to
encourage resource savings spreads.

In this work, the authors investigated the
relation between social nudge and the
household’s environmental awareness. Data
from 77 families were gathered and divided
into four groups. Ex-ante survey questions
included the socio-demographics of the home,
ecological dedication and considerations,
power usage, heating system, and curtailing
practices.

This study investigated the preferences for
demand-side management (DSM) programs in
the electricity consumption of 1000
households. A web-based survey, conducted
by a polling agency, was used for data
collection. The researchers assessed the
willingness to embrace changes in power
consumption, and also explored how the social
analysis of households’ energy use affected
their acceptance of DSM.

The outcomes revealed that
providing descriptive information
decreased electricity usage by 8.6%.

For this social nudge, there was a
reduction in electricity use of about
1.2%, keeping water utilization
unaffected.

The difference in average energy
consumption was noticed in the
range of 7% to 31% among the
groups.

A majority, i.e., 85.4% of
respondents, agreed to perform
DSM, but they wanted payment for
altering their behavior.

Information
nudge:
information on
own hourly
energy
consumption
data via a web
portal.

Information
nudge: monthly
emails.

Information
nudging by
email for six
months.

No nudging.
Only a survey
that supported
financial
incentives for
behavioral
change.
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Portugal

Sweden

Switzerland

An empirical experiment was conducted for a
system with 20 customers to assess the power
exchange cost for local participants. The study
incorporated behavioral interventions for
energy conservation and the adoption of
renewable energy sources. The model followed
a simulation-based study for the local
electricity market.

This study used an experiment of 525 homes
to determine the causal effects of social
comparison on water and electricity use. The
control and treatment groups were randomly
assigned.

In this study, households in two Swiss
neighborhoods (N = 177) participated in an
energy conservation program. They were
randomly assigned to receive either a concrete
intervention or one including abstract
environmental information.

Considering a 3% to 5% electricity
saving, a cost savings of 5.60% to
19.26% was obtained.

The daily domestic power usage was
reduced by 6.7% on average by the
social comparison treatment, while
the household’s water use remained
unaffected.

Six months later, households
exposed to the abstract message
paid significantly more attention to
energy consumption, with 12-15%
more energy saving compared to
the group which received concrete
information.

Results from a
simulation tool.

Information
nudge: real-time
display for 12
months.

Information
nudge:
comparing
concrete and
abstract
information.
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Suggestion: Revise and resubmit

This is an extremely interesting paper tackling the impact of the role of social nudges in

promoting changes in behavior in energy consumption. It is quite clear that this author has done
quite a lot of work reviewing the literature, given the long appendix showing an overview of
cross-cultural studies addressing this topic. | do have a few actionable suggestions, which | will
list below.

Add an abstract

It would be helpful to get a general overview of the paper as early as the introduction.
The introduction mentions that the author will be conducting a cross-national study, but
we only know that they are focusing on the US and Germany further into the background
section. Giving us this general overview early on would allow us, as readers, to make
sense of how the theoretical frameworks shown in the paper actually help to build the
arguments you are testing.

Overall, a theoretical framework does not quite work as a theoretical framework. There is
no actual theory, and then we see a laundry list of hypotheses to be tested. | would
suggest either not calling it a theoretical framework or really fleshing out how each
hypothesis is drawn from the theoretical framework you present. If going with the section
option (which I think is preferred), | would then recommend shortening the introduction to
a more traditional format (talking about the problem, explaining the gap in the literature,
and saying how this paper meets this gap, removing all images and excessive
examples) and then having a much longer argument section that truly builds on what you
call a theoretical framework. In any case, the hypotheses should definitely not read just
like a list that will be proven either right or wrong. Ideally, they should come with a
rationale behind them.

In the introduction, it is misleading to say that the paper consists of a quantitative
analysis (and then a mixed methods study) when this is, in fact, a meta-analysis. There
is no actual statistical analysis being conducted, which means this is not a quantitative
study. It would be important to have this clear early on and then be consistent with the
language you use to describe the methods.

Then, because this is actually a meta-analysis and not a study, it is important to note that
you are not comparing apples to apples when talking about the effect of the nudges in
different cultures. Each case is a separate case. You may want to draw conclusions from
the different findings, but this is more of a bigger-picture inquiry that should work as food
for thought. In your conclusion, you do mention that future studies should look at
conducting field experiments, but | missed a lengthier discussion about the limitations of
the study you actually have here.

Finally, along these lines, | would recommend being careful with the language of “this
paper provides evidence suggesting that”... you need to be much softer in the language,
treating this as more of a conversation starter than as an empirical study.

Overall, | think this is a great topic, and | do like the idea of conducting this sort of cross-cultural
comparison. | would just recommend some extensive editorial revisions to make sure the
language you use to describe the findings is consistent with the evidence you actually bring.



Author Code: 100171

Submission Code: 100162

Title of Paper: Efficiency of Behavioral Interventions on Cross-Cultural Domestic
Energy Use

Originality & Significance:
Does the paper contribute new insights or perspectives to the field?

The paper addresses an interesting and relevant topic. With major revisions, it
has the potential to be a strong addition to a future edition of the journal.

1. Clarity & Structure:
Is the argument well-organized and easy to follow? Are ideas clearly presented?

Largely, yes.

The RQ is not presented until page 3. Introducing the RQ and aims of the study
in the opening paragraph will make the direction of the paper much clearer to the
reader.

Some parts would benefit from being revised for clarity and rigour. For instance,
some references have been used to support arguments that are not
generalizable based on the context of the studies cited. An example is the use of
Khosrowpour et al. (2016) — a paper looking at commercial building energy use —
as the only citation to support an argument related to energy consumption in
households. In its place, | would recommend using references such as:

Grgnhgj, A., & Thagersen, J. (2011). Feedback on household electricity
consumption: learning and social influence processes. International
Journal of Consumer Studies, 35(2), 138-145.

Gans, W., Alberini, A., & Longo, A. (2013). Smart meter devices and the effect of
feedback on residential electricity consumption: Evidence from a natural
experiment in Northern Ireland. Energy Economics, 36, 729-743.

The background and context in the introduction could streamlined so that key
arguments are presented clearly, and in a logical sequence. For instance, the
first paragraph introduces energy efficiency and emissions reduction, then shifts
to behavioural nudges. The second paragraph initially addresses the need for



tailored interventions based on energy consumption patterns, then shifts to the
effects of cultural differences on global diffusion policy interventions. It would
make the paper stronger if the author were to introduce a consistent logical
narrative throughout. In other words, | encourage the author to be scrupulous
about what they include in each section, and to ask themselves whether it is
directly relevant to the research question, the following section(s), and/or the
study’s findings.

2. Use of Evidence & Research Methods:

Are sources appropriately cited?
Yes. However, | encourage the author to widen their review of literature to include
prior research on cultural impacts on behavioural interventions, as well as on
national culture in general.

Is their methodology sound and well-explained?
There remains some lack of clarity about the fit between the methods selected
and the research design. Specifically, | would have liked to see a clearer, more
detailed, and explicit discussion of the rationale for the selection of the chosen
methods. There is also some amount of confusion with regard to the methods
used — the author mentions a mixed-methods approach, but the findings and
discussion appear to rely heavily on the quantitative cross-cultural analysis. The
“qualitative theory-driven analysis” does not get much airtime, which is a pity, as
it would have added significant depth to the “comparative meta-analytic
synthesis”.

| strongly recommend that the author revisit the methodology section with the
aim of strengthening it.

3. Engagement with Literature:

Does the paper demonstrate an understanding of relevant research in the field?
Overall, the reference list covers a range of papers — this is good. However, it
may be worthwhile for the author to consider additional research papers on
national culture, behavioural interventions, and effects of culture on policy
interventions, such as the ones below, while revising their paper:



Austin, E., Ward, N., Otto, J., Green, K., & Watson, H. (2022). Assessing the
impact of culture: A systematic analysis of culture-based interventions and
evaluations. Frontiers in Future Transportation, 3, 917915.

Davidson, R. K. (2017). Cultural impacts on occupant behaviour and energy
efficiency. International Journal of Energy Production and Management,
2(2), 186-195.

De Mooij, M., & Hofstede, G. (2011). Cross-cultural consumer behavior: A review
of research findings. Journal of international consumer marketing, 23(3-4),
181-192.

Talhelm, T. (2025). Adapting Interventions to Culture Can Improve Effectiveness
and Cost-Efficiency. Policy Insights from the Behavioral and Brain
Sciences, 23727322251408076. [Note: This paper may be of particular
interest to the author, as it examines the effectiveness of monetary
incentives vs social norms in changing behaviour]

Tverskoi, D., Babu, S., & Gavrilets, S. (2022). The spread of technological
innovations: effects of psychology, culture and policy interventions. Royal
Society Open Science, 9(6).

Do they acknowledge known results and connect their findings well to them?

The findings from the study are presented clearly. However, there is a need to
consider these findings in the context of prior research on the topic. That is,
contributions of the study need to be compared to findings from other research,
especially as inferences are made about national culture (Japanese vs. German).
Prior research appears to suggest that German cultural norms include strict
observance of rules, which does not support the observation that due to a “more
individualistic, low-context [German] culture, the implicit social pressure of the
HER may be less potent than clear, rational, and individualistic incentives.”

The author needs to adopt a more critical perspective on the comparative
analysis, without which the findings are at risk of lacking persuasiveness.

Overall, I am not convinced about the methodology adopted, as there appears to
be a lack of fit between the research design and the choice of main theoretical
perspective adopted (i.e., cultural influences on behavioural interventions). |
strongly suggest that the author re-evaluate either the theoretical underpinning
(e.g., a wider review of prior research examining cultural influences and their
effects on behavioural interventions) or reconsider the research design (e.g.,



carrying out a systematic literature review instead of a cross-cultural comparative
meta-analytic synthesis).

4. Grammar & Language

Is the writing clear and professional?

The writing is clear; however, there are multiple ideas being presented in each
section which need to be synthesized better. | would also recommend that the
author revise the manuscript to be tonally more neutral, to draw on evidence to
support arguments, and to not take sources at face value (i.e., critically analyse
data and references).

Other Comments:

e Suggest changing the title to more clearly present the RQ, e.g., “Impact of
Cultural Values on Energy Conservation Initiatives”.

FINAL RECOMMENDATION:

Accept as is

Accept with minor revisions
Accept with major revisions
Revise and resubmit
Reject
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Impact of Cultural Context on Behavioral Energy Conservation Policy
Abstract

Energy efficiency policy programs are among the most widely adopted policy
instruments for reducing household energy consumption, valued by governments for
their cost-effectiveness. However, policy uptake remains underused in cases where
households perceive the costs of engagement to outweigh the expected benefits. We
hypothesize that cultural context mediates the effectiveness and cost-efficiency of
behavioral energy interventions across countries. To analyze the specific effects of
cultural identity, this study conducted a secondary cross-cultural analysis of existing
energy efficiency field trials in advanced economies, focusing on social comparison
feedback mechanisms, specifically the Home Energy Report (HER), in Japan and
Germany. The analysis compared Average Treatment Effect(ATE) and Cost-Effective
Ratio (CER). Mean ATEs differ by 1.38 percentage points between Japan (2.61%) and
Germany (1.23%). In addition, estimated cost-effectiveness ranges from approximately
18-45 kWh saved per dollar spent in Japan and 11-27 kWh saved per dollar in Germany.
The patterns suggest that aligning energy transition initiatives with prevailing social
norms and social identities could enhance public acceptance and the overall
effectiveness of behavioral energy policies.

1. Introduction

This paper examines the importance of understanding how cultural values influence the
effectiveness of policy adaptation through a comparative meta-analysis of Home Energy
Report (HER) initiatives between Japan and Germany.

Global energy consumption, primarily electricity and heat production, is the largest
single source of greenhouse gas (GHG) emissions, accounting for 34% of 2019 global
GHG emissions (United States Environmental Protection Agency, 2025). Many look to
renewable energy sources as the solution, but energy efficiency is consistently
recognized by organizations like the International Energy Agency (IEA) as the "first fuel’,
the single largest contributor to emissions reduction due to it being the “quickest and
cost-effective CO2 mitigation options” (IEA, 2024). Despite substantial global investment,
global tracking indicates that S800 billion USD is currently being invested annually in
technologies and programs to increase energy efficiency, yet it remains well below the
4% annual improvement target agreed upon at COP28 for 2030 at 1.3%, highlighting
persistent policy gaps. This gap could be substantially reduced by “raising the ambition
of existing policies” (IEA, 2025) through behavioral load shifting.

Behavioral interventions such as Home Energy Report (HER) have emerged as a
promising tool to address these gaps. By leveraging social norms and comparison, HER
trials (ex. Figure 1 and Figure 2), demonstrated an average of 2-3% of energy
preservation. Given this potential, individual efforts can reduce consumption. However,



the effectiveness of behavioral energy consumption intervention policies greatly differs

depending on the region, raising questions about the conditions under which such
policies succeed.
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Figure 1. An example of the layout of the home energy reports used in Japanese Energy
Trials.
(Automotive Media Response, 2018)




Figure 2. An example of the layout of the home energy reports used in German Energy
Trials.
(Autarc, 2025)

The application of social nudges, a behavioral, economic, and psychological insight to
influence individual decision-making, has become widely adopted as a cost-effective
policy tool (Thaler & Senstein, 2008). However, the efficiency of these tools exhibits
certain variabilities depending on the region due to the challenges social nudges pose.
Evidence by Khosrowpour et al. (2016) suggests the need for tailored interventions for
households with different energy consumption patterns, highlighting the fact that
different populations may react in different ways to the distribution of social
information. This variability is further supported by Grgnhgj, A., & Thggersen, J. (2011),
who found that feedback mechanisms influence energy consumption not only through
information provision but also through social learning and normative influence, with
effectiveness differing across household contexts. Similarly, Gans, W., Alberini, A., &
Longo, A. (2013) provide evidence from a natural experiment in Northern Ireland
showing that the impact of feedback technologies such as smart meters varies
significantly depending on user engagement and contextual factors. The global diffusion
of identical policies without sufficient consideration of cultural differences risks
diminished marginal returns and inefficient resource allocation (Sunstein, 2019). Cultural
values can interfere with how people objectively interpret and react to public policy
information; however, this effect can be reduced through effective debiasing strategies.
By presenting evidence in ways that align with, rather than challenge, people’s existing
cultural values, individuals from different backgrounds are more likely to accept the
information (Kahan & Braman, 2006). This analysis of literature suggests that the
effectiveness of feedback-based interventions is not solely based on information but is
socially mediated, reinforcing the importance of cultural context in shaping behavioral
responses.

This study argues that cultural context is a key factor shaping this variation. Differences
in social norms, communication styles, and collective behavior may influence how
individuals respond to normative feedback, leading to divergent policy outcomes across
countries. To investigate this, the paper focuses on Japan and Germany, two highly
industrialized, energy-dependent economies with similar constraints but contrasting
cultural profiles. Empirical evidence suggests that Japanese population behaves more
uniformly across social groups than the German population; respondents in the
Japanese sample in a recent paper by Schmidt-Petri et al. reported greater cooperation
with vaccinations during the COVID-19 pandemic, regardless of gender, level of
education, etc, whereas Germany shows greater individual variations. We can assume
through Japan’s uniformity, Japan exhibits more uniform behavioral responses across
social groups, whereas Germany shows greater individual variation, indicating differing
sensitivities to social norms.

To examine this relationship, this paper employs a comparative meta-analysis of existing
randomized controlled trials, specifically in Japan and Germany respectively,



systematically comparing the Average Treatment Effect (ATE) and Cost-Effectiveness
Ratio (CER) of HER interventions in both countries. By integrating cultural theory with
empirical synthesis, the paper aims to provide a theoretically grounded explanation for
cross-national differences in policy effectiveness.

Ultimately, the study seeks to address this gap by conducting a comparative review of
HER trials in Japan and Germany. Rather than seeking to establish casual proof, the
paper uses cultural theory as an interpretive framework to examine whether observed
differences in intervention outcomes are consistent with broader cross-cultural
behavioral patterns. However, findings drawn from heterogeneous trials conducted
under varying conditions should be interpreted with caution, as they do not constitute
strictly controlled comparisons.

2. Background on Culture and Energy Policy

2.1. The Effectiveness and Variability of Social Norm Nudges

Social Norm Feedback (HER) has emerged as a widely used behavioral policy tool to
promote energy conservation. Operating on the principle of descriptive and injunctive
norms, HER interventions provide households with information about their energy use
compared to others, encouraging reductions through social comparison. On average,
such interventions yield annual energy savings of about 2% of total primary energy
consumption across the 144 countries (Jain, M. 2025).

However, this comprehensive figure masks significant heterogeneity. Trials conducted in
different nations, and even different regions within the same nation, have demonstrated
savings ranging from reductions of 0.7% to 16%. Refer to Appendix A for a full list of each
of the 23 papers, with information on the country where the field experiment or survey
was conducted, and a short presentation of the work, results, and type of nudging. This
inconsistency suggests that the psychological mechanism of perceived cost of
non-conformity is not universally activated.

This inconsistency raises a critical question: what factors determine when and where
HER interventions are most effective? One possible explanation can be attributed to
cross-cultural differences, which may shape how individuals perceive and respond to
social norms.

2.2. Cultural Theory: Collectivism and Communication Context

To explain this variability, we rely on established cultural theories, particularly
Hofstede's dimension of Individualism vs. Collectivism (IDV) dimension and Hall’s theory
of communication context.



Collectivist Societies (Low IDV), such as Japan, emphasize group loyalty and cohesion,
social harmony, and conformity to in-group norms (e.g., Hong Kong, Japan). In contrast,
individualist Societies (High IDV) prioritize personal achievements and individual
autonomy (e.g., the US, Germany). These differences influence how strongly individuals
respond to social comparison and normative pressure.

Furthermore, Edward T. Hall's distinction between High-Context (Japan) and
Low-Context (Germany) communication is another important factor in Japan and
Germany's varying response to the Social Norm Feedback (HER). High-context cultures,
common in many Asian and African societies, communicate intentions largely through
shared understanding, nonverbal cues, and the surrounding social context, placing
strong emphasis on social cohesion. In contrast, low-context cultures, including the
United States and much of Europe, favor individual accomplishment rather than
collective relationships, and social interactions are often more transactional or
purpose-driven. Although no culture exists entirely at either extreme, the distinction
illustrates how communication styles and social organization vary according to
underlying cultural norms. (Sheposh, 2025).

Together, these frameworks further emphasizes how the HER is framed to target
collectivist high-context societies, which rely on social comparison and implicit
normative cues, due to the inherent effectiveness of social nudges in collectivist,
high-context societies than in individualist, low-context ones.

2.3  Energy Trials and Policy in Japan and Germany

These theoretical expectations are reflected in the contrasting energy policy landscapes
of Japan and Germany.

In Japan, energy policy is deeply intertwined with national security and collective
responsibility, particularly following the 2011 disasters. The government has strategically
used top-down appeals and social norms (e.g., the Setsuden and "Cool /Warm Biz"
campaigns) that leverage the strong collectivist ethic. Initial HER trials in Japan
demonstrated statistically significant and sustained savings, often exceeding the global
average.

In contrast, Germany'’s energy policy is primarily driven by rational incentives (e.g., the
feed-in tariff and KfW development bank subsidies) and rigorous regulation (e.g., strict
building energy codes like EnEV/GEG). While HER trials have been implemented, their
effectiveness appears dependent on cultural context, in which certain demographics are
less responsive to anonymous social comparisons.

3. Conceptual Framework and Analytical Expectations
3.1. Framework



This study uses cultural and behavioral frameworks as interpretive lenses to understand
observed cross-national variation in HER outcomes. Although HER programs have been
widely adopted as cost-effective tools for reducing household energy consumption,
prior research consistently shows that their effectiveness varies substantially across
countries, communities, and household types. Existing studies have largely focused on
household-level variables such as baseline energy use, feedback frequency, and user
engagement. However, a key gap in the literature is the limited attention given to how
broader cultural contexts shape the mechanisms through which behavioral
interventions operate.

This gap is significant because HER interventions rely not only on information provision
but also on social and psychological processes that may function differently across
societies. As Austin et al. (2022) argue, interventions that align with local cultural values
tend to be more effective because they resonate more closely with existing norms and
behavioral expectations. Similarly, Davidson (2017) demonstrates that energy-related
behavior is deeply embedded in everyday cultural practices, meanings, and routines,
rather than being driven solely by rational cost-benefit calculations. These insights
suggests that the effectiveness of HER interventions depends not only on the
information they provide but also on how that information is socially interpreted.

HER interventions operate primarily through behavioral mechanisms such as social
comparison, norm salience, reputational concern, and how desire to avoid perceived
deviance. By informing households how their energy use compares with that of their
peers, HERs seek to activate informal pressures that encourage behavioral adjustment.
However, the strength of these mechanisms may depend on cultural norms, surrounding
conformity, social responsibility, and communication style.

To interpret these differences, this study draws on theories of collectivism-individualism
and communication context. Research in cross-cultural consumer behavior show that
collectivist societies places greater emphasis on relational interdependence, whereas
individualist societies prioritize self directed decision-making (De Mooji & Hofstede,
2011). Accordingly, in the context of HER interventions, comparative feedback is likely to
be more effective in collectivist settings, where social information carries greater
behavioral influence.

This perspective is further supported by recent work on culturally adaptive
interventions. Talhelm (2025) argues that intervention effectiveness improves when
policy tools are matched to culturally salient motivational structures. In some contexts,
social norm appeals may outperform financial incentives because individuals are more
responsive to social expectations and reputational considerations. In other contexts,
more directed economic incentives may be more effective. Applied to this study, this
suggests that HER interventions may generate stronger behavioral responses in Japan,
where collectivist and high-context norms may increase sensitivity to indirect feedback,
than in Germany, where households may place relatively greater weight on explicit
information, financial incentives, or regulatory signals.



At the same time, cultural influences should not be understood as fixed national traits or
as sufficient explanations on their own. Tverskoi et al. (2022) emphasize that behavioral
and technological change emerges through the interaction of psychology, culture,
institutions, and policy design. Likewise, Davidson (2017) notes that infrastructural and
material conditions shape how households are able to respond to conservation
interventions. Factors such as housing systems, energy prices, billing frequency,
regulatory frameworks, and pre-existing environmental awareness may affect HER
outcomes independently of culture.

Accordingly, this framework does not seek to establish a deterministic causal
relationship between national culture and HER effectiveness. Rather, it provides a
theoretically grounded lens for interpreting whether observed differences in HER
outcomes between Japan and Germany are broadly consistent with prior research on
cultural moderation in behavioral policy interventions.

Instead of testing a formal causal theory, the study examines whether observed
differences in intervention outcomes are consistent with established theories of social
norms, collective behavior, and communication context. HER interventions have a
myriad of behavioral mechanisms: social comparison, norm salience, reputational
concern, avoidance of perceived deviance.

3.2. Analytical Expectations

Based on the synthesis of cultural and behavioral theory, this study develops the
following analytical expectations to guide interpretation of the comparative evidence.

Baseline expectation: The implementation of Social Norm Feedback (HER) trials are
expected to reduce household energy consumption in both Japan and Germany.

Comparative expectation: The mean percentage reduction in energy consumption
achieved by the Social Norm Feedback (HER) intervention may show significantly
stronger average behavioral responses in Japan than in Germany.

Policy expectation: If social norm sensitivity differs systematically across contexts, the
ratio of energy savings achieved per dollar spent on the HER intervention
(Cost-Effectiveness Ratio) may appear more cost-effective in Japan.

4. Comparative Meta-Analysis

4.1. Research Design

This study employs a cross-cultural comparative meta-analytic synthesis of previously
published randomized controlled trials (RCTs) to evaluate the effectiveness of Social
Norm Feedback interventions (HER) in Japan and Germany. Rather than conducting a
new field experiment, the analysis draws on existing trials to examine whether cultural



context moderates the magnitude and cost-effectiveness of behavioral energy
interventions.

A comparative synthesis is appropriate because HER interventions are highly
standardized in structure (peer comparison feedback delivered through periodic
reports) but implemented in distinct cultural, regulatory, and infrastructural contexts.
This approach allows for exploratory assessment of cultural moderation while
maintaining external validity. Given the limited number of comparable trials, the analysis
is intentionally descriptive and transparent rather than statistically complex.

4.2. Data Sourcing and Inclusion Criteria

Data were aggregated from publicly available and credible sources, including:
Peer-reviewed academic journals

Government and ministry reports (e.g., METI, BMWK)

Utility company evaluations and white papers

NGO and policy institute reports

Only studies reporting original empirical results from field trials were considered.

Inclusion Criteria
Studies were included if they met all of the following conditions:

The intervention incorporated a Social Norm Feedback component, such as peer
comparison or normative ranking.

The study reported a quantifiable treatment effect, expressed as a percentage change in
energy consumption, along with a measure of statistical uncertainty (e.g., p-value,
standard error, or confidence interval).

The trial was conducted among a representative sample of residential households in
either Japan or Germany through the use of Randomized Controlled Trials (RCTs).

The study provided cost information or a proxy for intervention cost (e.g., printing,
distribution, or total program budget).

The post-intervention period lasted at least one billing cycle.

Exclusion Criteria

Households with zero monthly electricity usage, identified through smart meter data,
were excluded to avoid distortion of percentage change estimates. Additionally, extreme



outliers in monthly energy consumption were removed using the Smirnov-Grubbs test,
ensuring that treatment effects were not driven by anomalous observations.

4.3. Data Synthesis and Analytical Strategy

Outcome Variable

The primary outcome variable is the Average Treatment Effect (ATE), defined as the
mean percentage change in household electricity consumption for treated households
relative to control households.

Effect Size Handling

Reported ATEs were extracted directly from each study. When effects were reported in
alternative units (e.g., kWh), they were converted to percentage changes using reported
baseline consumption levels. No additional pooling weights were applied.

Given the small number of trials and heterogeneity in study design, country-level
averages were calculated using simple unweighted means. This approach prioritizes
transparency and avoids imposing assumptions about comparability or variance
structures that cannot be reliably verified. This choice is treated as a methodological
limitation.

Cross-Country Comparison

Differences between Japan and Germany are reported descriptively, using country-level
means and ranges. Formal hypothesis testing is avoided due to:

Small numbers of trials per country, potential non-independence across estimates, and
substantial heterogeneity in duration, delivery frequency, and population
characteristics.

Given the small sample size of trials and substantial heterogeneity in study design,
duration, delivery frequency, and sample composition, cross-country comparisons are
presented descriptively using country-level means and ranges. This approach prioritizes
transparency while avoiding unwarranted statistical assumptions.

Cost-Effectiveness Analysis

For trials reporting cost data, a Cost-Effectiveness Ratio (CER) was calculated as:
1USD

cost per kWhin USD

kWh saved per $1 spent =
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When costs were reported as cost per kWh saved, values were inverted to obtain kWh
saved per dollar. Country-level CERs are presented as ranges, reflecting variation across
trials rather than a pooled estimate.

5. Results

5.1. Trial Summary and Baseline Effects

A total of 10 HER trials met the inclusion criteria: 6 conducted in Japan and 4 conducted
in Germany. Across both countries, Social Norm Feedback interventions were
consistently associated with reductions in residential electricity consumption,
consistent with the baseline analytical expectation that HER interventions reduce
energy use on average.

Japan (n = 6):
Mean ATE = 2.61% reduction
Range = 1.30% to 7.50%

Germany (n = 4):
Mean ATE = 1.23% reduction
Range = 0% to 3.50%

These results indicate that HER interventions produced energy savings in both cultural
contexts, though with substantial variation across individual trials. Figure 3 illustrates
the cross-cultural mean ATEs.

Table 1. Japan Mean ATE (%) Results
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Table 2. German Mean ATE (%) Results

Average Treatment Effect (%)
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Figure 3. Average Treatment Effect Japan vs Germany

5.2. Cultural Magnitude Comparison

Japanese trials exhibited larger average reductions in electricity consumption than
German trials (difference in means: 1.38 percentage points). However, the overlap in
ranges and the small number of trials prevent strong statistical inference.

Rather than interpreting this difference as definitive evidence of a cultural effect, the
results suggest a directional pattern consistent with cultural theory: social norm
feedback appears to generate larger behavioral responses in a collectivist, high-context
setting than in an individualist, low-context setting. This pattern should be interpreted
as suggestive rather than conclusive.

5.3. Policy Efficacy
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Cost-Effectiveness Ratios (CER) were derived from Table 3 reported cost per
kilowatt-hour saved in column 3 (“Cost in Cent/ kWh Saved”). For clarity, values were
converted to kWh saved per S1 spent:

Japan: 0.022-0.054 USD/kWh = approximately 18-45 kWh saved per S1 spent
Germany: 0.037-0.088 USD/kWh = approximately 11-27 kWh saved per S1 spent

Table 3. International Cost-Effectiveness Comparison of HER Interventions

(Andor, Gerster, Ankel-Peters, & Schmidt, 2018)

5.4. Significance

These figures indicate that, for comparable implementation costs, HER interventions
may deliver higher energy savings per dollar spent in Japan than in Germany. This
pattern is consistent with the observed differences in mean ATEs across the two
countries, although, as noted, these differences are not statistically significant. Overall,
these findings illustrate that cultural and contextual factors may influence both the
effectiveness and cost-efficiency of behavioral energy policies, even if formal statistical
testing does not confirm a significant cross-country difference.

6. Discussion

6.1. Interpretation of Findings
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The results of the second analysis are consistent with the central hypothesis that culture
may function as an important mediator of behavioral intervention efficacy. The greater
observed effect size of the Social Norm Feedback (HER) in Japan may be partly
attributable to its collectivist, high-context cultural orientation. The intervention
effectively leverages the deep-seated value of social harmony and the implicit pressure
to conform to group behavior. Conversely, the comparatively smaller response in
Germany suggests that in a more individualistic, low-context culture, the implicit social
pressure of the HER may be less potent than clear, rational, and individualistic
incentives. This varying effectiveness of social nudging strategies can often be traced to
psychological mechanisms such as social norm activation, identity alignment, and
salience of feedback. For instance, peer comparison is particularly effective when
individuals identify closely with the reference group, which enhances internalization of
the behavior. Personalized feedback increases engagement by enhancing relevance and
perceived control. In contrast, generic or infrequent nudges may fail to create a sense of
urgency or personal connection. Environmental awareness, cultural context, and
baseline consumption behavior also mediate nudge effectiveness. These factors
highlight the need for tailoring nudges to fit the specific behavioral, social, and
infrastructural context of the target audience.

6.2. The Culture-Contingent Environmental Incentive Design

Based on the cost-effectiveness analysis, the higher CER observed in Japan indicates
that informal social incentives may represent a relatively low-cost policy lever for
achieving conservation gains. Conversely, the lower CER in Germany suggests that
complementary rational incentives may warrant greater emphasis alongside social
feedback mechanisms (e.g., subsidies, financial rebates, or strict regulatory penalties).

Policymakers should shift their focus away from uniformly applying one-size-fits-all
nudges. Instead, efforts should be directed toward developing strategies that ensure
individuals receive personalized nudges that suit them best (Peer et al, 2020). Within this
framework, policymakers would aim to adopt a systematic approach to policymaking,
informed by cultural background, to understand how to address the energy
conservation challenge while considering stakeholder input and support to shape policy
priorities.

6.3. Limitations and Future Research

This study contains certain limitations. First, while we aimed for a structured literature
synthesis, the included studies vary widely in terms of methodology, measurement,
context, and reporting, which makes direct comparisons difficult. In addition to cultural
differences, alternative structural explanations may also contribute to cross-country
variation, including differences in regulatory intensity, baseline energy prices, building
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efficiency standards, smart meter penetration, and pre-existing environmental
awareness. For example, Germany’s stringent building codes and strong regulatory
framework may reduce the marginal impact of behavioral nudges, while infrastructural
differences in housing stock or billing frequency may shape responsiveness to feedback
independently of cultural orientation.

However, culture remains analytically central to this study because Social Norm
Feedback operates primarily through psychological mechanisms rather than material
incentives. Structural factors shape the external conditions under which households
consume energy, but norm-based interventions depend on how individuals interpret
social comparison, internalize group expectations, and respond to perceived conformity
pressures. These processes are deeply embedded in cultural orientations such as
collectivism, communication context, and uncertainty avoidance. Thus, while regulatory
and infrastructural variables may moderate overall outcomes, cultural context directly
influences the mechanism through which the intervention exerts its effect.

Second, while we focused on recent field studies with reported positive outcomes, this
may introduce publication bias, as unsuccessful or neutral interventions are less
frequently reported. Lastly, the limited sampling causes uncertainty in the correlations
between cultural context and behavioral energy policy outcomes. While the observed
patterns are consistent with cultural theory, the present analysis cannot definitively
isolate culture from regulatory, infrastructural, or economic confounders. Future
research should involve an identical, contemporaneous field experiment across both
nations to control for external variables and more clearly distinguish cultural effects
from structural policy differences.

Importantly, Germany’s comparatively lower HER effects should not be interpreted as
evidence of weak social norms. Prior research suggests German households to also
exhibit strong rule adherence and environmental concern. The difference may lie in the
type of normative influence that is most salient. While Japanese contexts may respond
more favorably to indirect social comparison, German households may place greater
weight on exhibit institutional signals, financial incentives, or formal regulations.

7. Conclusion

The overall effectiveness of behavioral energy interventions is likely to be
influenced by cultural context. By analyzing evidence from randomized controlled trials
in Japan and Germany, the findings are broadly consistent with existing literature
suggesting that collectivist, high-context societies such as Japan may respond more
strongly to social norm-based interventions than individualistic, low-context societies
such as Germany. Japanese trials not only achieved larger reductions in household
energy consumption (Mean ATE = 2.61% vs. 1.23% in Germany) but also delivered higher
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California

California
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returns on investment, as reflected in the cost-effectiveness ratio (18-45 kWh saved per
S1spent in Japan vs. 11-27 kWh in Germany). These findings reinforce the view n the
literature that culture may act as an important moderator of behavioral policy efficacy.

The implications for policymakers suggest that energy conservation strategies
should be cautious about relying on a one-size-fits-all approach. In collectivist contexts,
low-cost, socially framed incentives can achieve substantial energy savings, while in
individualist settings, interventions should be coupled with rational, financially oriented
incentives to maximize impact. This culture-contingent approach offers a pathway to
more efficient, context-sensitive energy policy design, enhancing both environmental

and economic outcomes.

Future research should aim to implement simultaneous, cross-national field
experiments to control for extraneous factors and further isolate cultural mechanisms.
Additionally, exploring hybrid interventions that integrate social, financial, and
technological components could provide actionable insights for global energy policy,
ensuring interventions are both culturally appropriate and cost-effective. By aligning
behavioral strategies with cultural norms, policymakers can more effectively mobilize
households toward sustainable energy use, contributing to the broader goal of global

emissions reduction.

8. Appendix

Appendix A: Recent work related to energy conservation and social nudges

Related Work

High-frequency smart meter data was used to
give occasional data information on electricity
consumption to 237 individual loft units
situated inside two different private buildings.
The authors assessed the impact of
information on the household’s individual way
of behaving.

The paper investigates the consumption and
conservation behaviors of residents in
low-income housing in Southern California
through a questionnaire-based survey
conducted across four housing facilities. It
explores factors such as energy burden,
satisfaction with building services, and drivers
of conservation behaviors among low-income
households. Additionally, the study identifies
potential intervention strategies aimed at

Outcome Social Nudge

Apartments receiving personal
information on energy data
decreased their power use
throughout the experiment by
roughly 6% more than units not

Information
nudge: weekly

. emails.
receiving the treatment, compared

to their average consumption before
the intervention.

The findings reveal a strong
inclination towards energy and
water conservation, with 16% of
respondents reporting a reduction
in electricity bills compared to the
preceding year, averaging a drop of
34 USD.

No nudging:
survey only.




China

China

Europe
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reducing utility bills and improving residents’
quality of life, including educational programs
and PV installation.

The study conducted a survey among rural
residents to assess their willingness to adjust
energy use behaviors in response to three
virtual electricity pricing scenarios:
Peak-valley rate (PVR), Photovoltaic systems
(PVS) and original flat rate (OFR). A
multi-group analysis was conducted to
identify factors influencing residents’
willingness to adjust energy consumption,
utilizing an extended Theory of Planned
Behavior (TPB) framework incorporating social
capital and policy variables.

This study investigated the effectiveness of
social norm interventions in promoting
sustainable behaviors in the context of energy
conservation. The research involved a field
experiment conducted in university
dormitories, with 584 students randomly
assigned to control and treatment groups.
These groups received social norm
information varying in terms of group
identification. Data collection included daily
electricity meter readings before and after the
intervention. Exclusion criteria were applied
to participants reporting events that could
significantly impact energy usage, resulting in
a final sample size of 1027 individuals from 603
rooms.

The study investigates the motivation behind
employee energy conservation and assesses
the impact of an IoT-enabled gamified
intervention in three workplaces across
Europe. It aims to unravel individual
energy-saving behavior factors and
understand their influence on organizational
energy conservation. Through multiple
regression analysis, the study evaluates the
predictive ability of various factors, including
self-determination, personal norms, and
organizational profiles, on energy-related
behavioral outcomes at work.

The study revealed varying
preferences among rural residents,
with 45.22% choosing PVR, 22.89%
opting for PVS, and 31.89% selecting
OFR. Attitudes significantly
influenced residents’ willingness to
adjust washing machine usage time,
while social network presence
affected attitude and perceived
behavioral control for certain
scenarios. Policies and regulations
notably impacted the willingness of
residents selecting scenario PVS to
adjust energy use.

The results of the study indicate
that social norm information about
a high identification group led to an
11% reduction in energy
consumption, highlighting the
importance of group identification
in the efficacy of social norms
interventions. The findings suggest
that identification is a crucial factor
in effectiveness for promoting
energy-conservation behavior.

Findings from the study reveal
significant insight into
energy-saving behavior and the
effectiveness of the gamified
intervention. The intervention led to
a statistically significant increase in
participants’ intention to conserve
electricity at work with a moderate
effect size. Additionally, participants
reported a positive change in their
personal energy-saving habits with
large effect size. The intervention
resulted in a conservatively

No nudge.
Investigating
price incentives
for DSM.

Information
nudge: daily text
message for 18
days.

Gamified nudge:
personal
feedback
through an IoT
device in the
office.




Finland

Finland

Germany

Germany

By utilizing a clever overview and real
month-to-month power utilization
information, this study is aimed to analyze
how aware people are about their power bills,
costs, and expenses among a few Finnish
families. Six inquiries were performed to
examine whether more elevated levels of
energy mindfulness are related to power
investment funds. The web-based poll was
sent to 244 individuals, of whom 184
completed it.

This research included peer comparisons and
energy-saving advice while concentrating on
nudging and home power consumption. A total
of 528 families received emails with
energy-saving advice for lowering winter
electricity usage. Researchers looked at the
relationship between power use and nudge
effectiveness.

This research investigates the main finding of
the Opower trials in the US—the
cost-effectiveness of social resemblance
Home Energy Reports (HER) as a climate
policy tool. In a descriptive study, they
demonstrate that, apart from Australia, lower
energy usage levels and emissions levels of
power production significantly limit the cost
effectiveness potentials of HER. In a German
case study, 11,630 residents were sent HER
interventions.

The study conducted a field experiment on
resource conservation, specifically focusing on
the everyday activity of showering in a student
dormitory, known for its energy and water
intensity. With 351 participants, two
interventions were implemented. The
interventions targeted biases arising from
imperfect information and limited attention.
The experiment involved a three-month
duration and tested the effects of each

estimated energy saving of 6413
kWh during the intervention period,
equivalent to 12.99% compared to
baseline consumption.

As per the results, only 27.7% of the
respondents accurately addressed
the six inquiries. Also, 20.8% of total
respondents agreed to receive
information nudge to improve their
power consumption.

The key finding is the possibility
that households that are more
engaged in monitoring their power
use may experience lower energy
use. During the test period, an
energy-saving nudge lowered the
energy consumption by 10%.

Due to the information from the
HER reports, power usage was, on
average, reduced by 0.7%, which is
half of what was seen at the lower
end of the 1.4-3.3 percent effect size
range in the US.

The findings revealed a remarkable
complementarity between the two
interventions. While each
intervention individually had limited
effectiveness in inducing
conservation, the combined
implementation yielded significant
conservation effects.

Information
nudge: once, by
email.

Information
nudge: social
comparison
treatment, and
energy-saving
advice.
Information was
given by
monthly emails.

Information
nudge:
comparing HER
reports between
households. The
information to
the households
was given
monthly for six
months.

Information
nudge:
daily/monthly
information on
energy use and
real-time
feedback, given
via email.




Germany

Ghana

Italy

Italy
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intervention alone and in combination.

A field experiment was conducted with 111
households equipped with rooftop
photovoltaics to test the effectiveness of three
sequentially applied behavioral nudges
(feedback, benchmark and default) delivered
through digital tools. The experiment
employed a control group design, baseline
measurements and high-frequency smart
meter data to assess the causal effects of each
intervention on increasing self-consumption.

The study investigates the relationship
between energy literacy (EL), attitude towards
energy, personal energy value, and
energy-savings behavior (ESB) within the
context of a lower middle-income country,
specifically focusing on hydro-electricity
power in Ghana. A survey-based questionnaire
was administered to 250 professional workers
in Ghana to collect data.

This study used an experiment to evaluate
how environmental awareness influences the
larger scale effects of information nudging
that requires sustained efforts. The authors
merged data on consumption with survey data
of 4835 consumers in order to investigate
probable origins of the messages’ diverse
effects.

Authors examined the impact of integrating
financial reward with social nudges using a
structured online experiment. Participants
optimized their virtual electricity use on a
simulated washing machine in a novel
incentive-compatible electricity saving
assignment suggested by the authors. A total
of 566 participants took part in the study.

The study revealed that while
feedback and benchmark
interventions resulted in a 3-4% in
self-consumption, the default
intervention led to a substantial 16%
increase for active participants.
Notably, households with
controllable EVs showed stronger
effects than those without.

The study found that energy literacy
has a positive effect on
energy-saving behavior, with
attitude towards energy and
personal energy value significantly
mediating this relationship.
Specifically, cognitive skills and
affective outcomes of energy
literacy were identified as
significant predictors of personal
energy value and attitude towards
energy.

The program typically results in a
0.9% decrease in electricity use. The
authors offered hints that targeting
particular sub-groups might
increase the effectiveness of
boosting environmental awareness.

Electricity saving of 0.148% by the
nudge approach and 0.156%
electricity saving by the combined
approach (nudge and reward) was
achieved for the washing machine
simulation.

Information
nudge:
Information
(feedback,
benchmark, or
default)
provided
through digital
tools, i.e., web
portal and smart

charging app.

No nudge.
Survey only.

Information
nudge: weekly
emails.

Nudging on
virtual study.




Japan

Japan

Kuwait

19

This field study aimed to test the effectiveness
of energy efficiency guidance in the residential
sector using a message pop-up feature in a
mobile app. The app was distributed to
approximately 1700 households that
voluntarily enrolled in the program.
Researchers conducted randomized controlled
trials to assess the impact of message pop-ups
containing energy efficiency advice. The
advice included information about power
usage and characteristics, as well as a social
nudge approach.

This study is a large-scale randomized
experiment of 62,400 homes, investigating the
behavioral characteristics of energy-use
feedback programs. The work includes social
comparison-based home energy reports
(HER), and categorization based on peer
comparison. The authors used a randomized
controlled experiment to analyze data from
62400 homes. There were two different sorts
of home energy reports: one with hourly
energy use comparisons and the other with
yearly comparisons of monthly energy
consumption.

This study investigates the impact of the
COVID-19 pandemic on energy literacy and
conservation behavior in academic buildings in
Kuwait. Employing a mixed-methods
approach, it combines quantitative surveys
with qualitative data collection methods such
as questionnaires, focus groups, and
interviews. The research included 158
engineering students, 67 faculty members, and
52 administrative staff, totaling 277
participants. Education, awareness, personal
motivation, values, religiosity, and culture
were identified as crucial factors influencing
energy literacy and conservation behaviors.

Energy-saving recommendations
decreased power use by 1.3%.

The social comparison of HER
reports with hourly data to HER
with monthly data showed 1.4%
lower energy consumption, which is
0.8% higher than the results
obtained by historic comparison.

The study found that COVID-19 had
a significant impact on participants’
attitudes, intentions, and behavior
related to energy conservation in
academic buildings in Kuwait.
Specifically, the student group
experienced a significant increase in
the relationship between their
intentions and behavior, while the
faculty group exhibited a strong
correlation between intention and
behavior.

Information
nudge: energy
efficiency
guidance via
mobile app.
Information was
given on a daily,
weekly, and
monthly basis
for five months.

Information
nudge: social
comparison
treatment
through HER
reports by
monthly emails.

No nudge.
Survey of
impact of
COVID-19 on
energy literacy.
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Lithuania

Middle East

Monaco

Poland

Portugal

This study performed an experiment on 2927
apartments to investigate how solely
descriptive information, provided via online
portals, may be a successful means of
achieving energy savings in housing
applications. The customized hourly energy
demand data was presented on their individual
online portals. The installation of new smart
energy meters allowed for the availability of
hourly energy data for the treatment group.

The authors conducted a large-scale field
study including around 200,000 families in the
Middle East, sending each family periodic
messages on their water and power usage. The
research was focused on finding whether
giving such information on the usage of the
two resources jointly may result in decreases
in both sectors, as use of this strategy to
encourage resource savings spreads.

In this work, the authors investigated the
relation between social nudge and the
household’s environmental awareness. Data
from 77 families were gathered and divided
into four groups. Ex-ante survey questions
included the socio-demographics of the home,
ecological dedication and considerations,
power usage, heating system, and curtailing
practices.

This study investigated the preferences for
demand-side management (DSM) programs in
the electricity consumption of 1000
households. A web-based survey, conducted
by a polling agency, was used for data
collection. The researchers assessed the
willingness to embrace changes in power
consumption, and also explored how the social
analysis of households’ energy use affected
their acceptance of DSM.

An empirical experiment was conducted for a
system with 20 customers to assess the power
exchange cost for local participants. The study
incorporated behavioral interventions for
energy conservation and the adoption of
renewable energy sources. The model followed
a simulation-based study for the local

The outcomes revealed that
providing descriptive information
decreased electricity usage by 8.6%.

For this social nudge, there was a
reduction in electricity use of about
1.2%, keeping water utilization
unaffected.

The difference in average energy
consumption was noticed in the
range of 7% to 31% among the
groups.

A majority, i.e., 85.4% of
respondents, agreed to perform
DSM, but they wanted payment for
altering their behavior.

Considering a 3% to 5% electricity
saving, a cost savings of 5.60% to
19.26% was obtained.

Information
nudge:
information on
own hourly
energy
consumption
data via a web
portal.

Information
nudge: monthly
emails.

Information
nudging by
email for six
months.

No nudging.
Only a survey
that supported
financial
incentives for
behavioral
change.

Results from a
simulation tool.
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Sweden

Switzerland

electricity market.

This study used an experiment of 525 homes
to determine the causal effects of social
comparison on water and electricity use. The
control and treatment groups were randomly
assigned.

In this study, households in two Swiss
neighborhoods (N = 177) participated in an
energy conservation program. They were
randomly assigned to receive either a concrete
intervention or one including abstract
environmental information.

The daily domestic power usage was
reduced by 6.7% on average by the
social comparison treatment, while
the household’s water use remained
unaffected.

Six months later, households
exposed to the abstract message
paid significantly more attention to
energy consumption, with 12-15%
more energy saving compared to
the group which received concrete
information.

Information
nudge: real-time
display for 12
months.

Information
nudge:
comparing
concrete and
abstract
information.
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Impact of Cultural Context on Behavioral Energy Conservation Policy
Abstract

Energy efficiency policy programs are among the most widely adopted policy
instruments for reducing household energy consumption, valued by governments for
their cost-effectiveness. However, policy uptake remains underused in cases where
households perceive the costs of engagement to outweigh the expected benefits. We
hypothesize that cultural context mediates the effectiveness and cost-efficiency of
behavioral energy interventions across countries. To analyze the specific effects of
cultural identity, this study conducted a secondary cross-cultural analysis of existing
energy efficiency field trials in advanced economies, focusing on social comparison
feedback mechanisms, specifically the Home Energy Report (HER), in Japan and
Germany. The analysis compared Average Treatment Effect(ATE) and Cost-Effective
Ratio (CER). Mean ATEs differ by 1.38 percentage points between Japan (2.61%) and
Germany (1.23%). In addition, estimated cost-effectiveness ranges from approximately
18-45 kWh saved per dollar spent in Japan and 11-27 kWh saved per dollar in Germany.
The patterns suggest that aligning energy transition initiatives with prevailing social
norms and social identities could enhance public acceptance and the overall
effectiveness of behavioral energy policies.

1. Introduction

This paper examines the importance of understanding how cultural values influence the
effectiveness of policy adaptation through a comparative meta-analysis of Home Energy
Report (HER) initiatives between Japan and Germany.

Global energy consumption, primarily electricity and heat production, is the largest
single source of greenhouse gas (GHG) emissions, accounting for 34% of 2019 global
GHG emissions (United States Environmental Protection Agency, 2025). Many look to
renewable energy sources as the solution, but energy efficiency is consistently
recognized by organizations like the International Energy Agency (IEA) as the "first fuel’,
the single largest contributor to emissions reduction due to it being the “quickest and




Despite substantial global investment, approximately S800 billion USD is currently being
invested annually in energy efficiency technologies and programs, yet global progress
remains below the 4% annual improvement target agreed upon at COP28, currently at
around 1.3%, highlighting persistent policy gaps. This gap could be substantially reduced
by “raising the ambition of existing policies” (IEA, 2025) through behavioral load shifting.

Behavioral interventions such as Home Energy Reports (HER) have emerged as a
promising tool to address these gaps. By leveraging social norms and comparison, HER
trials (e.g., Figure 1 and Figure 2) demonstrate an average of 2-3% energy savings
through behavioral nudges. However, the effectiveness of such interventions varies
across regions, raising questions about the conditions under which they succeed.
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Figure 1. An example of the layout of the home energy reports used in Japanese Energy
Trials
(Automotive Media Response, 2018)



Figure 2. An example of the layout of the home energy reports used in German Energy
Trials
(Autarc, 2025)

pohey—teol—FPha-}efh&—Seﬁstern—Z-Geﬁ)— behav1oral 1ns1ghts from economics and

psychology used to influence decision-making—has become a widely adopted
cost-effective pohcy tool (Thaler & Sunstem 2008) However, the ef-ﬁe*eﬁey
effectlveness of-th Seen X tals-exhibi

rl-l-us-t—ra-ted—rn—[—“-tgtrre—?;—varles across regions. EV1dence by Khosrowpour et al. (2016)
suggests the need for tailored interventions for households with different energy
consumption patterns, highlighting-thefaet-that-different-populationsay-reaetin
different-ways-to-the-distribution-ef seeiainformation—heterogeneous responses to

social information. This variability is further supported by Grgnhgj and Thegersen (2011),
who found that feedback mechanisms influence energy consumption not only through



information provision but also through social learning and normative influence, with
effectiveness differing across household contexts. Similarly, Gans, Alberini, and Longo
(2013) demonstrate that the impact of feedback technologies such as smart meters
varies significantly depending on user engagement and contextual factors.The global
diffusion of identical pekey-policiesiaterventions-without sufficient consideration of
cultural differences risks diminished marginal returns and inefficient resource allocation

(Sunstein, 2019). Cultural values ean-interfere-with-how-peopte-objeetively-interpretand
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interpret and respond to policy information; however, this effect can be mitigated
through debiasing strategies. When information is framed in ways that align with rather
than challenge existing cultural values, individuals are more likely to accept and act
upon it (Kahan & Braman, 2006).

This study argues that cultural context is a key factor shaping variation in policy
effectiveness. Differences in social norms, communication styles, and collective behavior
may influence how individuals respond to normative feedback, leading to divergent
outcomes across countries. To investigate this, the study focuses on Japan and Germany,
two highly industrialized, energy-dependent economies with similar structural
constraints but contrasting cultural profiles. Empirical evidence suggests that Japanese
populations exhibit more uniform behavioral responses across social groups compared
to Germany, where greater individual variation is observed. For example, Schmidt-Petri
et al. report higher levels of cooperative behavior in Japan during the COVID-19
pandemic across demographic groups, whereas Germany shows more heterogeneous
responses.

To examine this relationship, this paper employs a comparative meta-analysis of existing
randomized controlled trials in Japan and Germany, systematically comparing the
Average Treatment Effect (ATE) and Cost-Effectiveness Ratio (CER) of HER interventions.



By integrating cultural theory with empirical synthesis, the study aims to provide a
theoretically grounded explanation for cross-national differences in policy effectiveness.

Ultimately, the study seeks to address this gap by conducting a comparative review of
HER trials in Japan and Germany. Rather than establishing causal proof, it uses cultural
theory as an interpretive framework to examine whether observed differences in
intervention outcomes are consistent with broader cross-cultural behavioral patterns.
However, findings drawn from heterogeneous trials conducted under varying conditions
should be interpreted with caution, as they do not constitute strictly controlled
comparisons.

2. Background on Culture and Energy Policy

2.1. The Effectiveness and Variability of Social Norm Nudges

Social Norm Feedback (HER) eperates-en-the-prineciple-of-deseriptive-and-injunetive
norms-typiealy-pelding-an-average-has emerged as a widely used behavioral policy tool

to promote energy conservation. Operating on the principle of descriptive and
injunctive norms, HER interventions provide households with information about their
energy use compared to others, encouraging reductions through social comparison. On
average, such interventions yield annual energy savings of about 2% of total primary
energy consumption across the 144 countries (Jain, M. 2025).

However, this comprehensive figure masks significant heterogeneity. Trials conducted in
different nations, and even different regions within the same nation, have demonstrated
savings ranging from reductions of 0.7% to 16%. Refer to Appendix A for a full list of each



of the 23 papers, with information on the country where the field experiment or survey
was conducted, and a short presentation of the work, results, and type of nudging. This
inconsistency suggests that the psychological mechanism of perceived cost of
non-conformity is not universally activated.

This inconsistency raises a critical question: what factors determine when and where
HER interventions are most effective? One possible explanation can be attributed to
cross-cultural differences, which may shape how individuals perceive and respond to
social norms.

2.2. Cultural Theory: Collectivism and Communication Context

To explain this variability, we rely on established cultural theories—Hofstede's-dimension

trictttattsTh cetivist v idesacles tea -, particularly
Hofstede's dimension of Individualism vs. Collectivism (IDV) dimension and Hall's theory
of communication context.
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achievements-andindividualrights{e-g5the US-Germany)-Collectivist Societies (Low
IDV), such as Japan, emphasize group loyalty and cohesion, social harmony, and
conformity to in-group norms (e.g., Hong Kong, Japan). In contrast, individualist
Societies (High IDV) prioritize personal achievements and individual autonomy (e.g., the
US, Germany). These differences influence how strongly individuals respond to social
comparison and normative pressure.

51 JO

Furthermore, Edward T. Hall's distinction between High-Context (Japan) and
Low-Context (Germany) communication is an important factor in Japan and Germany's
varying response to the Social Norm Feedback (HER). High-context cultures, common in
many Asian and African societies, communicate intentions largely through shared
understanding, nonverbal cues, and the surrounding social context, placing strong
emphasis on social cohesion. In contrast, low-context cultures, including the United
States and much of Europe, favor individual accomplishment rather than collective
relationships, and social interactions are often more transactional or purpose-driven.
Although no culture exists entirely at either extreme, the distinction illustrates how
communication styles and social organization vary according to underlying cultural

norms. (Sheposh, 2025).Fhis-differenee-in-communieationstlesfurtheremphasizes

seetat-ecomparison—Together, these frameworks further emphasizes how the HER is
framed to target collectivist high-context societies, which rely on social comparison and
implicit normative cues, due to the inherent effectiveness of social nudges in collectivist,
high-context societies than in individualist, low-context ones.



2.3  Energy Trials and Policy in Japan and Germany

These theoretical expectations are reflected in the contrasting energy policy landscapes
of Japan and Germany.

In Japan, energy policy is deeply intertwined with national security and collective
responsibility, particularly following the 2011 disasters. The government has strategically
used top-down appeals and social norms (e.g., the Setsuden and "Cool/Warm Biz"
campaigns) that leverage the strong collectivist ethic. Initial HER trials in Japan
demonstrated statistically significant and sustained savings, often exceeding the global
average.

rGermany-chergy-policy-isoftendriven by rationatHneentives In contrast, Germany’s

,

energy policy is primarily driven by rational incentives (e.g., the feed-in tariff and KfW
development bank subsidies) and rigorous regulation (e.g., strict building energy codes
like EnEV/GEG). While HER trials have been implemented, their effectiveness maybe

neighbor's-behavior—appears dependent on cultural context, in which certain
demographics are less responsive to anonymous social comparisons.

3—Theeretieal FrameweorkandHypotheses-Conceptual Framework and Analytical

Expectations

3.1. Framework

This study uses cultural and behavioral frameworks as interpretive lenses to understand
observed cross-national variation in HER outcomes. Although HER programs have been
widely adopted as cost-effective tools for reducing household energy consumption,
prior research consistently shows that their effectiveness varies substantially across
countries, communities, and household types. Existing studies have largely focused on
household-level variables such as baseline energy use, feedback frequency, and user
engagement. However, a key gap in the literature is the limited attention given to how



broader cultural contexts shape the mechanisms through which behavioral
interventions operate.

This gap is significant because HER interventions rely not only on information provision
but also on social and psychological processes that may function differently across
societies. As Austin et al. (2022) argue, interventions that align with local cultural values
tend to be more effective because they resonate more closely with existing norms and
behavioral expectations. Similarly, Davidson (2017) demonstrates that energy-related
behavior is deeply embedded in everyday cultural practices, meanings, and routines,
rather than being driven solely by rational cost-benefit calculations. These insights
suggests that the effectiveness of HER interventions depends not only on the
information they provide but also on how that information is socially interpreted.

HER interventions operate primarily through behavioral mechanisms such as social
comparison, norm salience, reputational concern, and how desire to avoid perceived
deviance. By informing households how their energy use compares with that of their
peers, HERs seek to activate informal pressures that encourage behavioral adjustment.
However, the strength of these mechanisms may depend on cultural norms, surrounding
conformity, social responsibility, and communication style.

To interpret these differences, this study draws on theories of collectivism-individualism
and communication context. Research in cross-cultural consumer behavior show that
collectivist societies places greater emphasis on relational interdependence, whereas
individualist societies prioritize self directed decision-making (De Mooji & Hofstede,
2011). Accordingly, in the context of HER interventions, comparative feedback is likely to
be more effective in collectivist settings, where social information carries greater
behavioral influence.

This perspective is further supported by recent work on culturally adaptive
interventions. Talhelm (2025) argues that intervention effectiveness improves when
policy tools are matched to culturally salient motivational structures. In some contexts,
social norm appeals may outperform financial incentives because individuals are more
responsive to social expectations and reputational considerations. In other contexts,
more directed economic incentives may be more effective. Applied to this study, this
suggests that HER interventions may generate stronger behavioral responses in Japan,
where collectivist and high-context norms may increase sensitivity to indirect feedback,
than in Germany, where households may place relatively greater weight on explicit
information, financial incentives, or regulatory signals.

At the same time, cultural influences should not be understood as fixed national traits or
as sufficient explanations on their own. Tverskoi et al. (2022) emphasize that behavioral
and technological change emerges through the interaction of psychology, culture,
institutions, and policy design. Likewise, Davidson (2017) notes that infrastructural and
material conditions shape how households are able to respond to conservation
interventions. Factors such as housing systems, energy prices, billing frequency,



regulatory frameworks, and pre-existing environmental awareness may affect HER
outcomes independently of culture.

Accordingly, this framework does not seek to establish a deterministic causal
relationship between national culture and HER effectiveness. Rather, it provides a
theoretically grounded lens for interpreting whether observed differences in HER
outcomes between Japan and Germany are broadly consistent with prior research on
cultural moderation in behavioral policy interventions.

Instead of testing a formal causal theory, the study examines whether observed
differences in intervention outcomes are consistent with established theories of social
norms, collective behavior, and communication context. HER interventions have a
myriad of behavioral mechanisms: social comparison, norm salience, reputational
concern, avoidance of perceived deviance.

3.2 Festable Hypotheses-Analytical Expectations

Based on the synthesis of cultural and behav10ral theory, we-derive-the-following-testable

sesfor OSS cel-arratystsofpas ; rtat-data-this study develops
the following analytical expectations to guide interpretation of the comparative
evidence.

Basellne expectatlon The 1mplementat10n of Social Norm Feedback (HER) trials wil-be

eeﬁs-u-m-pt-teﬁ—rn-be-th—}a-paﬂ-a-nd—eermaﬁﬂyhare expected to reduce household energy

consumption in both Japan and Germany.

Cultural-Magnitude-Comparative expectation: The mean percentage reduction in
energy consurnptlon achieved by the Soc:1al Norm Feedback (HER) 1ntervent1on—m-l-l—be

rnd-md-ua-hst—}ew—eeﬁtext—etﬂ-tu-re)— may show 31gn1ﬁcant1y stronger average behav1ora1

responses in Japan than in Germany.

eeHee&ﬁs-Eeeﬁ-text— If social norm sensitivity differs systematically across contexts, the
ratio of energy savings achieved per dollar spent on the HER intervention
(Cost-Effectiveness Ratio) may appear more cost-effective in Japan.

4—Quantitative-Cross—Culturat-Analysis-Comparative Meta-Analysis

4.1. Research Design
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This study employs a cross-cultural comparative meta-analytic synthesis of previously
published randomized controlled trials (RCTs) to evaluate the effectiveness of Social
Norm Feedback interventions (Home Energy Reports; HER) in Japan and Germany.
Rather than conducting a new field experiment, the analysis draws on existing trials to
examine whether cultural context moderates the magnitude and cost-effectiveness of
behavioral energy interventions.

A comparative synthesis is appropriate because HER interventions are highly
standardized in structure (peer comparison feedback delivered through periodic
reports) but implemented in distinct cultural, regulatory, and infrastructural contexts.
This approach allows for exploratory assessment of cultural moderation while
maintaining external validity. Given the limited number of comparable trials, the analysis
is intentionally descriptive and transparent rather than statistically complex.

4.2. Data Sourcing and Inclusion Criteria

Data were aggregated from publicly available and credible sources, including:
Peer-reviewed academic journals

Government and ministry reports (e.g., METI, BMWK)

Utility company evaluations and white papers

NGO and policy institute reports

Only studies reporting original empirical results from field trials were considered.

Inclusion Criteria
Studies were included if they met all of the following conditions:

The intervention incorporated a Social Norm Feedback component, such as peer
comparison or normative ranking.

The study reported a quantifiable treatment effect, expressed as a percentage change in
energy consumption, along with a measure of statistical uncertainty (e.g., p-value,
standard error, or confidence interval).

The trial was conducted among a representative sample of residential households in
either Japan or Germany through the use of Randomized Controlled Trials (RCTS).

The study provided cost information or a proxy for intervention cost (e.g., printing,
distribution, or total program budget).

The post-intervention period lasted at least one billing cycle.
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Exclusion Criteria

Households with zero monthly electricity usage, identified through smart meter data,
were excluded to avoid distortion of percentage change estimates. Additionally, extreme
outliers in monthly energy consumption were removed using the Smirnov-Grubbs test,
ensuring that treatment effects were not driven by anomalous observations.

4.3. Data Synthesis and Analytical Strategy

Outcome Variable

The primary outcome variable is the Average Treatment Effect (ATE), defined as the
mean percentage change in household electricity consumption for treated households
relative to control households.

Effect Size Handling

Reported ATEs were extracted directly from each study. When effects were reported in
alternative units (e.g., kWh), they were converted to percentage changes using reported
baseline consumption levels. No additional pooling weights were applied.

Given the small number of trials and heterogeneity in study design, country-level
averages were calculated using simple unweighted means. This approach prioritizes
transparency and avoids imposing assumptions about comparability or variance
structures that cannot be reliably verified. This choice is treated as a methodological
limitation.

Cross-Country Comparison

Differences between Japan and Germany are reported descriptively, using country-level
means and ranges. Formal hypothesis testing is avoided due to:

Small numbers of trials per country, potential non-independence across estimates, and
substantial heterogeneity in duration, delivery frequency, and population
characteristics.

(X1 — X3)

= V(G2 /N + 52/ No)

t

Where heterogeneity was detected, a meta-regression with country dummy variables
was used as a robustness check.
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Cost-Effectiveness Analysis

For trials reporting cost data, a Cost-Effectiveness Ratio (CER) was calculated as:
1USD

cost per kWhin USD

kWh saved per $1 spent =

When costs were reported as cost per kWh saved, values were inverted to obtain kWh
saved per dollar. Country-level CERs are presented as ranges, reflecting variation across
trials rather than a pooled estimate.

5. Results

5.1. Trial Summary and Baseline Effects

A total of 10 HER trials met the inclusion criteria: 6 conducted in Japan and 4 conducted
in Germany. Across both countries, Social Norm Feedback interventions were
consistently associated with reductions in residential electricity consumption,
supporting the baseline hypothesis that HERs reduce energy use on average.

Japan (n = 6):
Mean ATE = 2.61% reduction
Range = 1.30% to 7.50%

Germany (n = 4):
Mean ATE = 1.23% reduction
Range = 0% to 3.50%

These results indicate that HER interventions produced energy savings in both cultural
contexts, though with substantial variation across individual trials. Figure 4 illustrates
the cross-cultural mean ATEs.
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Table 1. Japan Mean ATE (%) Results

Table 2. German Mean ATE (%) Results

Average Treatment Effect (%)

B Gemman Mean ATE (%) [ Japan Mean ATE (%)

0.08
0.06
0.04
0.02 I
0.00 . I
1 2 3 4 5 6 Average

Trial
Figure 4. Average Treatment Effect Japan vs Germany

5.2. Cultural Magnitude Comparison
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Japanese trials exhibited larger average reductions in electricity consumption than
German trials (difference in means: 1.38 percentage points). However, the overlap in
ranges and the small number of trials prevent strong statistical inference.

Rather than interpreting this difference as definitive evidence of a cultural effect, the
results suggest a directional pattern consistent with cultural theory: social norm
feedback appears to generate larger behavioral responses in a collectivist, high-context
setting than in an individualist, low-context setting. This pattern should be interpreted
as suggestive rather than conclusive.

5.3. Policy Efficacy

Cost-Effectiveness Ratios (CER) were derived from Table 3 reported cost per
kilowatt-hour saved in column 3 (“Cost in Cent/ kWh Saved”). For clarity, values were
converted to kWh saved per S1 spent:

Japan: 0.022-0.054 USD/kWh = approximately 18-45 kWh saved per $1 spent
Germany: 0.037-0.088 USD/kWh = approximately 11-27 kWh saved per S1 spent

Table 3. International Cost-Effectiveness Comparison of HER Interventions

(Andor, Gerster, Ankel-Peters, & Schmidt, 2018)

5.4. Significance
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These figures indicate that, for comparable implementation costs, seeial-nrormfeedbaeck

Germany—HER interventions may deliver higher energy savings per dollar spent in Japan
than in Germany. This pattern is consistent with the observed differences in mean ATEs
across the two countries, although, as noted, these differences are not statistically
significant. Overall, these findings illustrate that cultural and contextual factors may
influence both the effectiveness and cost-efficiency of behavioral energy policies, even if
formal statistical testing does not confirm a significant cross-country difference.

v v, apa a v = = S

6. Discussion

6.1. Interpretation of Findings

The results of the second analysis are consistent with the central hypothesis that culture
may function as an important mediator of behavioral intervention efficacy. The greater
observed effect size of the Social Norm Feedback (HER) in Japan may be partly
attributable to its collectivist, high-context cultural orientation. The intervention
effectively leverages the deep-seated value of social harmony and the implicit pressure
to conform to group behavior. Conversely, the comparatively smaller response in
Germany suggests that in a more individualistic, low-context culture, the implicit social
pressure of the HER may be less potent than clear, rational, and individualistic
incentives. This varying effectiveness of social nudging strategies can often be traced to
psychological mechanisms such as social norm activation, identity alignment, and
salience of feedback. For instance, peer comparison is particularly effective when
individuals identify closely with the reference group, which enhances internalization of
the behavior. Personalized feedback increases engagement by enhancing relevance and
perceived control. In contrast, generic or infrequent nudges may fail to create a sense of
urgency or personal connection. Environmental awareness, cultural context, and
baseline consumption behavior also mediate nudge effectiveness. These factors
highlight the need for tailoring nudges to fit the specific behavioral, social, and
infrastructural context of the target audience.

6.2. The Culture-Contingent Environmental Incentive Design

Based on the cost-effectiveness analysis, the higher CER observed in Japan indicates
that informal social incentives may represent a relatively low-cost policy lever for
achieving conservation gains. Conversely, the lower CER in Germany suggests that
complementary rational incentives may warrant greater emphasis alongside social
feedback mechanisms (e.g., subsidies, financial rebates, or strict regulatory penalties).

Policymakers should shift their focus away from uniformly applying one-size-fits-all
nudges. Instead, efforts should be directed toward developing strategies that ensure
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individuals receive personalized nudges that suit them best (Peer et al, 2020). Within this
framework, policymakers would aim to adopt a systematic approach to policymaking,
informed by cultural background, to understand how to address the energy
conservation challenge while considering stakeholder input and support to shape policy
priorities.

6.3. Limitations and Future Research

This study contains certain limitations. First, while we aimed for a structured literature
synthesis, the included studies vary widely in terms of methodology, measurement,
context, and reporting, which makes direct comparisons difficult. In addition to cultural
differences, alternative structural explanations may also contribute to cross-country
variation, including differences in regulatory intensity, baseline energy prices, building
efficiency standards, smart meter penetration, and pre-existing environmental
awareness. For example, Germany’s stringent building codes and strong regulatory
framework may reduce the marginal impact of behavioral nudges, while infrastructural
differences in housing stock or billing frequency may shape responsiveness to feedback
independently of cultural orientation.

However, culture remains analytically central to this study because Social Norm
Feedback operates primarily through psychological mechanisms rather than material
incentives. Structural factors shape the external conditions under which households
consume energy, but norm-based interventions depend on how individuals interpret
social comparison, internalize group expectations, and respond to perceived conformity
pressures. These processes are deeply embedded in cultural orientations such as
collectivism, communication context, and uncertainty avoidance. Thus, while regulatory
and infrastructural variables may moderate overall outcomes, cultural context directly
influences the mechanism through which the intervention exerts its effect.

Importantly, Germany’s comparatively lower HER effects should not be interpreted as
evidence of weak social norms. Prior research suggests German households to also
exhibit strong rule adherence and environmental concern. The difference may lie in the
type of normative influence that is most salient. While Japanese contexts may respond
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more favorably to indirect social comparison, German households may place greater
weight on exhibit institutional signals, financial incentives, or formal regulations.

7. Conclusion

i i - The overall effectiveness of
behavioral energy interventions is likely to be influenced by cultural context. By
analyzing evidence from randomized controlled trials in Japan and Germany, repests

g ralistlow—eontextseeietiestike-Germany-the findings are
broadly consistent with existing literature suggesting that collectivist, high-context
societies such as Japan may respond more strongly to social norm-based interventions
than individualistic, low-context societies such as Germany. Japanese trials not only
achieved larger reductions in household energy consumption (Mean ATE = 2.61% vs.
1.23% in Germany) but also delivered higher returns on investment, as reflected in the
cost-effectiveness ratio (18-45 kWh saved per $1 spent in Japan vs. 11-27 kWh in
Germany). These findings are consistent with the interpretation that culture may act as
an important moderator of behavioral policy efficacy.

The implications for policymakers suggest that energy conservation strategies
should be cautious about relying on a one-size-fits-all approach. In collectivist contexts,
low-cost, socially framed incentives can achieve substantial energy savings, while in
individualist settings, interventions should be coupled with rational, financially oriented
incentives to maximize impact. This culture-contingent approach offers a pathway to
more efficient, context-sensitive energy policy design, enhancing both environmental
and economic outcomes.

Future research should aim to implement simultaneous, cross-national field
experiments to control for extraneous factors and further isolate cultural mechanisms.
Additionally, exploring hybrid interventions that integrate social, financial, and
technological components could provide actionable insights for global energy policy,
ensuring interventions are both culturally appropriate and cost-effective. By aligning
behavioral strategies with cultural norms, policymakers can more effectively mobilize
households toward sustainable energy use, contributing to the broader goal of global
emissions reduction.

8. Appendix

Appendix A: Recent work related to energy conservation and social nudges



Region

California

California

China

18

Related Work

High-frequency smart meter data was used to
give occasional data information on electricity
consumption to 237 individual loft units
situated inside two different private buildings.
The authors assessed the impact of
information on the household’s individual way
of behaving.

The paper investigates the consumption and
conservation behaviors of residents in
low-income housing in Southern California
through a questionnaire-based survey
conducted across four housing facilities. It
explores factors such as energy burden,
satisfaction with building services, and drivers
of conservation behaviors among low-income
households. Additionally, the study identifies
potential intervention strategies aimed at
reducing utility bills and improving residents’
quality of life, including educational programs
and PV installation.

The study conducted a survey among rural
residents to assess their willingness to adjust
energy use behaviors in response to three
virtual electricity pricing scenarios:
Peak-valley rate (PVR), Photovoltaic systems
(PVS) and original flat rate (OFR). A
multi-group analysis was conducted to
identify factors influencing residents’
willingness to adjust energy consumption,
utilizing an extended Theory of Planned
Behavior (TPB) framework incorporating social
capital and policy variables.

Outcome

Apartments receiving personal
information on energy data
decreased their power use
throughout the experiment by
roughly 6% more than units not
receiving the treatment, compared
to their average consumption before
the intervention.

The findings reveal a strong
inclination towards energy and
water conservation, with 16% of
respondents reporting a reduction
in electricity bills compared to the
preceding year, averaging a drop of
34 USD.

The study revealed varying
preferences among rural residents,
with 45.22% choosing PVR, 22.89%
opting for PVS, and 31.89% selecting
OFR. Attitudes significantly
influenced residents’ willingness to
adjust washing machine usage time,
while social network presence
affected attitude and perceived
behavioral control for certain
scenarios. Policies and regulations
notably impacted the willingness of
residents selecting scenario PVS to
adjust energy use.

Social Nudge

Information
nudge: weekly
emails.

No nudging:
survey only.

No nudge.
Investigating
price incentives
for DSM.




China

Europe

Finland

19

This study investigated the effectiveness of
social norm interventions in promoting
sustainable behaviors in the context of energy
conservation. The research involved a field
experiment conducted in university
dormitories, with 584 students randomly
assigned to control and treatment groups.
These groups received social norm
information varying in terms of group
identification. Data collection included daily
electricity meter readings before and after the
intervention. Exclusion criteria were applied
to participants reporting events that could
significantly impact energy usage, resulting in
a final sample size of 1027 individuals from 603
rooms.

The study investigates the motivation behind
employee energy conservation and assesses
the impact of an IoT-enabled gamified
intervention in three workplaces across
Europe. It aims to unravel individual
energy-saving behavior factors and
understand their influence on organizational
energy conservation. Through multiple
regression analysis, the study evaluates the
predictive ability of various factors, including
self-determination, personal norms, and
organizational profiles, on energy-related
behavioral outcomes at work.

By utilizing a clever overview and real
month-to-month power utilization
information, this study is aimed to analyze
how aware people are about their power bills,
costs, and expenses among a few Finnish
families. Six inquiries were performed to
examine whether more elevated levels of
energy mindfulness are related to power
investment funds. The web-based poll was
sent to 244 individuals, of whom 184
completed it.

The results of the study indicate
that social norm information about
a high identification group led to an
11% reduction in energy
consumption, highlighting the
importance of group identification
in the efficacy of social norms
interventions. The findings suggest
that identification is a crucial factor
in effectiveness for promoting
energy-conservation behavior.

Findings from the study reveal
significant insight into
energy-saving behavior and the
effectiveness of the gamified
intervention. The intervention led to
a statistically significant increase in
participants’ intention to conserve
electricity at work with a moderate
effect size. Additionally, participants
reported a positive change in their
personal energy-saving habits with
large effect size. The intervention
resulted in a conservatively
estimated energy saving of 6413
kWh during the intervention period,
equivalent to 12.99% compared to
baseline consumption.

As per the results, only 27.7% of the
respondents accurately addressed
the six inquiries. Also, 20.8% of total
respondents agreed to receive
information nudge to improve their
power consumption.

Information
nudge: daily text
message for 18
days.

Gamified nudge:
personal
feedback
through an IoT
device in the
office.

Information
nudge: once, by
email.




Finland

Germany

Germany

Germany

20

This research included peer comparisons and
energy-saving advice while concentrating on
nudging and home power consumption. A total
of 528 families received emails with
energy-saving advice for lowering winter
electricity usage. Researchers looked at the
relationship between power use and nudge
effectiveness.

This research investigates the main finding of
the Opower trials in the US—the
cost-effectiveness of social resemblance
Home Energy Reports (HER) as a climate
policy tool. In a descriptive study, they
demonstrate that, apart from Australia, lower
energy usage levels and emissions levels of
power production significantly limit the cost
effectiveness potentials of HER. In a German
case study, 11,630 residents were sent HER
interventions.

The study conducted a field experiment on
resource conservation, specifically focusing on
the everyday activity of showering in a student
dormitory, known for its energy and water
intensity. With 351 participants, two
interventions were implemented. The
interventions targeted biases arising from
imperfect information and limited attention.
The experiment involved a three-month
duration and tested the effects of each
intervention alone and in combination.

A field experiment was conducted with 111
households equipped with rooftop
photovoltaics to test the effectiveness of three
sequentially applied behavioral nudges
(feedback, benchmark and default) delivered
through digital tools. The experiment
employed a control group design, baseline
measurements and high-frequency smart
meter data to assess the causal effects of each
intervention on increasing self-consumption.

The key finding is the possibility
that households that are more
engaged in monitoring their power
use may experience lower energy
use. During the test period, an
energy-saving nudge lowered the
energy consumption by 10%.

Due to the information from the
HER reports, power usage was, on
average, reduced by 0.7%, which is
half of what was seen at the lower
end of the 1.4-3.3 percent effect size
range in the US.

The findings revealed a remarkable
complementarity between the two
interventions. While each
intervention individually had limited
effectiveness in inducing
conservation, the combined
implementation yielded significant
conservation effects.

The study revealed that while
feedback and benchmark
interventions resulted in a 3-4% in
self-consumption, the default
intervention led to a substantial 16%
increase for active participants.
Notably, households with
controllable EVs showed stronger
effects than those without.

Information
nudge: social
comparison
treatment, and
energy-saving
advice.
Information was
given by
monthly emails.

Information
nudge:
comparing HER
reports between
households. The
information to
the households
was given
monthly for six
months.

Information
nudge:
daily/monthly
information on
energy use and
real-time
feedback, given
via email.

Information
nudge:
Information
(feedback,
benchmark, or
default)
provided
through digital
tools, i.e., web
portal and smart
charging app.
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Italy
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The study investigates the relationship
between energy literacy (EL), attitude towards
energy, personal energy value, and
energy-savings behavior (ESB) within the
context of a lower middle-income country,
specifically focusing on hydro-electricity
power in Ghana. A survey-based questionnaire
was administered to 250 professional workers
in Ghana to collect data.

This study used an experiment to evaluate
how environmental awareness influences the
larger scale effects of information nudging
that requires sustained efforts. The authors
merged data on consumption with survey data
of 4835 consumers in order to investigate
probable origins of the messages’ diverse
effects.

Authors examined the impact of integrating
financial reward with social nudges using a
structured online experiment. Participants
optimized their virtual electricity use on a
simulated washing machine in a novel
incentive-compatible electricity saving
assignment suggested by the authors. A total
of 566 participants took part in the study.

This field study aimed to test the effectiveness
of energy efficiency guidance in the residential
sector using a message pop-up feature in a
mobile app. The app was distributed to
approximately 1700 households that
voluntarily enrolled in the program.
Researchers conducted randomized controlled
trials to assess the impact of message pop-ups
containing energy efficiency advice. The
advice included information about power
usage and characteristics, as well as a social
nudge approach.

The study found that energy literacy
has a positive effect on
energy-saving behavior, with
attitude towards energy and
personal energy value significantly
mediating this relationship.
Specifically, cognitive skills and
affective outcomes of energy
literacy were identified as
significant predictors of personal
energy value and attitude towards
energy.

The program typically results in a
0.9% decrease in electricity use. The
authors offered hints that targeting
particular sub-groups might
increase the effectiveness of
boosting environmental awareness.

Electricity saving of 0.148% by the
nudge approach and 0.156%
electricity saving by the combined
approach (nudge and reward) was
achieved for the washing machine
simulation.

Energy-saving recommendations
decreased power use by 1.3%.

No nudge.
Survey only.

Information
nudge: weekly
emails.

Nudging on
virtual study.

Information
nudge: energy
efficiency
guidance via
mobile app.
Information was
given on a daily,
weekly, and
monthly basis
for five months.
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Japan

Kuwait

Lithuania

Middle East

This study is a large-scale randomized
experiment of 62,400 homes, investigating the
behavioral characteristics of energy-use
feedback programs. The work includes social
comparison-based home energy reports
(HER), and categorization based on peer
comparison. The authors used a randomized
controlled experiment to analyze data from
62400 homes. There were two different sorts
of home energy reports: one with hourly
energy use comparisons and the other with
yearly comparisons of monthly energy
consumption.

This study investigates the impact of the
COVID-19 pandemic on energy literacy and
conservation behavior in academic buildings in
Kuwait. Employing a mixed-methods
approach, it combines quantitative surveys
with qualitative data collection methods such
as questionnaires, focus groups, and
interviews. The research included 158
engineering students, 67 faculty members, and
52 administrative staff, totaling 277
participants. Education, awareness, personal
motivation, values, religiosity, and culture
were identified as crucial factors influencing
energy literacy and conservation behaviors.

This study performed an experiment on 2927
apartments to investigate how solely
descriptive information, provided via online
portals, may be a successful means of
achieving energy savings in housing
applications. The customized hourly energy
demand data was presented on their individual
online portals. The installation of new smart
energy meters allowed for the availability of
hourly energy data for the treatment group.

The authors conducted a large-scale field
study including around 200,000 families in the
Middle East, sending each family periodic
messages on their water and power usage. The
research was focused on finding whether
giving such information on the usage of the
two resources jointly may result in decreases
in both sectors, as use of this strategy to
encourage resource savings spreads.

The social comparison of HER
reports with hourly data to HER
with monthly data showed 1.4%
lower energy consumption, which is
0.8% higher than the results
obtained by historic comparison.

The study found that COVID-19 had
a significant impact on participants’
attitudes, intentions, and behavior
related to energy conservation in
academic buildings in Kuwait.
Specifically, the student group
experienced a significant increase in
the relationship between their
intentions and behavior, while the
faculty group exhibited a strong
correlation between intention and
behavior.

The outcomes revealed that
providing descriptive information
decreased electricity usage by 8.6%.

For this social nudge, there was a
reduction in electricity use of about
1.2%, keeping water utilization
unaffected.

Information
nudge: social
comparison
treatment
through HER
reports by
monthly emails.

No nudge.
Survey of
impact of
COVID-19 on
energy literacy.

Information
nudge:
information on
own hourly
energy
consumption
data via a web
portal.

Information
nudge: monthly
emails.
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Monaco

Poland

Portugal

Sweden

Switzerland

In this work, the authors investigated the
relation between social nudge and the
household’s environmental awareness. Data
from 77 families were gathered and divided
into four groups. Ex-ante survey questions
included the socio-demographics of the home,
ecological dedication and considerations,
power usage, heating system, and curtailing
practices.

This study investigated the preferences for
demand-side management (DSM) programs in
the electricity consumption of 1000
households. A web-based survey, conducted
by a polling agency, was used for data
collection. The researchers assessed the
willingness to embrace changes in power
consumption, and also explored how the social
analysis of households’ energy use affected
their acceptance of DSM.

An empirical experiment was conducted for a
system with 20 customers to assess the power
exchange cost for local participants. The study
incorporated behavioral interventions for
energy conservation and the adoption of
renewable energy sources. The model followed
a simulation-based study for the local
electricity market.

This study used an experiment of 525 homes
to determine the causal effects of social
comparison on water and electricity use. The
control and treatment groups were randomly
assigned.

In this study, households in two Swiss
neighborhoods (N = 177) participated in an
energy conservation program. They were
randomly assigned to receive either a concrete
intervention or one including abstract
environmental information.

The difference in average energy
consumption was noticed in the
range of 7% to 31% among the
groups.

A majority, i.e., 85.4% of
respondents, agreed to perform
DSM, but they wanted payment for
altering their behavior.

Considering a 3% to 5% electricity
saving, a cost savings of 5.60% to
19.26% was obtained.

The daily domestic power usage was
reduced by 6.7% on average by the
social comparison treatment, while
the household’s water use remained
unaffected.

Six months later, households
exposed to the abstract message
paid significantly more attention to
energy consumption, with 12-15%
more energy saving compared to
the group which received concrete
information.

Information
nudging by
email for six
months.

No nudging.
Only a survey
that supported
financial
incentives for
behavioral
change.

Results from a
simulation tool.

Information
nudge: real-time
display for 12
months.

Information
nudge:
comparing
concrete and
abstract
information.




24

9. Acknowledgments

The author would like to thank Dr. Aivaliotis and Daryn Howland for their guidance and
feedback throughout this project. Gratitude is also extended to the authors of the
original field experiments and datasets referenced in this study, whose publicly available
work made this analysis possible.



25

10. References
Allcott, H. (2011). Social norms and energy conservation. Journal of Public Economics,
95(9-10), 1082-1095.
Almutairi, H.; Belaid, F., & Darandary, A. (2024). Decarbonizing Saudi Arabia's residential
sector: Designing behavioral interventions for efficient and sustainable energy
consumption.
https: //www.kapsarc.org /our- offermgs/Dubhcauons/tallored behavioral-interventions

ge%20may.gleaned%20from%20people’ s%ZOsmart%ZOmeter
Alomari, M., EL-Kanj. H., Topal. A., & Alshdaifat, N. (2023). Exploring the impact of the

COVID-19 pandemic on energy literacy and conservation behavior in academic buildings
of Kuwait. Heliyon, 9, e21474. https: //doi.org /10.1016 /j.heliyon.2023.e21474

Andor, M., Gerster, A., Peters, J., & Schmidt, C. (2018). Social norms and energy
conservation beyond the US. SSRN Electronic Journal.

https: /www.rwi- n likationen /wissenschaftlich /ruhr-economic- r
ail/social-norms-and-energy-conservation-beyond-the-1181

Appiah, M., Gyening, E., Teye, P., Frimpong, C., & Nsowah, A. (2023). The implications of
energy literacy on energy savings behavior: A model of contingent effects of energy
value and attitude. Energy Reports, 10, 72-85. https: //doi.org /10.1016 /j.egyr.2023.01.005
Automotive Media Response (2018). TT 7> | Z{E L 7c=a R T4 7R, [ LT RS
A AR L D50 KA R https: //response.jp/article /2018 /05,/30,/310271.html

Autarc (2025). What is an energy certificate? Simply explained!

https: /www.autarc.ener lobal /knowledge /energieausweis
Bhalla, K. (2025). World energy investment 2025 highlights electricity demand and
energy securlty as new drlvers [IGCC.

demand-and-energy-security-new-drivers#:~:text=A%20continued%20trend&text=Aro
und%20USD%202.2%20trillion%20will, moving%20t0%20the%20electricity%20sector
Bonan, J., Cattaneo, C., d'Adda, G., & Tavoni, M. (2021). Can social information programs
be more effective? The role of environmental identity for energy conservation. Journal of
Environmental Economics and Management, 108, 102467.

https: //doi.org /10.1016 /j.jeem.2021.102467

Callery, P., Goodwin, C., & Moncayo, D. (2021). Norm proximity and optimal social
comparisons for energy conservation behavior. Journal of Environmental Management,
296, 113332. https: //doi.org /10.1016 /j.jenviman.2021.113332

Davidson, R. K. (2017). Cultural impacts on occupant behaviour and energy efficiency.
International Journal of Energy Production and Management, 2(2), 186-195.

https: /www.witpress.com /elibrary/eq/2/2 /1859

De Mooij, M., & Hofstede, G. (2011). Cross-cultural consumer behavior: A review of
research findings. Journal of international consumer marketing, 23(3-4), 181-192.

https: /www.tandfonline.com /doi 10.1 1 2011

Energy Efficiency Hub. (2024). EMAKI12: Oracle software applying technology to
demand-side policy.



https://www.kapsarc.org/our-offerings/publications/tailored-behavioral-interventions-can-be-best-for-energy-efficiency/#:~:text=Approaches%20to%20behavioral%20change%20may,gleaned%20from%20people's%20smart%20meters
https://www.kapsarc.org/our-offerings/publications/tailored-behavioral-interventions-can-be-best-for-energy-efficiency/#:~:text=Approaches%20to%20behavioral%20change%20may,gleaned%20from%20people's%20smart%20meters
https://www.kapsarc.org/our-offerings/publications/tailored-behavioral-interventions-can-be-best-for-energy-efficiency/#:~:text=Approaches%20to%20behavioral%20change%20may,gleaned%20from%20people's%20smart%20meters
https://doi.org/10.1016/j.heliyon.2023.e21474
https://www.rwi-essen.de/publikationen/wissenschaftlich/ruhr-economic-papers/detail/social-norms-and-energy-conservation-beyond-the-1181
https://www.rwi-essen.de/publikationen/wissenschaftlich/ruhr-economic-papers/detail/social-norms-and-energy-conservation-beyond-the-1181
https://doi.org/10.1016/j.egyr.2023.01.005
https://www.autarc.energy/global/knowledge/energieausweis
https://www.iigcc.org/insights/world-energy-investment-2025-highlights-electricity-demand-and-energy-security-new-drivers#:~:text=A%20continued%20trend&text=Around%20USD%202.2%20trillion%20will,moving%20to%20the%20electricity%20sector
https://www.iigcc.org/insights/world-energy-investment-2025-highlights-electricity-demand-and-energy-security-new-drivers#:~:text=A%20continued%20trend&text=Around%20USD%202.2%20trillion%20will,moving%20to%20the%20electricity%20sector
https://www.iigcc.org/insights/world-energy-investment-2025-highlights-electricity-demand-and-energy-security-new-drivers#:~:text=A%20continued%20trend&text=Around%20USD%202.2%20trillion%20will,moving%20to%20the%20electricity%20sector
https://doi.org/10.1016/j.jeem.2021.102467
https://doi.org/10.1016/j.jenvman.2021.113332
https://www.witpress.com/elibrary/eq/2/2/1859
https://www.tandfonline.com/doi/abs/10.1080/08961530.2011.578057

26

https: //energyefficiencyhub.org /wp-content /uploads /2024 /01 /EMAK12-Oracle-Softw
are-Applying-technology-to-demand-side-policy.pdf

Fang, X., Goette, L., Rockenbach, B., Sutter, M., Tiefenbeck, V., Schoeb, S., & Staake, T.
(2023). Complementarities in behavioral interventions: Evidence from a field experiment
on resource conservation. Journal of Public Economics, 228, 105028.

https: //doi.org /10.1016 /j.jpubeco.2023.105028

Fanghella, V., Ploner, M., & Tavoni, M. (2021). Energy saving in a simulated environment:
An online experiment of the interplay between nudges and financial incentives. Journal
of Behavioral and Experimental Economics, 93, 101709.

https: //doi.org /10.1016 /j.socec.2021.101709

Frederiks, E. R., Stenner, K., & Hobman, E. V. (2015). Household energy use: Applying
behavioural economics to understand consumer decision-making and behaviour.
Renewable and Sustainable Energy Reviews, 41, 1385-1394.

https: //doi.org /10.1016 /j.rser.2014.09.026

Gans, W., Alberini, A., & Longo, A. (2013). Smart meter devices and the effect of feedback
on residential electricity consumption: Evidence from a natural experiment in Northern
Ireland. Energy Economics, 36,

729-743. ttps ([download SSIn. com[ll[OG(lS(ssrn id1865171 codell4544 pdf?response
(o) (o)

PjJ FKSYFCMf%ZF%ZF%ZF%ZF%2F%ZF%ZF%ZF%2F%2FWEQBBOMMZA4NDClMZAXM]USI

gx1HIRXxuGS5Uv56ajwgmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2B
OIH%2BzSUErWenbYe%2BS111P9cHzvuj%2BvX%2BNCcvix91GskwsONIrnHge9YkBo3eigC
mN3lrrKpWIOMfPpYKFwgIx70%2BljIQx7in1V02zBhoFsilvm8OP8F8OCmMuEhHgu89%2F7q
2M6vepmh%2BBSfv810cQOsp%2FePxKYmOvu%2Fillm4LLw3A4wzCNIWuFnL.m7LEcowe3
KSZE4JIMdkBcniB%2BbLP3TaveSpLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K
96PbbZ94c4%2B4kBivpBEF2G%2BMV21uKecMDnMrOfYBmHsyiC%2BZigwR4wRgsdpLowrji
DmmD6HIwOQtZTXoOutgA%2FueQfggEPYImMCvoIRSs2m7rol.gn%2BHC3TbBONKw8nqUa
vLJUr51Zbm8801.2%62Bpx0nlity9CYIKDYZY MWnUwnEfgDIwNnrcg7ENBKiS58gVS51f4ul.QC

O1RsmoMgRhInGySsIt6IrWY7Pu6fBzEKjdInVUDzMgsviK4zdligciiuahbQSOcGvoeCTo%2
BiKTk4dHW%2Frvym4aME%2FIkGEpEmMBZe%2By%2Bex80SZG%2FgsoY2xueo5nrbUMp9

%2Bv%2BNOdw5gg2L.T%2BekZTIOyByCmkAmBrVE48rCAZ244s7z019alS1crlv3wo3KH2h7

XuHN9aVehhINCI4d0iuxKVNROihw6VhqupgfqoMoQg8DrATFCIQu1%2Fdn3S5dc38ch37

%2BgsspV651%2B1YeXkof00YpOxGHYgMrx9AZ6UhiHuuFqzCx2cMjilV4uxP1.43MdSvm30f
i2ix EszVSE91V(f: E8iVhISYOI2BizL. ASXNcXsziFl HCA wECbWww

zI7NzgY6sAHO0xd34e2Tu2EVgSYQpnMZ1ZGLPVLSWBQo6wa96wVeMyTr%2FSFLPAjStAU

xfql8weUn6CKGsvzTFeb3ygDtBkkx7gDBQIzwj5PhgRCu871C0%2BKYnqtuUsvAmiPbzKIDF
nagpRZDfNgNTMgoRvyWaXAwSNTna6amsZBku35rIHRgf40gPTMOJugIWEROockgO7Bsd

Ynekn9UIil0ozeX1mu580gFKKeNo9GVnI3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-
HMAC-SHA?2 X-Amz-Date=20260406T 2537Z&X-Amz-SignedH rs=h X-Amz

-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE41F41.7%2F20260406%2Fus-east-1



https://energyefficiencyhub.org/wp-content/uploads/2024/01/EMAK12-Oracle-Software-Applying-technology-to-demand-side-policy.pdf
https://energyefficiencyhub.org/wp-content/uploads/2024/01/EMAK12-Oracle-Software-Applying-technology-to-demand-side-policy.pdf
https://doi.org/10.1016/j.jpubeco.2023.105028
https://doi.org/10.1016/j.socec.2021.101709
https://doi.org/10.1016/j.rser.2014.09.026
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171

27

%2Fs3%2Faws4 request&X-Amz-Signature=f0d2440{715a59e77f0ee05ab8c661d70b58dc

d15a0943e2626b260c662e9a2&abstractld=1865171
Geraghty, . (2024). Hofstede’s cultural d1mens1ons Psych Safety.

i :%20Emphasize%?2 nal%20achievemen %2C%20Sweden%2C%20Den
m
Grgnhgij, A., & Theggersen, J. (2011). Feedback on household electricity consumption:
learning and social influence processes. International Journal of Consumer Studies,
35(2), 138-145.
https: /dlwqgtxtsixzle7.cloudfront.net /52230940 /j.1470-6431.2010.00967.x20170320-1335
S-1wfth3j-libre.pdf?1490075108=&response-content-disposition=inline%3B+filename%3

DFeedback on_household electricity consum.pdf&Expires=1775462050&Signature=FH
vrx9z81Paf2169ztpTvC~QoyqYBu44PuCMoiFzhyGSNmkxt21PbUIDIcgHgiwmZPiyyMfVo8v

9ubHHCOx0FpOkroEFROAhFRn41~FNINbHYgntAiSy~BxfGOLmylcKgssShbJAokE--1zADK
HZTa-iVLro~6~cP83Xbl.sdFdvBUV6JM ~izvHmv- f mStemAV nvk

RXk3wOtwEKUDNjha~JWI12218pxTIFfwxryQkmfhMsvN769fongPsdold91GUT3~orSuD0Oe
SMWBFE9v3SRyrlalAVshof XfAx4442CvG8XzMGhNnazIJI~NECNv4JSw___ &Key-Pair-Id=AP

KAJLOHF5GGSLRBV4ZA

Gotebiowska, B., Bartczak. A., & Budzinski, W. (2021). Impact of social comparison on
preferences for demand side management in Poland. Energy Policy, 149, 112024.

] //doi 101016/ 120201120

Hernandez, M., Bhagavatula, K., Cibi, S., Krishnan, S., Malaviya, S., & Jairaj, B. (2022).
Shifting household energy use in Bangalore, India: Using behaviorally informed energy
reports. World Resources Institute.

%20research,the%20case%200f%20normal%20billing

Henry, M. L., Ferraro, P. J., & Kontoleon, A. (2019). The behavioural effect of electronic
home energy reports: Evidence from a randomised field trial in the United States.
Energy Policy, 132, 1256-1261. https: //doi.org /10.1016 /j.enpol.2019.06.039

Iwafune, Y., Y., M, T., K., & Y., Y. (2017). Energy-saving effect of automatic home energy
report utilizing home energy management system data in Japan. Energy, 125, 382-392.
https: //ideas.repec.org/a/eee/energy/v125y2017icp382-392.html

Jain, M. (2025). Energy savings from efficiency improvements in past three decades:
Estimates from 144 countries. Applied Energy, 381, 115788.

https: //ideas.repec.org /a/eee /appene /v381y2025ics0306261924025133.html

Jyuri. (2021). iR 35tz D FEBUZ M 7o, 442 - 2 E 3075 45 0 [E N fie KB FEREF 56—
TV ERIEH LU THEIEDE =R {TE AR LCO24EH & 47,000~ HIJ5k. (FEREE 5 miafF 58 .
https: /www.jyuri.co.jp/3667/2utm

Kazukauskas, A., & Jaraité, J. (2021). Social comparisons in real time: A field experiment of
residential electricity and water use. Scandinavian Journal of Economics, 123, 558-592.
https: //doi.org /10.1111 /sjoe.12345



https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://download.ssrn.com/11/06/15/ssrn_id1865171_code114544.pdf?response-content-disposition=inline&X-Amz-Security-Token=IQoJb3JpZ2luX2VjEP7%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEaCXVzLWVhc3QtMSJIMEYCIQCpTt9dHYnF4eH73HQZJMt1S9YRZ6N7pNVP7mHhNC83gQIhAOuuVjOd5wWyzw4eWlvqBGvI8fbgQn2pANsWatZQPjJFKsYFCMf%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBBoMMzA4NDc1MzAxMjU3Igx1HlRXxuG5Uv56ajwqmgWnyfwcRNdFt7d%2BoxUY4XhRzLcjYhaDLYWM14Vqt4dpV%2BOIH%2BzSUErWcnbYe%2BS1IlP9cHzvuj%2BvX%2BNCcvfx91Gskws0NJrnHgc9YkBo3eiqCmN3lrrKpWJ0MfPpYKFwgIx7o%2BljIQx7in1V02zBhoFsiIvm8OP8F8OCmuEhHgu89%2F7q2M6vcpmh%2BBSfv81ocQOsp%2FePxKYm0vu%2Fil1m4LLw3A4wzCN1WuFnLm7LEcowe3KSZE4JIMdkBcniB%2BbLP3Tavc5pLigFBuNH4ySqkL8wOemKrxGemBm1aPVMKU8Bkw1K96PbbZ94c4%2B4kBivpBF2G%2BMV21uKcMDnMrOfYBmHsyiC%2BZigwR4wRqsdpLowrjiDmmD6HlwQtZTXoOutgA%2FueQfqqEPyImCvo9RSs2m7roLqn%2BHC3TbB0NKw8nqUavLJUr5IZbm880L%2Bpx0nlIty9CYlKDYzYMWnUwnEfqD1wNnrcq7ENBKiS58gV5If4uLQCO1RsmoMqRhJnGySslt69rWY7Pu6fBzEKjdInVUDzMgsvlK4zdIiqciiuahbQSOcGvoeCTo%2BiKTk4HW%2Frvym4aME%2FIkGEpEmBZe%2By%2Bex80SZG%2FqsoY2xueo5nrbUMp9%2Bv%2BNOdw5gg2LT%2BekZTJOyByCmkAmBrVE48rCAZ244szOl9a1S1crLv3wo3KH2h7XuHN9aVehh1NCl4d0iuxKVNROihw6VhqupgfqoMoQq8DrATFCIQu1%2Fdn3S5dc38ch37%2BgsspV65I%2B1YeXkof00Yp0xGHYqMrx9AZ6UhiHuuFqzCx2cMji1V4uxPL43MdSvm30fj2jxQys3agEszVSE91VqfsaSbE8iVhl5YQI2BjzLbavywASXNcXsziFlGO0HCAVUqwECbWwwzI7NzgY6sAH0xd34e2Tu2EVgSYQpnMZ1ZGLPVLsWBQo6wa96wVeMyTr%2F5FLPAj5tAUxfql8weUn6CKGsvzTFeb3yqDtBkkx7qDBQIzwj5PhqRCu871Co%2BKYnqtuUsvAmiPbzKlDFnagpRZDfNgNTMgoRvyWaXAw5NTna6amsZBku35rIHRgf40gPTM0JugJWEROockgO7BsdYnekn9UIil0ozeX1mu58ogFKKeNo9GVnl3gbLI4Y6w%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20260406T065253Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAUPUUPRWEYE4IF4L7%2F20260406%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=f0d2440f715a59e77f0ee05ab8c661d70b58dcd15a0f943e2626b260c662e9a2&abstractId=1865171
https://psychsafety.com/hofstedes-cultural-dimensions/#:~:text=Individualistic%20Societies:%20Emphasize%20personal%20achievements,e.g.%2C%20Sweden%2C%20Denmark
https://psychsafety.com/hofstedes-cultural-dimensions/#:~:text=Individualistic%20Societies:%20Emphasize%20personal%20achievements,e.g.%2C%20Sweden%2C%20Denmark
https://psychsafety.com/hofstedes-cultural-dimensions/#:~:text=Individualistic%20Societies:%20Emphasize%20personal%20achievements,e.g.%2C%20Sweden%2C%20Denmark
https://d1wqtxts1xzle7.cloudfront.net/52230940/j.1470-6431.2010.00967.x20170320-13355-1wfth3j-libre.pdf?1490075108=&response-content-disposition=inline%3B+filename%3DFeedback_on_household_electricity_consum.pdf&Expires=1775462050&Signature=FHvrx9z8lPaf2169ztpTvC~QoyqYBu44PuCMoiFzhyGSNmkxt21PbUJDIcqHgiwmZPiyyMfVo8v9ubHHCOxoFpOkroEFROAhFRn4I~FNlNbHYgntAi5y~BxfGQLmylcKqss5hbJAokE--IzADKHZTa-iVLro~6~cP83XbLsdFdyBUV6JM8Up58~izyHmv-N6scfu9dmStemAV86unvkcNbyCRXk3w0twEKUDnjha~JWl22I8pxTlFfwxryQkmfhMsvN769fongPsdo1d9lGUT3~orSuD0Oe5MWBFE9v3SRyrlaIAVshofXfAx4442CvG8XzMGhNnazIJI~ECNv4JSw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/52230940/j.1470-6431.2010.00967.x20170320-13355-1wfth3j-libre.pdf?1490075108=&response-content-disposition=inline%3B+filename%3DFeedback_on_household_electricity_consum.pdf&Expires=1775462050&Signature=FHvrx9z8lPaf2169ztpTvC~QoyqYBu44PuCMoiFzhyGSNmkxt21PbUJDIcqHgiwmZPiyyMfVo8v9ubHHCOxoFpOkroEFROAhFRn4I~FNlNbHYgntAi5y~BxfGQLmylcKqss5hbJAokE--IzADKHZTa-iVLro~6~cP83XbLsdFdyBUV6JM8Up58~izyHmv-N6scfu9dmStemAV86unvkcNbyCRXk3w0twEKUDnjha~JWl22I8pxTlFfwxryQkmfhMsvN769fongPsdo1d9lGUT3~orSuD0Oe5MWBFE9v3SRyrlaIAVshofXfAx4442CvG8XzMGhNnazIJI~ECNv4JSw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/52230940/j.1470-6431.2010.00967.x20170320-13355-1wfth3j-libre.pdf?1490075108=&response-content-disposition=inline%3B+filename%3DFeedback_on_household_electricity_consum.pdf&Expires=1775462050&Signature=FHvrx9z8lPaf2169ztpTvC~QoyqYBu44PuCMoiFzhyGSNmkxt21PbUJDIcqHgiwmZPiyyMfVo8v9ubHHCOxoFpOkroEFROAhFRn4I~FNlNbHYgntAi5y~BxfGQLmylcKqss5hbJAokE--IzADKHZTa-iVLro~6~cP83XbLsdFdyBUV6JM8Up58~izyHmv-N6scfu9dmStemAV86unvkcNbyCRXk3w0twEKUDnjha~JWl22I8pxTlFfwxryQkmfhMsvN769fongPsdo1d9lGUT3~orSuD0Oe5MWBFE9v3SRyrlaIAVshofXfAx4442CvG8XzMGhNnazIJI~ECNv4JSw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/52230940/j.1470-6431.2010.00967.x20170320-13355-1wfth3j-libre.pdf?1490075108=&response-content-disposition=inline%3B+filename%3DFeedback_on_household_electricity_consum.pdf&Expires=1775462050&Signature=FHvrx9z8lPaf2169ztpTvC~QoyqYBu44PuCMoiFzhyGSNmkxt21PbUJDIcqHgiwmZPiyyMfVo8v9ubHHCOxoFpOkroEFROAhFRn4I~FNlNbHYgntAi5y~BxfGQLmylcKqss5hbJAokE--IzADKHZTa-iVLro~6~cP83XbLsdFdyBUV6JM8Up58~izyHmv-N6scfu9dmStemAV86unvkcNbyCRXk3w0twEKUDnjha~JWl22I8pxTlFfwxryQkmfhMsvN769fongPsdo1d9lGUT3~orSuD0Oe5MWBFE9v3SRyrlaIAVshofXfAx4442CvG8XzMGhNnazIJI~ECNv4JSw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/52230940/j.1470-6431.2010.00967.x20170320-13355-1wfth3j-libre.pdf?1490075108=&response-content-disposition=inline%3B+filename%3DFeedback_on_household_electricity_consum.pdf&Expires=1775462050&Signature=FHvrx9z8lPaf2169ztpTvC~QoyqYBu44PuCMoiFzhyGSNmkxt21PbUJDIcqHgiwmZPiyyMfVo8v9ubHHCOxoFpOkroEFROAhFRn4I~FNlNbHYgntAi5y~BxfGQLmylcKqss5hbJAokE--IzADKHZTa-iVLro~6~cP83XbLsdFdyBUV6JM8Up58~izyHmv-N6scfu9dmStemAV86unvkcNbyCRXk3w0twEKUDnjha~JWl22I8pxTlFfwxryQkmfhMsvN769fongPsdo1d9lGUT3~orSuD0Oe5MWBFE9v3SRyrlaIAVshofXfAx4442CvG8XzMGhNnazIJI~ECNv4JSw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/52230940/j.1470-6431.2010.00967.x20170320-13355-1wfth3j-libre.pdf?1490075108=&response-content-disposition=inline%3B+filename%3DFeedback_on_household_electricity_consum.pdf&Expires=1775462050&Signature=FHvrx9z8lPaf2169ztpTvC~QoyqYBu44PuCMoiFzhyGSNmkxt21PbUJDIcqHgiwmZPiyyMfVo8v9ubHHCOxoFpOkroEFROAhFRn4I~FNlNbHYgntAi5y~BxfGQLmylcKqss5hbJAokE--IzADKHZTa-iVLro~6~cP83XbLsdFdyBUV6JM8Up58~izyHmv-N6scfu9dmStemAV86unvkcNbyCRXk3w0twEKUDnjha~JWl22I8pxTlFfwxryQkmfhMsvN769fongPsdo1d9lGUT3~orSuD0Oe5MWBFE9v3SRyrlaIAVshofXfAx4442CvG8XzMGhNnazIJI~ECNv4JSw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/52230940/j.1470-6431.2010.00967.x20170320-13355-1wfth3j-libre.pdf?1490075108=&response-content-disposition=inline%3B+filename%3DFeedback_on_household_electricity_consum.pdf&Expires=1775462050&Signature=FHvrx9z8lPaf2169ztpTvC~QoyqYBu44PuCMoiFzhyGSNmkxt21PbUJDIcqHgiwmZPiyyMfVo8v9ubHHCOxoFpOkroEFROAhFRn4I~FNlNbHYgntAi5y~BxfGQLmylcKqss5hbJAokE--IzADKHZTa-iVLro~6~cP83XbLsdFdyBUV6JM8Up58~izyHmv-N6scfu9dmStemAV86unvkcNbyCRXk3w0twEKUDnjha~JWl22I8pxTlFfwxryQkmfhMsvN769fongPsdo1d9lGUT3~orSuD0Oe5MWBFE9v3SRyrlaIAVshofXfAx4442CvG8XzMGhNnazIJI~ECNv4JSw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/52230940/j.1470-6431.2010.00967.x20170320-13355-1wfth3j-libre.pdf?1490075108=&response-content-disposition=inline%3B+filename%3DFeedback_on_household_electricity_consum.pdf&Expires=1775462050&Signature=FHvrx9z8lPaf2169ztpTvC~QoyqYBu44PuCMoiFzhyGSNmkxt21PbUJDIcqHgiwmZPiyyMfVo8v9ubHHCOxoFpOkroEFROAhFRn4I~FNlNbHYgntAi5y~BxfGQLmylcKqss5hbJAokE--IzADKHZTa-iVLro~6~cP83XbLsdFdyBUV6JM8Up58~izyHmv-N6scfu9dmStemAV86unvkcNbyCRXk3w0twEKUDnjha~JWl22I8pxTlFfwxryQkmfhMsvN769fongPsdo1d9lGUT3~orSuD0Oe5MWBFE9v3SRyrlaIAVshofXfAx4442CvG8XzMGhNnazIJI~ECNv4JSw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/52230940/j.1470-6431.2010.00967.x20170320-13355-1wfth3j-libre.pdf?1490075108=&response-content-disposition=inline%3B+filename%3DFeedback_on_household_electricity_consum.pdf&Expires=1775462050&Signature=FHvrx9z8lPaf2169ztpTvC~QoyqYBu44PuCMoiFzhyGSNmkxt21PbUJDIcqHgiwmZPiyyMfVo8v9ubHHCOxoFpOkroEFROAhFRn4I~FNlNbHYgntAi5y~BxfGQLmylcKqss5hbJAokE--IzADKHZTa-iVLro~6~cP83XbLsdFdyBUV6JM8Up58~izyHmv-N6scfu9dmStemAV86unvkcNbyCRXk3w0twEKUDnjha~JWl22I8pxTlFfwxryQkmfhMsvN769fongPsdo1d9lGUT3~orSuD0Oe5MWBFE9v3SRyrlaIAVshofXfAx4442CvG8XzMGhNnazIJI~ECNv4JSw__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.1016/j.enpol.2020.112024
https://www.wri.org/research/shifting-household-energy-use-bangalore-india-using-behaviorally-informed-energy-reports#:~:text=Evidence%20from%20social%20science%20research,the%20case%20of%20normal%20billing
https://www.wri.org/research/shifting-household-energy-use-bangalore-india-using-behaviorally-informed-energy-reports#:~:text=Evidence%20from%20social%20science%20research,the%20case%20of%20normal%20billing
https://www.wri.org/research/shifting-household-energy-use-bangalore-india-using-behaviorally-informed-energy-reports#:~:text=Evidence%20from%20social%20science%20research,the%20case%20of%20normal%20billing
https://doi.org/10.1016/j.enpol.2019.06.039
https://ideas.repec.org/a/eee/energy/v125y2017icp382-392.html
https://ideas.repec.org/a/eee/appene/v381y2025ics0306261924025133.html
https://www.jyuri.co.jp/3667/?utm
https://doi.org/10.1111/sjoe.12345

28

Khosrowpour, A., Xie, Y., Taylor, J. E., & Hong, Y. (2016). One size does not fit all:
Establishing the need for targeted eco-feedback. Applied Energy, 184, 523-530.

https: //econpapers.repec.org /article /eeeappene/v_3al84 3ay 3a2016 3ai 3ac 3a
3a2523-530.htm

Kim, H., Iwamatsu, T., Nishio, K., Komatsu, H., Mukai, T., Odate, Y., & Sasaki, M. (2020).
Field experiment of smartphone-based energy efficiency services for households:
Impact of advice through push notifications. Energy and Buildings, 223, 110151.

https: //doi.org /10.1016 /j.enbuild.2020.110151

Mochi, P, Pandya, K., Lindberg, K. B., & Korpas, M. (2025). Social nudging for sustainable
electricity use: Behavioral interventions in energy conservation policy. Sustainability,
17(15), 6932. https: //doi.org /10.3390 /sul7156932

Oracle News. (2019). Consumers Reach Nearly 23 TWh of Energy Savings with Oracle
Utilities Opower.

https: /www.oracle.com /corporate /pressrelease /energy-savings-opower-021919.html
Peer, E., Egelman, S., Harbach, M., Malkin, N., Mathur, A., & Frik, A. (2020). Nudge me
right: Personalizing online security nudges to people's decision-making styles.
Computers in Human Behavior, 109, 106347. https: //doi.org /10.1016 /j.chb.2020.106347

Ruokamo, E., Merilainen, T., Karhinen, S., Raiha, J., Suur-Uski, P., Timonen, L., & Svento,
R. (2022). The effect of information nudges on energy saving: Observations from a
randomized field experiment in Finland. Energy Policy, 161, 112731.

] //doi 101016/ 12021112731

Sachar, S., Das, S., Emhoff, K., Goenka, A., Haig, K., & Pattanaik, S. (2019). White paper on
behavioural energy efficiency potential for India. Oracle.

Schleich, J., Klobasa, M., & G0lz, S. (2017). Smart meter feedback and energy
consumption in Germany. Energy Efficiency, 10, 123-142.

https: /www.researchgate.net/publication /241769597 Smart metering in German
and Austria Results of providing feedback information in a field trial
Schmidt-Petri, Christoph & Schroder, Carsten & Okubo, Toshihiro & Graeber, Daniel &
Rieger, Thomas. (2022). Social Norms and Preventive Behaviors in Japan and Germany
During the COVID-19 Pandemic. Frontiers in Public Health. 10. 842177.

10.3389 / fpubh. 2022 842177

Sheposh, R. (2025). High-context and low-context cultures. Research Starters | EBSCO.
https: //www.ebsco.com /research-starters/communication-and-mass-media /high-co

ntext-and-low-context-cultures

Sunstein, C. R, Reisch, L. A., & Kaiser, M. (2019). Trusting nudges? Lessons from an
international survey. Journal of European Public Policy, 26(10), 1417-1443.

https: i.org/10.1 13501763.2018.1531912



https://econpapers.repec.org/article/eeeappene/v_3a184_3ay_3a2016_3ai_3ac_3ap_3a523-530.htm
https://econpapers.repec.org/article/eeeappene/v_3a184_3ay_3a2016_3ai_3ac_3ap_3a523-530.htm
https://doi.org/10.1016/j.enbuild.2020.110151
https://doi.org/10.3390/su17156932
https://www.oracle.com/corporate/pressrelease/energy-savings-opower-021919.html
https://doi.org/10.1016/j.chb.2020.106347
https://doi.org/10.1016/j.enpol.2021.112731
https://www.oracle.com/a/ocom/docs/industries/utilities/behavioural-energy-efficiency-wp.pdf
https://www.oracle.com/a/ocom/docs/industries/utilities/behavioural-energy-efficiency-wp.pdf
https://www.researchgate.net/publication/241769597_Smart_metering_in_Germany_and_Austria_Results_of_providing_feedback_information_in_a_field_trial
https://www.researchgate.net/publication/241769597_Smart_metering_in_Germany_and_Austria_Results_of_providing_feedback_information_in_a_field_trial
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2022.842177/full
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2022.842177/full
https://www.ebsco.com/research-starters/communication-and-mass-media/high-context-and-low-context-cultures
https://www.ebsco.com/research-starters/communication-and-mass-media/high-context-and-low-context-cultures
https://doi.org/10.1080/13501763.2018.1531912

29

Talhelm, T. (2025). Adapting Interventions to Culture Can Improve Effectiveness and
Cost-Efficiency. Policy Insights from the Behavioral and Brain Sciences,
23727322251408076

https: //journal m/doi 10.1177/2372732225140807

Thaler, R. H., & Sunstein, C. R. (2008). Nudge: Improving decisions about health, wealth,
and happiness. Yale University Press.

https: /www.researchgate.net/publication /257178709 _Nudge_ Improving_Decisions_A

bout Health Wealth and Happiness RH Thaler CR Sunstein Yale University Pre

ss New Haven 2008 293 pp
Trotta, G. (2021). Electricity awareness and consumer demand for information.

International Journal of Consumer Studies, 47, 65-79. https: //doi.org /10.1111 /ijcs.12639
Tverskoi, D., Babu, S., & Gavrilets, S. (2022). The spread of technological innovations:
effects of psychology, culture and policy interventions. Royal Society Open Science, 9(6)
https: /royalsocietypublishing.org /rsos /article /9 /6 /211833 /96870

Wojtaszek, H., Budrowski, D., Miciula, I., Kowalczyk, A., Malinowska, I., Blaszczak, B.,
Pawlinska, A., Stecyk, A., Bielawa, A., & Ozdyk, S. (2025). Cultural identity and social
norms as drivers of the low-carbon transition: A comparative study of Poland and

Germany. Energies, 18(14), 3605. https: //doi.org /10.3390 /en18143605



https://journals.sagepub.com/doi/abs/10.1177/23727322251408076
https://www.researchgate.net/publication/257178709_Nudge_Improving_Decisions_About_Health_Wealth_and_Happiness_RH_Thaler_CR_Sunstein_Yale_University_Press_New_Haven_2008_293_pp
https://www.researchgate.net/publication/257178709_Nudge_Improving_Decisions_About_Health_Wealth_and_Happiness_RH_Thaler_CR_Sunstein_Yale_University_Press_New_Haven_2008_293_pp
https://www.researchgate.net/publication/257178709_Nudge_Improving_Decisions_About_Health_Wealth_and_Happiness_RH_Thaler_CR_Sunstein_Yale_University_Press_New_Haven_2008_293_pp
https://doi.org/10.1111/ijcs.12639
https://royalsocietypublishing.org/rsos/article/9/6/211833/96870
https://doi.org/10.3390/en18143605

| sincerely thank the reviewer for their careful reading of my work and for the thoughtful,
constructive feedback provided. The comments have been extremely helpful in strengthening
the clarity, structure, and methodological consistency of the paper.

In response to the feedback, | have made several substantive revisions throughout the
manuscript.

First, | have added an abstract directly into the manuscript to ensure accessibility and clarity for
readers. This addresses the issue of limited visibility in the original submission format.

Second, | have revised the introduction to provide a clearer early-stage overview of the study.
The opening now explicitly outlines the research objective, comparative focus, and
methodological approach, allowing readers to better understand the relationship between the
theoretical framework and the subsequent analysis.

Third, | have substantially restructured the theoretical framework section. In response to
concerns regarding the presentation of hypotheses, | have reframed them as analytically
grounded expectations derived from prior literature rather than as isolated testable statements. |
have also strengthened the integration between theory and empirical expectations to ensure
clearer conceptual continuity throughout the paper. In addition, | have streamlined this section
by removing unnecessary figures and reducing redundancy.

Fourth, | have corrected and standardized the methodological description throughout the
manuscript. The study is now consistently described as a comparative meta-analysis, ensuring
conceptual accuracy and avoiding any misinterpretation of the work as a primary quantitative or
mixed-methods study.

Fifth, | have clarified the interpretive limits of cross-national comparisons. | now explicitly
emphasize that the analysis does not assume direct comparability across contexts, and that
observed differences between Japan and Germany should be understood as contextual
patterns rather than causal or deterministic cultural effects. A dedicated discussion of these
limitations has been expanded in the manuscript.

Finally, | have revised the language throughout the paper to ensure a more cautious and
academically appropriate tone. Strong causal claims have been softened, and findings are now
consistently framed as suggestive and consistent with existing literature rather than definitive
conclusions.

| believe these revisions have significantly improved the rigor, clarity, and academic positioning
of the manuscript. Most importantly, they ensure that the study is presented in a way that is
consistent with its methodological scope as a comparative meta-analytic investigation rather
than a causal empirical study.



| am sincerely appreciative of the reviewer’s insights, which have played an important role in
refining the manuscript. | thank the editorial board for their time and consideration, and | hope
the revised version is now suitable for publication.



| sincerely appreciate the time and effort taken to review my manuscript and for the constructive
and detailed feedback provided. | have carefully considered each comment and revised the
manuscript accordingly to improve clarity, methodological transparency, and academic rigor.
Below, | respond to each point in turn.

1. Contribution to the Field

| appreciate the recognition that the topic is relevant and has potential for future contribution. In
response, | have refined the manuscript to better emphasize its positioning as a comparative,
theory-informed meta-analytic synthesis rather than a primary empirical study. | have also
softened interpretive claims throughout the paper to ensure that findings are presented as
suggestive patterns rather than definitive causal conclusions.

2. Clarity & Structure

| agree with the concern regarding the delayed introduction of the research question. | have now
introduced the research question and study aim in the opening paragraph of the introduction to
improve clarity and reader orientation.

In addition, | have revised the structure of the introduction to follow a clearer logical progression,
ensuring that each paragraph directly supports the research question. Redundant or tangential
material has been reduced, and the narrative now moves more consistently from the global
energy challenge — behavioral interventions — cultural variation — research gap.

| also reviewed citation use carefully. In particular, | replaced or supplemented references where
arguments were insufficiently supported by household-level evidence. For example, |
incorporated more directly relevant literature such as Grgnhgj & Thagersen (2011) and Gans et
al. (2013), which provide stronger empirical grounding for household energy feedback
mechanisms.

3. Use of Evidence & Research Methods

| acknowledge the concern regarding methodological clarity and the perceived mismatch
between research design and theoretical framing.

To address this, | have:

Clarified that the study is a cross-cultural comparative meta-analytic synthesis, not a
mixed-methods study

Removed ambiguous references to qualitative analysis where no systematic qualitative method
was applied

Strengthened the methodological justification for using descriptive, unweighted cross-country
comparisons given the limited number and heterogeneity of available trials



I have also revised the methodology section to explicitly state the limitations of comparability
across studies and to avoid implying statistical equivalence where it does not exist.

Finally, | have made it clearer that the cultural framework is used as an interpretive lens rather
than a causal identification strategy, ensuring alignment between method and theoretical claims.

4. Engagement with Literature

| appreciate the recommendation to expand engagement with literature on culture and
behavioral interventions. Following your suggestion, | have incorporated additional relevant
works, including:

Austin et al. (2022) on culture-based intervention effectiveness
Davidson (2017) on cultural embeddedness of energy behavior

De Mooij & Hofstede (2011) on cross-cultural consumer behavior
Talhelm (2025) on culturally adaptive interventions

Tverskoi et al. (2022) on innovation diffusion and cultural interaction

These additions strengthen the theoretical grounding of the manuscript and improve integration
with existing scholarship.

5. Interpretation of Findings

| agree with the concern that the comparative interpretation of Japan and Germany required
greater nuance. | have revised this section to:

Avoid overgeneralizing cultural traits at the national level

Explicitly acknowledge that Germany also demonstrates strong rule adherence and
environmental norms in prior literature

Reframe findings as contextual and directional patterns rather than culturally deterministic
conclusions

| have also revised language throughout the discussion to ensure that claims remain
proportionate to the evidence presented.

6. Methodological Alignment and Theoretical Framing

| appreciate the suggestion to reconsider the alignment between theoretical framing and
research design. In response, | have clarified that:

The study does not aim to test causal cultural theory
Instead, it evaluates whether observed variation in HER outcomes is consistent with prior
cultural-behavioral literature



| have also revised the theoretical framework section to better integrate hypotheses as
analytical expectations grounded in prior research, rather than as testable predictions.

7. Grammar, Tone, and Academic Style
| have revised the manuscript to improve readability and coherence. Specifically, | have:

Reduced sentence complexity in several sections where multiple ideas were previously
combined

Adopted a more neutral and cautious academic tone throughout

Increased emphasis on evidence-based interpretation rather than assertive causal language
Improved transitions between conceptual and empirical sections for better flow

8. Title Revision

| agree with the recommendation regarding the title. | have revised it to more clearly reflect the
research focus:

Revised Title:
Impact of Cultural Context on Behavioral Energy Conservation Policy

Once again, | sincerely thank the reviewers for their thoughtful and constructive feedback. The
comments have significantly strengthened the clarity, methodological precision, and theoretical
coherence of the manuscript. | hope the revised version addresses the concerns raised and
improves the suitability of the paper for publication in the journal.



May 14, 2026
Review: Author 100171 - Submission 100162

This paper examines how cultural context may influence the effectiveness of behavioral energy
conservation policies, specifically Home Energy Report interventions in Germany and Japan.
This manuscript does a wonderful job incorporating behavioral economics, cultural theory, and
environmental policy analysis. The author explains the contrast between Japan and Germany
very well, explaining the difference between collectivism and individualism in both countries.
The topic is very important and relevant to the modern world as there is increasing global interest
in low-cost behavioral approaches to energy conservation. Overall, the paper is easy to follow
and ideas are clearly presented.

A major strength of this paper is its engagement with the literature in the introduction section.
The author cites multiple papers and demonstrates a very good understanding of the existing
literature on social norm feedback interventions. The author also discusses policy implications,
which makes the paper practically meaningful. I also appreciate how the author acknowledges
several limitations in the manuscript, which ultimately strengthens the paper’s overall credibility.

A limitation to this paper is the methodological framing of the study. The author mentions that
this manuscript is a comparative meta-analysis, however I believe that this paper is a
comparative review. Moreover, the author does not use formal meta-analytic statistical
techniques. The paper also only incorporates ten papers total, six from Japan and four from
Germany in the analysis. I recommend the author to either clearly justify why this
methodological approach is appropriate or change the terminology used in the study. I believe
that reframing the paper as an exploratory review is more appropriate with the methods used.

In section 4, the author can further explain how studies were identified and screened. Be more
specific in section 4.2; what databases or search strategies were used? Were any studies excluded
due to missing data?

Another important thing to mention is although observed differences between Japan and
Germany are consistent with cultural theory, there are other factors that can influence outcomes.
These include energy prices, housing infrastructure, environmental awareness, baseline
electricity consumptions among others. The paper does note these factors but presents culture as
the dominant explanation.

Lastly, the writing is clear and professional, however, I suggest that the author carefully
proofread and look over the paper for any grammatical errors. I noticed small wording errors
throughout the paper. For example, section 1, page 4: “casual proof” should be changed to
“causal proof”. Moreover, the figures and tables are not sufficiently explained. Please expand on
the explanation for Figure 1-3 and Table 1-3. The citations also need to be formatted correctly.



Overall, this is a promising manuscript. I believe this paper could make a valuable contribution
to discussions around culturally adaptive energy policy and behavioral interventions.

I recommend accept with major revisions.



Decision: revise and resubmit (major revisions required, acceptance not guaranteed)

Review: This manuscript examines whether cultural context moderates the effectiveness of
behavioral energy conservation interventions, in particular Home Energy Reports (HERS),
through a comparative synthesis of studies conducted in Japan and Germany. The paper
addresses a timely and policy-relevant topic at the intersection of behavioral economics, energy
policy, and cross-cultural analysis. The manuscript is ambitious, intriguing, and displays
commendable engagement with interdisciplinary literature. The author also appropriately
acknowledges many limitations and avoids stronger causal claims that would not be justified by
the evidence.

At the same time, | believe the manuscript requires substantial revision before it is suitable for
publication. My primary concern is not necessarily with the direction of the argument, but rather
with the framing of the paper, alignment between the research question and methodology, the
unconventional methodology employed, and the strength of the conclusions being drawn. | also
encourage the author to not merely dismiss these as limitations but actually try to reframe the
paper to accurately present its intellectual merits and content.

Major Concern 1:

My central concern is regarding the alignment between the research design and the research
question. The manuscript investigates whether cultural contexts may moderate the effectiveness
of HER interventions between Japan and Germany. However, the study relies on a relatively
small and heterogeneous collection of previously published studies conducted under
substantially different conditions. The included studies vary in intervention structure, duration,
frequency of feedback, target population, technological infrastructure, etc. Because of this
heterogeneity, it is difficult to isolate culture as the principal explanatory variable. The current
evidence base is more appropriate for an exploratory comparative synthesis than for drawing
strong conclusions about cultural mediation.

However, | do not believe the above invalidates the project. Rather, | believe the manuscript
would be significantly strengthened by reframing itself more explicitly as an exploratory
comparative review or a theory-informed comparative literature analysis. The manuscript
itself already acknowledges many methodological limitations, and leaning further into a more
interpretive framing would improve the coherence and methodological transparency of the paper
substantially.

Major Concern 2:

Related to the above, | remain concerned about how the manuscript treats published empirical
studies as directly comparable observations. The issue is not the inclusion of peer-reviewed
literature itself, but that the included studies were not originally designed as components of a
unified dataset. Between different studies, there are unavoidable differences in effect-size



estimation, intervention design, statistical reporting, household selection, implementation
context, and outcome measurement.

The manuscript would benefit from much greater transparency regarding the study selection,
inclusion/exclusion procedures, search strategy, and data extraction methodology. At a
minimum, please include a detailed study table listing:

author/year,

country,

sample size,

intervention structure,

duration,

reported ATE,

uncertainty/statistical information,

and cost assumptions.

If the manuscript wishes to retain the designation as a “meta-analysis,” additional
methodological justification would be necessary beyond the above. Thus, perhaps you should
consider not even using this term, since...

Major Concern 3:

..at present, | do not believe the study fully satisfies conventional expectations associated
with a formal meta-analysis. The manuscript primarily reports descriptive averages and
qualitative interpretation rather than pooled weighted effect sizes, heterogeneity estimation, and
publication bias assessment. Reframing the paper as a comparative synthesis or exploratory
review would better align your methodology with your claims and likely reduce reviewer
concerns regarding overstatement.

Major Concern 4:

The manuscript appropriately draws upon theories on collectivism vs. individualism and
communication styles to interpret observed differences between Japan and Germany. However,
culture should be presented more consistently within one interpretive framework
amongst several competing explanations. Several alternative structural variables may also
contribute to the observed differences, including energy pricing, housing stock, environmental
regulations and policy structure, and baseline conservation behavior. The manuscript already
acknowledges many of these factors in the limitations section, but nevertheless, the discussion
section occasionally still implies stronger explanatory weight for culture than the evidence can
definitively support.

| encourage the author to continue softening causal language and emphasize that the
findings are broadly consistent with more abstract cultural theories rather than evidence

of definitive cultural mechanisms.

Major Concern



The manuscript repeatedly notes that observed differences are not statistically significant, but
how is the statistical significance being conceptualized or assessed? This seems unclear to me,
since the analysis involves only a small number of heterogeneous studies and does not appear
to conduct formal pooled inference. Hence, the manuscript should clarify whether formal
significance testing was conducted, whether the phrase is being used descriptively, and
what assumptions underlie the comparison between studies.
e Relevantly, the use of simple unweighted means should be further justified or even
corrected with appropriate reweighting, especially given the likely variation in
sample sizes across studies.

Minor concerns:
e The manuscript would benefit from additional copyediting and stylistic revision,

particularly towards making the writing more concise and clear. There are several
instances of awkward phrasing, repetitive wording, grammatical inconsistency, and
formatting irregularities.

Figures and tables should be reformatted for readability and consistency.

The appendix is useful but could be streamlined and made more readable.

The literature review could engage more directly with the critiques and limitations of
Hofstede-style cultural frameworks.



Impact of Cultural Context on Behavioral Energy Conservation Policy
Abstract

Energy efficiency policy programs are among the most widely adopted policy
instruments for reducing household energy consumption, valued by governments for
their cost-effectiveness. However, policy uptake remains underused in cases where
households perceive the costs of engagement to outweigh the expected benefits. This
study examines whether cultural context may help explain variation in the effectiveness
of Home Energy Report (HER) interventions across countries. Using an exploratory
comparative review of published HER field trials in Japan and Germany, the paper
compares reported Average Treatment Effects (ATEs) and Cost-Effectiveness Ratios
(CERSs) across studies. The comparison is intentionally descriptive rather than
meta-analytic in a formal statistical sense, as the included trials differ in intervention
design, sample composition, duration, and reporting conventions. Across the reviewed
HER studies, mean reported ATEs differ by 0.64 percentage points between Japan
(2.95%) and Germany (2.31%). Estimated cost-effectiveness ranges from approximately
18-45 kWh saved per dollar spent in Japan and 11-27 kWh saved per dollar in Germany.
While these differences should not be interpreted as statistically conclusive, they are
broadly consistent with the possibility that social-comparison feedback may generate
stronger average behavioral responses in Japan than in Germany. The findings suggest
that aligning energy-conservation policies with local social norms and behavioral
contexts may improve the effectiveness and cost-efficiency of HER-style interventions.

1. Introduction

This paper examines whether cultural context may help explain variation in the
effectiveness of Home Energy Report (HER) initiatives through an exploratory
comparative review of HER trials conducted in Japan and Germany.

Global energy consumption, primarily electricity and heat production, is the largest
single source of greenhouse gas (GHG) emissions, accounting for 34% of 2019 global
GHG emissions (United States Environmental Protection Agency, 2025). Many look to
renewable energy sources as the solution, but energy efficiency is consistently
recognized by organizations like the International Energy Agency (IEA) as the "first fuel’,
the single largest contributor to emissions reduction due to it being the “quickest and
cost-effective CO2 mitigation options” (IEA, 2024). Despite substantial global investment,
global tracking indicates that $800 billion USD is currently being invested annually in
technologies and programs to increase energy efficiency, yet it remains well below the
4% annual improvement target agreed upon at COP28 for 2030 at 1.3%, highlighting
persistent policy gaps. This gap could be substantially reduced by “raising the ambition
of existing policies” (IEA, 2025) through behavioral load shifting.



Behavioral interventions such as Home Energy Report (HER) have emerged as a
promising tool to address these gaps. By leveraging social norms and comparison, HER
trials (ex. Figure 1 and Figure 2) demonstrated an average of 2-3% of energy preservation.
Given this potential, individual efforts can reduce consumption. However, the
effectiveness of behavioral energy consumption intervention policies greatly differs

depending on the region, raising questions about the conditions under which such
policies succeed.

Figure 1 and Figure 2 provide illustrative examples of the Home Energy Report materials
used in Japanese and German trials. They are included to show the type of
household-facing feedback intervention examined in this paper, including comparative
energy-use information and conservation guidance. Although the figures are not
themselves evidence of treatment effects, they help clarify the intervention format and
provide visual context for the cross-country comparison that follows.
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Figure 1. An example of the layout of the home energy reports used in Japanese Energy
Trials.
(Automotive Media Response, 2018)



Figure 2. An example of the layout of the home energy reports used in German Energy
Trials.
(Autarc, 2025)

The application of social nudges, a behavioral, economic, and psychological insight to
influence individual decision-making, has become widely adopted as a cost-effective
policy tool (Thaler & Senstein, 2008). However, the efficiency of these tools exhibits
certain variabilities depending on region due to the challenges social nudges pose.
Evidence by Khosrowpour et al. (2016) suggests the need for tailored interventions for
households with different energy consumption patterns, highlighting the fact that
different populations may react in different ways to the distribution of social
information. This variability is further supported by Grgnhgj, A., & Theggersen, J. (2011),
who found that feedback mechanisms influence energy consumption not only through
information provision but also through social learning and normative influence, with
effectiveness differing across household contexts. Similarly, Gans, W., Alberini, A., &
Longo, A. (2013) provide evidence from a natural experiment in Northern Ireland
showing that the impact of feedback technologies such as smart meters varies
depending on user engagement and contextual factors. The global diffusion of identical
policies without sufficient consideration of cultural differences risks diminished
marginal returns and inefficient resource allocation (Sunstein, 2019). Cultural values can
interfere with how people objectively interpret and react to public policy information;
however, this effect can be reduced through effective debiasing strategies. By presenting



evidence in ways that align with, rather than challenge, people’s existing cultural values,
individuals from different backgrounds are more likely to accept the information (Kahan
& Braman, 2006). This analysis of literature suggests that the effectiveness of
feedback-based interventions is not solely based on information but is socially mediated,
reinforcing the importance of cultural context in shaping behavioral responses.

This study argues that cultural context is a key factor shaping this variation. Differences
in social norms, communication styles, and collective behavior may influence how
individuals respond to normative feedback, leading to divergent policy outcomes across
countries. To investigate this, the paper focuses on Japan and Germany, two highly
industrialized, energy-dependent economies with similar constraints but contrasting
cultural profiles. Empirical evidence suggests that Japanese population behaves more
uniformly across social groups than the German population; respondents in the
Japanese sample in a recent paper by Schmidt-Petri et al. (2022) reported greater
cooperation with vaccinations during the COVID-19 pandemic, regardless of gender,
level of education, etc, whereas Germany shows greater individual variations. We can
assume through Japan’s uniformity, Japan exhibits more uniform behavioral responses
across social groups, whereas Germany shows greater individual variation, indicating
differing sensitivities to social norms.

To examine this relationship, this paper employs an exploratory comparative review of
published HER trials in Japan and Germany, comparing reported Average Treatment
Effect (ATE) and Cost-Effectiveness Ratio (CER) across studies. Rather than attempting
to establish causal proof, the paper uses cultural theory as an interpretive framework for
assessing whether observed differences in HER outcomes are broadly consistent with
cross-cultural differences in social norms and behavioral responses. Because the
reviewed trials differ in intervention structure, sample composition, duration, and
reporting practices, the resulting cross-country comparison is descriptive and should
not be interpreted as a formal pooled estimate or as a strictly controlled test of cultural
causation.

2. Background on Culture and Energy Policy

2.1. The Effectiveness and Variability of Social Norm Nudges

Social Norm Feedback (HER) has emerged as a widely used behavioral policy tool to
promote energy conservation. Operating on the principle of descriptive and injunctive
norms, HER interventions provide households with information about their energy use
compared to others, encouraging reductions through social comparison. On average,
such interventions yield annual energy savings of about 2% of total primary energy
consumption across the 144 countries (Jain, M. 2025).



However, this comprehensive figure masks heterogeneity. Trials conducted in different
nations, and even different regions within the same nation, have demonstrated savings
ranging from reductions of 0.7% to 16%. Refer to Appendix A for a full list of each of the
23 papers, with information on the country where the field experiment or survey was
conducted, and a short presentation of the work, results, and type of nudging. This
inconsistency suggests that the psychological mechanism of perceived cost of
non-conformity is not universally activated.

This inconsistency raises a critical question: what factors determine when and where
HER interventions are most effective? One possible explanation could be attributed to
cross-cultural differences, which may shape how individuals perceive and respond to
social norms.

2.2. Cultural Theory: Collectivism and Communication Context

To explain this variability, we rely on established cultural theories, particularly
Hofstede's dimension of Individualism vs. Collectivism (IDV) and Hall's theory of
communication context, while also recognizing the limitations of treating national
cultures as fixed and internally uniform categories.

Collectivist Societies (Low IDV), such as Japan, emphasize group loyalty and cohesion,
social harmony, and conformity to in-group norms (e.g., Hong Kong, Japan). In contrast,
individualist Societies (High IDV) prioritize personal achievements and individual
autonomy (e.g., the US, Germany). These differences may shape the extent to which
individuals respond to social comparison and normative pressure. However, Hofstede
style models have been widely criticized for essentializing national cultures, overlooking
within-country diversity, and underestimating the influence of institutional,
generational, and situational factors. As such, these frameworks should not be read as
deterministic explanations of behavior, but rather as heuristic tools for identifying broad
tendencies that may help contextualize cross-national differences in responses to
feedback interventions.

Furthermore, Edward T. Hall's distinction between High-Context (Japan) and
Low-Context (Germany) communication provides a second lens to interpreting Japan
and Germany's varying response to the Social Norm Feedback (HER). High-context
cultures, common in many Asian and African societies, communicate intentions largely
through shared understanding, nonverbal cues, and the surrounding social context,
placing strong emphasis on social cohesion. In contrast, low-context cultures, including
the United States and much of Europe, favor individual accomplishment rather than
collective relationships, and social interactions are often more transactional or
purpose-driven. At the same time, Hall's framework has also been criticized for
simplifying complex communicative practices and for mapping broad communication
tendencies too neatly onto national categories. Communication styles vary not only
across countries, but also across regions, generations, organizations, and specific



interactional settings. Although no culture exists entirely at either extreme, the
distinction illustrates how communication styles and social organization vary according
to underlying cultural norms. (Sheposh, 2025).

Together, these frameworks suggest one possible interpretation of why HER may be
more effective in some contexts than others, particularly where social comparison and
implicit normative cues carry greater social salience. However, our interpretation
remains cautious: the observed differences between Japan and Germany should not be
attributed to culture alone, nor should either country be treated as culturally
homogeneous. Rather, Hofstede’s and Hall’s theories are used here as interpretive
frameworks that help illuminate possible cultural mechanisms behind differential
responses to HER, alongside other structural, institutional, and contextual factors.

2.3  Energy Trials and Policy in Japan and Germany

These theoretical expectations are suggested in the contrasting energy policy
landscapes of Japan and Germany.

The comparison between Japan and Germany illustrates how cultural frameworks can be
used to interpret variation in HER outcomes, but it also highlights the importance of
considering alternative structural explanations. In Japan, energy policy is deeply
intertwined with national security and collective responsibility, particularly following
the 2011 disasters. The government has strategically used top-down appeals and social
norms (e.g., the Setsuden and "Cool/Warm Biz" campaigns) that leverage the strong
collectivist ethic. Initial HER trials in Japan demonstrated statistically significant and
sustained savings, often exceeding the global average.

In contrast, Germany’s energy policy is primarily driven by rational incentives (e.g., the
feed-in tariff and KfW development bank subsidies) and rigorous regulation (e.g., strict
building energy codes like EnEV/GEG). While HER trials have been implemented, their
effectiveness appears dependent on cultural context, in which certain demographics are
less responsive to anonymous social comparisons. These differences are broadly
consistent with the possibility that social norm nudges may resonate more strongly in
settings where collective expectations and socially embedded communication styles are
more salient.

However, the contrast between Japan and Germany should not be interpreted as
evidence that cultural mechanisms alone explain differences in HER effectiveness.
Several structural variables may also shape these outcomes, including energy pricing,
housing stock, environmental regulation, policy design, and baseline conservation
behavior. For example, households in different countries face different energy costs, live
in different types of buildings, and operate within different regulatory and
infrastructural systems, all of which may influence both energy use and responsiveness



to behavioral interventions. These factors may interact with culture, but they may also
independently account for part of the observed variation.

For this reason, the findings of this study are best understood as broadly consistent with
cultural theories of collectivism, individualism, and communication context, rather than
as definitive evidence of cultural causation. Cultural theory provides a useful lens for
interpreting why HER may be more effective in some settings than in others, but it
should be situated alongside institutional, economic, and policy-based explanations.
Presenting culture as one explanatory framework among several offers a more cautious
and analytically balanced interpretation of the differences observed between Japan and
Germany.

3. Conceptual Framework and Analytical Expectations
3.1. Framework

This study uses cultural and behavioral frameworks as interpretive lenses to understand
observed cross-national variation in HER outcomes. Rather than functioning as a formal
meta-analysis, however, the study is better understood as an exploratory comparative
review of published HER studies in Japan and Germany. Although HER programs have
been widely adopted as cost-effective tools for reducing household energy
consumption, prior research consistently shows that their effectiveness varies
substantially across countries, communities, and household types. Existing studies have
largely focused on household-level variables such as baseline energy use, feedback
frequency, and user engagement. However, a key gap in the literature is the limited
attention given to how broader cultural contexts shape the mechanisms through which
behavioral interventions operate.

This gap is important because HER interventions rely not only on information provision
but also on social and psychological processes that may function differently across
societies. As Austin et al. (2022) argue, interventions that align with local cultural values
tend to be more effective because they resonate more closely with existing norms and
behavioral expectations. Similarly, Davidson (2017) demonstrates that energy-related
behavior is deeply embedded in everyday cultural practices, meanings, and routines,
rather than being driven solely by rational cost-benefit calculations. These insights
suggest that the effectiveness of HER interventions depends not only on the information
they provide but also on how that information is socially interpreted.

HER interventions operate primarily through behavioral mechanisms such as social
comparison, norm salience, reputational concern, and the desire to avoid perceived
deviance. By informing households how their energy use compares with that of their
peers, HERs seek to activate informal pressures that encourage behavioral adjustment.
However, the strength of these mechanisms may depend on cultural norms, surrounding
conformity, social responsibility, and communication style.



To interpret these differences, this study draws on theories of collectivism-individualism
and communication context. Research in cross-cultural consumer behavior shows that
collectivist societies place greater emphasis on relational interdependence, whereas
individualist societies prioritize self directed decision-making (De Mooji & Hofstede,
2011). Accordingly, in the context of HER interventions, comparative feedback may be
more effective in collectivist settings, where social information carries greater
behavioral influence.

This perspective is further supported by recent work on culturally adaptive
interventions. Talhelm (2025) argues that intervention effectiveness improves when
policy tools are matched to culturally salient motivational structures. In some contexts,
social norm appeals may outperform financial incentives because individuals are more
responsive to social expectations and reputational considerations. In other contexts,
more directed economic incentives may be more effective. Applied to this study, this
suggests that HER interventions may generate stronger behavioral responses in Japan,
where collectivist and high-context norms may increase sensitivity to indirect feedback,
than in Germany, where households may place relatively greater weight on explicit
information, financial incentives, or regulatory signals.

At the same time, cultural influences should not be understood as fixed national traits or
as sufficient explanations on their own. Tverskoi et al. (2022) emphasize that behavioral
and technological change emerges through the interaction of psychology, culture,
institutions, and policy design. Likewise, Davidson (2017) notes that infrastructural and
material conditions shape how households are able to respond to conservation
interventions. Factors such as housing systems, energy prices, billing frequency,
regulatory frameworks, and pre-existing environmental awareness may affect HER
outcomes independently of culture.

Because the studies included in this paper were not originally designed as components
of a single unified dataset, they should not be treated as directly equivalent observations.
The reviewed studies differ in intervention design, sample composition, implementation
context, duration, outcome measurement, statistical reporting, and cost assumptions.
Accordingly, this study does not attempt to produce pooled weighted effect sizes or a
formal meta-analytic estimate of HER effectiveness. Instead, it uses descriptive
comparison and comparative synthesis to assess whether reported differences in HER
outcomes between Japan and Germany are broadly consistent with prior research on
cultural moderation in behavioral policy interventions. In this sense, the framework does
not aim to establish a deterministic causal relationship between national culture and
HER effectiveness, but rather to provide a theoretically grounded lens for interpreting
whether observed differences in intervention outcomes are consistent with established
theories of social norms, collective behavior, and communication context.

3.2. Analytical Expectations



Based on the synthesis of cultural and behavioral theory, this study develops the
following analytical expectations to guide interpretation of the comparative evidence.
These expectations are intended to structure the descriptive comparison of the
reviewed studies rather than to serve as formal statistical hypotheses in a meta-analytic
sense.

Baseline expectation: The implementation of Social Norm Feedback (HER) trials is
expected to reduce household energy consumption in both Japan and Germany,
although the magnitude and persistence of these effects may vary across studies.

Comparative expectation: The mean percentage reduction in energy consumption
associated with the Social Norm Feedback (HER) intervention may show stronger
average reported behavioral responses in Japan than in Germany. However, any such
difference should be interpreted cautiously, as the underlying studies differ in
intervention structure, sample selection, duration, and implementation context.

Policy expectation: If social norm sensitivity differs systematically across contexts, the
ratio of energy savings achieved per dollar spent on the HER intervention
(Cost-Effectiveness Ratio) may appear more favorable in Japan. However, comparisons of
cost-effectiveness must also be treated cautiously, as the reviewed studies may rely on
different costing assumptions, reporting conventions, and intervention designs.

4. Comparative Review of HER Evidence

4.1. Research Design

This study employs an exploratory comparative review of previously published
randomized controlled trials (RCTs) to evaluate the effectiveness of Social Norm
Feedback interventions (HER) in Japan and Germany. Rather than conducting a new field
experiment, the analysis draws on existing trials to examine whether observed
differences in HER outcomes are broadly consistent with the possibility that cultural
context shapes the magnitude and cost-effectiveness of behavioral energy
interventions.

A comparative synthesis is appropriate because HER interventions are highly
standardized in structure in that they rely on household feedback and
social-comparison mechanisms, but are implemented in distinct cultural, regulatory,
and infrastructural contexts. This approach allows for exploratory assessment of cultural
moderation while maintaining external validity. Given the limited number of comparable
trials, the analysis is intentionally descriptive and transparent rather than statistically
complex.

4.2. Data Sourcing and Inclusion Criteria
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Data sourcing.

This review compiled empirical studies of residential energy-conservation interventions
from peer-reviewed journal databases (ScienceDirect, MDPI, J-STAGE), economics
working-paper repositories (EconStor/RePEc), and practitioner or project-report
sources relevant to Home Energy Report programs in Japan and Germany (e.g., Jyuri and
BECC Japan). Searches focused specifically on Home Energy Reports (HER),
social-comparison feedback, normative household energy feedback, personalized
electricity-use reports, HEMS-based HER systems, and closely related report or
bill-based feedback interventions in residential settings.

Inclusion criteria.

Studies were included if they: (1) evaluated a Home Energy Report (HER) or closely
related household feedback intervention containing a behavioral comparison
component, such as social-comparison, neighborhood-comparison,
historical-comparison, or personalized normative feedback; (2) targeted residential
households and reported household electricity or household energy conservation
outcomes; (3) used a field-experimental, randomized, quasi-experimental, or
program-evaluation design with a measurable treatment effect; (4) were conducted
primarily in Japan or Germany; and (5) reported sufficient information on sample,
intervention structure, duration, and energy-related outcomes to support structured
extraction of ATE and, where possible, CER.

Exclusion criteria.

Studies were excluded if they: (1) focused on non-residential settings or non-household
units of analysis; (2) examined purely technical, engineering, or price-based
interventions without a report-based behavioral feedback component; (3) were
conceptual, simulation-only, or lacked measurable energy-conservation outcomes; (4)
did not provide sufficient information to extract intervention and outcome details; or (5)
represented duplicate reporting of the same underlying HER trial, in which case the
most complete article or report was retained as the primary source and related versions
were used only for supplementary detail.

Study identification was conducted through keyword searches combining terms such as
home energy report, social norm feedback, electricity conservation, household energy
feedback, Japan, and Germany across the databases listed above, followed by manual
screening of abstracts and full texts for relevance.

Where multiple outputs appeared to refer to the same underlying intervention, the most
complete journal article or report was treated as the primary source, and related reports
were used only to supplement missing intervention or cost details.
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For each eligible study, the following were extracted where available: title, author/year,
country, sample size, intervention structure, duration, reported average treatment effect

(ATE), uncertainty/statistical information, and estimated total cost assumptions.

. . Uncertainty / Total Cost
Author Cou Sample Intervention Durati Reported . y .
. Statistical Assumptio
(Year) ntry Size Structure on ATE .
Information n
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. . with
Field experiment of N=1,699 personalized -1.3% -
smartphone-based . . il Statistically
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energy efficiency Kim et . electric ' significant; exact SE,
. Japa | (Treatment = energy-saving 5 . US$4,772
services for al. . Lty Cl, and p-value not .
n =845; advice based on | months ) . (estimated)
households: Impact = (2020) - consumpt | reported in accessible
. Control=85 | electricity-use
of advice through . source
ush notifications 4) data and von
P household
characteristics
-1.4%
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e !
Ty historical-use A= Social comparison:
erage - 5
conservation? Mukai feec.jback Versus S.E 0'.002' p<0.00.1, USS$113,000
. . Japa | N=62,400 social-comparis = 12 users; historical comparison:
Comparing previous | etal. . -189,000
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neighbourhood injunctive norm <0.001
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. . 12 0% . . uss$o
. Hirayam (80,000 evaluation of savings retained .
HER Persistence Japa . . months = annual incremental
stud aet N prior HER persistence ostre 87-109% of Year-2 intervention
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control) ton
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Japan

N=180,000
households (80,000
prior HER recipients;
100,000 control)

Follow-up evaluation
of persistence after
HER program ended

12 months
post-treatment

-1.7% to -2.0%
annual energy
consumption

USSO0 incremental
intervention cost

(2021)

lwafune
etal.
(2017)

Ozawa
et al.
(2017)

Matsum
oto &

Osakab
e (2022)

Schleic
h et al.
(2015)

Pelka et
al.
(2024)

Andor
etal.
(2020)

Japa

Japa

Japa

Germ
any

Germ
any

Germ
any

N=1,600
households

N=636
households
analyzed
(Treatment
=68;
Control=56
8)

N=74
households
(Treatment
=36;
Control=38
)

N>2,000
households

N=111
households

N~84,000
household
S

Automated
HEMS-based
HER using
high-frequency
electricity-use
data and
personalized
feedback

Personalized
mailed
electricity report
based on
household
lifestyle and
consumption
patterns

Weekly
group-level
electricity-use
feedback in
public housing

Smart-meter
feedback
combined with
electricity-saving
information and
advice

Sequential
feedback,
benchmark, and
smart-charging-
default
interventions
delivered
through app and
web portal

Utility-delivered
social-norm
feedback
comparing
household
consumption
with neighbors

Approxi
mately
2 years

Approxi
mately
5
months

weeks

12
months

18
months

6-12
months

-3.4%
average
winter
electric
Lty use;
-5.4%
among
high
users

-7.5%
electricity
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-1.59%
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Lty
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-3.7%
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(feedback
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rk);
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users

-1.4% to
-2.7%
electric
Lty
consumpt
Lon

Random-effects panel
regression; winter
effect significant; no
SE or Cl reported

Panel regression with
cluster-robust
standard errors;
treatment coefficients
tested for significance

Statistical significance
not reported in
accessible source

Econometric field-trial
estimate; detailed SE
and Cl not reported in
accessible summary

TWFE
Difference-in-Differenc
es; significance levels
p<0.10 to p<0.07;
strongest effect based
on n=9 active users

Large-scale field
experiment;
fixed-effects and
Difference-in-Differenc
es models; p<0.01

US$12,000-
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(estimated)

UsS$360
(estimated)

USS$530
(estimated)

US$162,000
—243,000
(estimated)

US$13,000-
30,000
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US$90,000-
270,000
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4.3. Data Synthesis and Analytical Strategy

Outcome Variable

The primary outcome variable is the reported Average Treatment Effect (ATE), defined
as the reported percentage change in household electricity consumption associated
with the intervention relative to a comparison group or baseline as presented in each
underlying study.

Effect Size Handling

Reported ATEs were extracted directly from each study. Because the included studies
differ substantially in intervention design, duration, sample composition, outcome
definition, and statistical reporting, the extracted effects were not pooled using formal
meta-analytic techniques. No inverse-variance weighting or pooled effect-size
estimation was conducted. Instead, country-level averages are presented as descriptive
summaries of the reviewed evidence.

Given the small number of trials and heterogeneity in intervention structure, duration,
delivery frequency, sample composition, and statistical reporting, country-level averages
were calculated using simple unweighted means of the study-level ATEs. This approach
is used for descriptive summarization only and should not be interpreted as a formal
pooled estimate of national treatment effects.

A weighted meta-analytic approach was not adopted for three reasons. First, several
studies do not report fully comparable variance estimates or confidence intervals,
making inverse-variance weighting on a consistent basis infeasible. Second, the studies
vary materially in design and in what their reported ATE represents (e.g., average
treatment effect across all households, subgroup-specific effects, or persistence-year
effects), limiting the interpretability of a pooled weighted coefficient. Third, the purpose
of the paper is comparative interpretation rather than formal pooled inference.
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Accordingly, unweighted means are presented as transparent descriptive summaries,
while the range of reported effects is shown alongside them to preserve the underlying
heterogeneity.

Cross-Country Comparison

Differences between Japan and Germany are therefore reported descriptively, using
country-level means and ranges. No formal statistical test of the Japan-Germany
differences was conducted in this paper. References in the Results section to an effect
being “statistically significant” refer only to significance as reported within the original
underlying studies, not to a new significance test of the cross-country difference
performed in this paper. This distinction is important because the present review does
not conduct a formal meta-regression, pooled hypothesis test, or between-country
inferential test.

Cost-Effectiveness Analysis

To complement the descriptive comparison of ATEs, this paper also reports illustrative
cross-country cost-effectiveness benchmarks for HER interventions. Rather than
constructing a new pooled CER from the heterogeneous studies included in this review,
the CER comparison is drawn from Andor et al. (2018), Table 3, which summarizes
international HER cost-effectiveness estimates in cost per kWh saved. For interpretive
clarity, those values are converted into kWh saved per USS1 spent by taking the inverse
of the reported cost-per-kWh figures. These CER values are therefore presented as a
secondary comparative benchmark from the published literature, rather than as a
pooled cost-effectiveness estimate derived from the full study sample in this review.

For trials reporting cost data, a Cost-Effectiveness Ratio (CER) was calculated as:

1 USD
cost per kWh in USD

kWh saved per $1 spent =

When costs were reported as cost per kWh saved, values were inverted to obtain kWh
saved per dollar. Country-level CERs are presented as ranges rather than pooled means,
reflecting variation across trials rather than a pooled estimate.

5. Results

5.1. Trial Summary and Baseline Effects

A total of 11 HER studies met the inclusion criteria: 7 conducted in Japan and 4
conducted in Germany. Across both countries, Social Norm Feedback interventions were
consistently associated with reductions in residential electricity consumption,
consistent with the baseline analytical expectation that HER interventions reduce
energy use on average.
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Japan (n=7):
Mean ATE = 2.95% reduction
Range = 1.0% to 7.5%

Germany (n = 4):
Mean ATE =2.31 % reduction
Range = 0% to 3.7%

These results indicate that feedback-based residential energy interventions produced
energy savings in both cultural contexts, though with substantial variation across
individual trials. Importantly, these country-level means are descriptive summaries only.
They should not be interpreted as pooled causal estimates, because the included studies
differ in intervention design, duration, sample composition, delivery mechanism, and
reported outcome measures.

Tables 1 and 2 report the study-level ATE values used in the descriptive comparison for
Japan and Germany, respectively. They show that all Japanese studies included in the
review reported negative treatment effects, although the magnitude varied substantially
across trials, while the German sample included both moderate reductions and one
null-effect study. The country means reported here are simple unweighted descriptive
summaries of the reviewed studies rather than pooled meta-analytic effect sizes.

Table 1. Japan Mean ATE (%) Results
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Table 2. German Mean ATE (%) Results

5.2. Cultural Magnitude Comparison

Japanese trials exhibited larger average reductions in electricity consumption than
German trials (difference in means: 1.38 percentage points). However, the overlap in
ranges and the small number of trials prevent strong statistical inference.

Rather than interpreting this difference as definitive evidence of a cultural effect, the
results suggest a directional pattern consistent with cultural theory: social norm
feedback appears to generate larger behavioral responses in a collectivist, high-context
setting than in an individualist, low-context setting. This pattern should be interpreted
as suggestive rather than conclusive.

5.3. Policy Efficacy

Cost-effectiveness comparisons were derived from the international cost-comparison
table reported by Andor et al. (2018). Reported cost-per-kWh values were converted into
kWh saved per US dollar to facilitate comparison between Japan and Germany.

Japan: 0.022-0.054 USD/kWh = approximately 18-45 kWh saved per $1 spent
Germany: 0.037-0.088 USD/kWh = approximately 11-27 kWh saved per S1 spent

Table 3. International Cost-Effectiveness Comparison of HER Interventions
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(Andor, Gerster, Ankel-Peters, & Schmidt, 2018)

Table 3 provides the cost-effectiveness comparison used to contextualize the
policy-efficiency analysis. Rather than estimating a new pooled CER from the reviewed
studies, this paper draws on published cost-per-kWh-saved figures reported by Andor
et al. (2018) and converts them into kWh saved per USS1 spent for interpretive clarity.
The table is therefore used as a comparative benchmark for discussing whether HER
interventions appear more cost-effective in one context than another, not as a
standalone causal estimate derived from the present review sample.

The published comparative CER benchmarks reported by Andor et al. (2018) suggest that
HER interventions may achieve higher electricity savings per dollar spent in Japan than
in Germany.

5.4. Interpretation of Statistical Significance

The reviewed studies differ considerably in how they report statistical uncertainty. Some
provide standard errors, p-values, or confidence intervals, while others report only point
estimates or descriptive program outcomes. Because of this inconsistency, and because
the present study does not conduct a formal pooled meta-analysis or weighted
cross-study significance test, the manuscript does not interpret the country-level
Japan-Germany comparison as statistically significant or insignificant in a formal
inferential sense.

Instead, references to “significance” in this paper should be understood in a study-level
descriptive sense: where the original authors reported that an intervention effect was
statistically significant within their own design, that information is noted in the trial
summary. By contrast, the cross-country comparison presented in this paper relies on
descriptive aggregation of reported ATEs and CERs, not on formal hypothesis testing
across studies.

For this reason, the results are most appropriately interpreted as showing a directional
pattern in the reviewed literature rather than a statistically established national
difference. The descriptive evidence is broadly consistent with the possibility that
HER-style interventions may perform somewhat better, on average, in Japan than in
Germany, but the current evidence base is too heterogeneous and limited to support a
strong inferential claim.

6. Discussion

6.1. Interpretation of Findings
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The results of the second analysis are consistent with the central argument that cultural
context may function as an important mediator of behavioral intervention efficacy.
Across the reviewed studies, Japanese trials showed a somewhat higher mean reported
treatment effect than German trials (2.66% vs. 2.31%), although the difference is modest
and should be interpreted cautiously.

One possible interpretation is that HER-style interventions may resonate somewhat
more strongly in contexts where social comparison, indirect normative cues, and
conformity to collective expectations are especially salient. In this respect, Japan’s
collectivist and relatively high-context communication environment may make
households more receptive to peer comparison and socially framed conservation
messages. By contrast, Germany’s more individualistic and lower-context setting may
reduce the relative salience of indirect normative pressure alone, making behavioral
responses more contingent on explicit information, strong personalization, or
complementary financial and regulatory incentives.

At the same time, the evidence does not justify attributing the observed difference to
culture alone. The included studies vary in many other ways that may influence
treatment effects, including intervention frequency, report design, baseline energy use,
digital versus paper delivery, housing stock, electricity prices, and program scale. In
addition, the German sample includes both null-effect and relatively high-effect
interventions, suggesting that program design matters substantially within countries as
well as across them. For this reason, the findings are best interpreted as broadly
consistent with cultural theory rather than as proof of a purely cultural mechanism.

6.2. The Culture-Contingent Environmental Incentive Design

Based on the cost-effectiveness analysis, the higher CER observed in Japan indicates
that informal social incentives may represent a relatively low-cost policy lever for
achieving conservation gains. Conversely, the lower CER in Germany suggests that
complementary rational incentives may warrant greater emphasis alongside social
feedback mechanisms (e.g., subsidies, financial rebates, or strict regulatory penalties).

Policymakers should shift their focus away from uniformly applying one-size-fits-all
nudges. Instead, efforts should be directed toward developing strategies that ensure
individuals receive personalized nudges that suit them best (Peer et al, 2020). Within this
framework, policymakers would aim to adopt a systematic approach to policymaking,
informed by cultural background, to understand how to address the energy
conservation challenge while considering stakeholder input and support to shape policy
priorities.

6.3. Limitations and Future Research
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This study contains several limitations. First, while we aimed for a structured literature
synthesis, the included studies remain highly heterogeneous in design, duration, target
population, outcome measure, and statistical reporting. As a result, the country-level
means reported here should be interpreted as descriptive summaries of the reviewed
evidence, not as formal pooled effect sizes. In addition to cultural differences,
alternative structural explanations may also contribute to cross-country variation,
including differences in regulatory intensity, baseline energy prices, building efficiency
standards, smart meter penetration, and pre-existing environmental awareness. For
example, Germany’s stringent building codes and strong regulatory framework may
reduce the marginal impact of behavioral nudges, while infrastructural differences in
housing stock or billing frequency may shape responsiveness to feedback independently
of cultural orientation.

However, culture remains analytically central to this study because Social Norm
Feedback operates primarily through psychological mechanisms rather than material
incentives. Structural factors shape the external conditions under which households
consume energy, but norm-based interventions depend on how individuals interpret
social comparison, internalize group expectations, and respond to perceived conformity
pressures. These processes are deeply embedded in cultural orientations such as
collectivism, communication context, and uncertainty avoidance. Thus, while regulatory
and infrastructural variables may moderate overall outcomes, cultural context directly
influences the mechanism through which the intervention exerts its effect.

Second, the review relies on simple descriptive comparison rather than formal pooled
statistical inference. Because the number of studies is small and many do not report
comparable variance measures, this paper does not test whether the observed
difference between Japan and Germany is statistically significant at the cross-country
level. Instead, statistical significance is referenced only at the level of the original
individual studies where such information was reported. The country means and ranges
are therefore intended to show broad patterns in the literature, not to establish a
formally significant national difference.

Third, while we focused on field studies that reported measurable intervention
outcomes, this may still introduce publication bias, as unsuccessful or null interventions
are less likely to be published or reported in detail. In addition, the limited number of
studies creates uncertainty in the relationship between cultural context and behavioral
energy policy outcomes. While the observed patterns are broadly consistent with
cultural theory, the present review cannot definitively isolate culture from regulatory,
infrastructural, or economic confounders.

A further limitation is that the CER comparison is not derived from a pooled costing
exercise across all studies included in the present review. Instead, it relies on published
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international cost-effectiveness benchmarks reported by Andor et al. (2018). While this
provides a useful comparative reference point, it should not be interpreted as a fully
harmonized economic evaluation of the complete Japan-Germany study sample
reviewed in this paper.

Importantly, Germany’s comparatively lower average HER effects in this review should
not be interpreted as evidence of weak social norms. Prior research suggests German
households to also exhibit strong rule adherence and environmental concern. The
difference may lie in the type of normative influence that is most salient. While Japanese
contexts may respond more favorably to indirect social comparison, German households
may place greater weight on exhibiting institutional signals, financial incentives, or
formal regulations.

Future research should therefore aim to implement identical or closely harmonized
cross-national field experiments across both countries in order to control more
effectively for intervention design, delivery frequency, baseline consumption, and
external policy conditions. Such work would help distinguish cultural effects from
structural policy differences more clearly. In addition, future studies should report
intervention costs and statistical uncertainty more consistently so that more rigorous
weighted meta-analysis can be conducted.

7. Conclusion

The findings are broadly consistent with the possibility that cultural context
influences the effectiveness of behavioral energy interventions, although the evidence
should be interpreted cautiously. By reviewing 11 residential feedback trails, 7 from Japan
and 4 from Germany, this study finds patterns that are broadly consistent with existing
literature, suggesting that collectivist, high-context societies such as Japan may respond
somewhat more strongly to social norm-based interventions than individualistic,
low-context societies such as Germany. Across the reviewed studies, Japanese trials
reported a mean ATE of 2.66%, compared with 2.31% in Germany. Although this
difference is modest and not presented here as a formally tested cross-country effect, it
remains directionally consistent with the paper’s theoretical expectation that social
comparison feedback may resonate differently across cultural contexts.

At the same time, the findings do not suggest that culture alone determines
policy success. Rather, they indicate that the effectiveness of HER-style interventions is
likely shaped by an interaction between culture, policy design, and institutional context.
The German evidence, for example, includes both null and moderately strong effects,
implying that program structure, delivery channel, and surrounding policy environment
matter alongside cultural orientation. Likewise, Japanese trials appear to benefit not
only from social norm sensitivity but also from repeated implementation, large-scale
rollout, and alignment with broader public conservation norms.
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The implications for policymakers therefore suggest that energy conservation
strategies should be cautious about relying on a one-size-fits-all approach. In
collectivist or socially cohesive contexts, low-cost, socially framed incentives may be
more effective at encouraging conservation behavior. While in individualist settings,
however, behavioral feedback may be more effective when paired with clearer
information, financial incentives, technological support, or institutional signals. This
culture-contingent approach offers a pathway to more efficient, context-sensitive
energy policy design, enhancing both environmental and economic outcomes.

Because cost estimates varied substantially across the reviewed studies and
relied on different costing assumptions, the present review treats cost-effectiveness
evidence more cautiously than treatment-effect evidence. The CER findings suggest that
HER-style interventions can be economically attractive in both countries, but they do
not support a simple conclusion that one country uniformly outperforms the other on
cost-efficiency under all implementation conditions.

Ultimately, this study supports the broader argument that behavioral energy
policy should be designed with greater attention to social and cultural context. Future
research should build on this by implementing simultaneous, harmonized cross-national
field experiments and by exploring hybrid interventions that combine social, financial,
and technological components. By aligning behavioral strategies with the social
environments in which households interpret them, policymakers may be better able to
increase the effectiveness, legitimacy, and cost-efficiency of household energy
conservation policy.

8. Appendix

Appendix A: Recent work related to energy conservation and social nudges

Country Study Focus Main Finding Reason Excluded
California Weekly electricity emails ~6% reduction Not Japan/Germany
China Social norms in dormitories | 11% reduction University population
Finland Monthly email feedback 10% reduction Outside comparison countries
Italy Environmental awareness 0.9% reduction Different intervention
Lithuania Smart-meter portal 8.6% reduction No HER
Sweden Social comparison 6.7% reduction Outside scope
Switzerland Abstract vs concrete 12-15% reduction Different intervention

messages

Middle East Water + electricity feedback = 1.2% reduction Different policy context
Monaco Social awareness 7-31% difference Small pilot
Portugal Simulation 3-5% saving Simulation only
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Poland
Ghana
Kuwait
China (pricing)
California (low

income)

Europe workplaces

DSM survey

Energy literacy
COVID energy literacy
DSM pricing

Housing survey

loT gamification

85% willingness
Positive relationship
Behaviour change

Preferences only

Lower bills

13% reduction

Survey only
Survey only
Survey only

No intervention

Survey only

Workplace rather than residential
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Impact of Cultural Context on Behavioral Energy Conservation Policy
Abstract

Energy efficiency policy programs are among the most widely adopted policy
instruments for reducing household energy consumption, valued by governments for
their cost-effectiveness. However, policy uptake remains underused in cases where
households perceive the costs of engagement to outweigh the expected benefits. This
study examines whether cultural context may help explain variation in the effectiveness
of Home Energy Report (HER) interventions across countries. Using an exploratory
comparative review of published HER field trials in Japan and Germany, the paper
compares reported Average Treatment Effects (ATEs) and Cost-Effectiveness Ratios
(CERSs) across studies. The comparison is intentionally descriptive rather than
meta-analytic in a formal statistical sense, as the included trials differ in intervention
design, sample composition, duration, and reporting conventions. Across the reviewed
HER studies, mean reported ATEs differ by 0.64 percentage points between Japan
(2.95%) and Germany (2.31%). Estimated cost-effectiveness ranges from approximately
18-45 kWh saved per dollar spent in Japan and 11-27 kWh saved per dollar in Germany.
While these differences should not be interpreted as statistically conclusive, they are
broadly consistent with the possibility that social-comparison feedback may generate
stronger average behavioral responses in Japan than in Germany. The findings suggest
that aligning energy-conservation policies with local social norms and behavioral
contexts may improve the effectiveness and cost-efficiency of HER-style
interventions. We hypothesize that cultural context mediates the effectiveness and

1. Introduction

This paper examines whether cultural context may help explain variation in the
effectiveness of Home Energy Report (HER) initiatives through an exploratory
comparative review of HER trials conducted in Japan and Germany.+his-paper-examines-




Global energy consumption, primarily electricity and heat production, is the largest
single source of greenhouse gas (GHG) emissions, accounting for 34% of 2019 global
GHG emissions (United States Environmental Protection Agency, 2025). Many look to
renewable energy sources as the solution, but energy efficiency is consistently
recognized by organizations like the International Energy Agency (IEA) as the "first fuel’,
the single largest contributor to emissions reduction due to it being the “quickest and
cost-effective CO2 mitigation options” (IEA, 2024). Despite substantial global investment,
global tracking indicates that $800 billion USD is currently being invested annually in
technologies and programs to increase energy efficiency, yet it remains well below the
4% annual improvement target agreed upon at COP28 for 2030 at 1.3%, highlighting
persistent policy gaps. This gap could be substantially reduced by “raising the ambition
of existing policies” (IEA, 2025) through behavioral load shifting.

Behavioral interventions such as Home Energy Report (HER) have emerged as a
promising tool to address these gaps. By leveraging social norms and comparison, HER
trials (ex. Figure 1 and Figure 2); demonstrated an average of 2-3% of energy
preservation. Given this potential, individual efforts can reduce consumption. However,
the effectiveness of behavioral energy consumption intervention policies greatly differs
depending on the region, raising questions about the conditions under which such
policies succeed.

Figure 1 and Figure 2 provide illustrative examples of the Home Energy Report materials
used in Japanese and German trials. They are included to show the type of
household-facing feedback intervention examined in this paper, including comparative
energy-use information and conservation guidance. Although the figures are not
themselves evidence of treatment effects, they help clarify the intervention format and
provide visual context for the cross-country comparison that follows.



Figure 1. An example of the layout of the home energy reports used in Japanese Energy
Trials.
(Automotive Media Response, 2018)

Figure 2. An example of the layout of the home energy reports used in German Energy
Trials.
(Autarc, 2025)



The application of social nudges, a behavioral, economic, and psychological insight to
influence individual decision-making, has become widely adopted as a cost-effective
policy tool (Thaler & Senstein, 2008). However, the efficiency of these tools exhibits
certain variabilities depending on the region due to the challenges social nudges pose.
Evidence by Khosrowpour et al. (2016) suggests the need for tailored interventions for
households with different energy consumption patterns, highlighting the fact that
different populations may react in different ways to the distribution of social
information. This variability is further supported by Grgnhgj, A., & Thggersen, J. (2011),
who found that feedback mechanisms influence energy consumption not only through
information provision but also through social learning and normative influence, with
effectiveness differing across household contexts. Similarly, Gans, W., Alberini, A., &
Longo, A. (2013) provide evidence from a natural experiment in Northern Ireland
showing that the impact of feedback technologies such as smart meters varies
signifieantly-depending on user engagement and contextual factors. The global diffusion
of identical policies without sufficient consideration of cultural differences risks
diminished marginal returns and inefficient resource allocation (Sunstein, 2019). Cultural
values can interfere with how people objectively interpret and react to public policy
information; however, this effect can be reduced through effective debiasing strategies.
By presenting evidence in ways that align with, rather than challenge, people’s existing
cultural values, individuals from different backgrounds are more likely to accept the
information (Kahan & Braman, 2006). This analysis of literature suggests that the
effectiveness of feedback-based interventions is not solely based on information but is
socially mediated, reinforcing the importance of cultural context in shaping behavioral
responses.

This study argues that cultural context is a key factor shaping this variation. Differences
in social norms, communication styles, and collective behavior may influence how
individuals respond to normative feedback, leading to divergent policy outcomes across
countries. To investigate this, the paper focuses on Japan and Germany, two highly
industrialized, energy-dependent economies with similar constraints but contrasting
cultural profiles. Empirical evidence suggests that Japanese population behaves more
uniformly across social groups than the German population; respondents in the
Japanese sample in a recent paper by Schmidt-Petri et al. (2022) reported greater
cooperation with vaccinations during the COVID-19 pandemic, regardless of gender,
level of education, etc, whereas Germany shows greater individual variations. We can
assume through Japan’s uniformity, Japan exhibits more uniform behavioral responses
across social groups, whereas Germany shows greater individual variation, indicating
differing sensitivities to social norms.

To examine this relationship, this paper employs an exploratorya-esptoratory
Comparatlve eeﬁi-pﬁ-l‘&@ﬁ‘& me%a—rewewa-n-a-lys-rs of pubhshed HER trials in Japan and
Germany-exts i

respectively, sys-@ema-aea-l-lfyhcomparmg reportedehe Average Treatment Effect (ATE) and
Cost-Effectiveness Ratio (CER) across studies-ef-HER-interventions-in-both-eountries.




Rather than attempting to establish causal proof, the paper uses cultural theory as an
interpretive framework for assessing whether observed differences in HER outcomes are
broadly consistent with cross-cultural differences in social norms and behavioral
responses. Because the reviewed trials differ in intervention structure, sample
composition, duration, and reporting practices, the resulting cross-country comparison
is descriptive and should not be interpreted as a formal pooled estimate or as a strictly
controlled test of cultural causation.By-integrating-eultural-theory-with-empirieat

2. Background on Culture and Energy Policy

2.1. The Effectiveness and Variability of Social Norm Nudges

Social Norm Feedback (HER) has emerged as a widely used behavioral policy tool to
promote energy conservation. Operating on the principle of descriptive and injunctive
norms, HER interventions provide households with information about their energy use
compared to others, encouraging reductions through social comparison. On average,
such interventions yield annual energy savings of about 2% of total primary energy
consumption across the 144 countries (Jain, M. 2025).

However, this comprehensive figure masks signifieant-heterogeneity. Trials conducted in
different nations, and even different regions within the same nation, have demonstrated
savings ranging from reductions of 0.7% to 16%. Refer to Appendix A for a full list of each
of the 23 papers, with information on the country where the field experiment or survey
was conducted, and a short presentation of the work, results, and type of nudging. This
inconsistency suggests that the psychological mechanism of perceived cost of
non-conformity is not universally activated.

This inconsistency raises a critical question: what factors determine when and where
HER interventions are most effective? One possible explanation could ean-be attributed
to cross-cultural differences, which may shape how individuals perceive and respond to
social norms.

2.2. Cultural Theory: Collectivism and Communication Context



To explain this variability, we rely on established cultural theories, particularly
Hofstede's dimension of Individualism vs. Collectivism (IDV) dimension-and Hall's theory
of communication context, while also recognizing the limitations of treating national
cultures as fixed and internally uniform categories.

Collectivist Societies (Low IDV), such as Japan, emphasize group loyalty and cohesion,
social harmony, and conformity to in-group norms (e.g., Hong Kong, Japan). In contrast,
individualist Societies (High IDV) prioritize personal achievements and individual
autonomy (e.g., the US, Germany). These differences may shape thee-an extent to which =
infleenee-how-strengly-individuals respond to social comparison and normative
pressure. However, Hofstede style models have been widely criticized for essentializing
national cultures, overlooking within-country diversity, and underestimating the
influence of institutional, generational, and situational factors. As such, these
frameworks should not be read as deterministic explanations of behavior, but rather as
heuristic tools for identifying broad tendencies that may help contextualize
cross-national differences in responses to feedback interventions.

Furthermore, Edward T. Hall's distinction between High-Context (Japan) and
Low-Context (Germany) communication provides a second lens to interpreting is-
another-impeortantfaetor-in-Japan and Germany's varying response to the Social Norm
Feedback (HER). High-context cultures, common in many Asian and African societies,
communicate intentions largely through shared understanding, nonverbal cues, and the
surrounding social context, placing strong emphasis on social cohesion. In contrast,
low-context cultures, including the United States and much of Europe, favor individual
accomplishment rather than collective relationships, and social interactions are often
more transactional or purpose-driven. At the same time, Hall's framework has also been
criticized for simplifying complex communicative practices and for mapping broad
communication tendencies too neatly onto national categories. Communication styles
vary not only across countries, but also across regions, generations, organizations, and
specific interactional settings. Although no culture exists entirely at either extreme, the
distinction illustrates how communication styles and social organization vary according
to underlying cultural norms. (Sheposh, 2025).

Together, these frameworks suggest one possible interpretation of why HER may be
more effective in some contexts than others, particularly where social comparison and

implicit normative cues carry greater social salience. Fogether-these-frarmeworks-
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high-context societies than in individualist, low-context ones. However, our

interpretation remains cautious: the observed differences between Japan and Germany
should not be attributed to culture alone, nor should either country be treated as
culturally homogeneous. Rather, Hofstede’s and Hall’s theories are used here as
interpretive frameworks that help illuminate possible cultural mechanisms behind



differential responses to HER, alongside other structural, institutional, and contextual
factors.

2.3  Energy Trials and Policy in Japan and Germany

These theoretical expectations are suggested refleeted-in the contrasting energy policy
landscapes of Japan and Germany.

The comparison between Japan and Germany illustrates how cultural frameworks can be
used to interpret variation in HER outcomes, but it also highlights the importance of
considering alternative structural explanations. §

In Japan, energy policy is deeply intertwined with national security and collective
responsibility, particularly following the 2011 disasters. The government has strategically
used top-down appeals and social norms (e.g., the Setsuden and "Cool /Warm Biz"
campaigns) that leverage the strong collectivist ethic. Initial HER trials in Japan
demonstrated statistically significant and sustained savings, often exceeding the global
average.

In contrast, Germany’s energy policy is primarily driven by rational incentives (e.g., the
feed-in tariff and KfW development bank subsidies) and rigorous regulation (e.g., strict
building energy codes like EnEV/GEG). While HER trials have been implemented, their
effectiveness appears dependent on cultural context, in which certain demographics are
less responsive to anonymous social comparisons. These differences are broadly
consistent with the possibility that social norm nudges may resonate more strongly in
settings where collective expectations and socially embedded communication styles are
more salient.

However, the contrast between Japan and Germany should not be interpreted as
evidence that cultural mechanisms alone explain differences in HER effectiveness.
Several structural variables may also shape these outcomes, including energy pricing,
housing stock, environmental regulation, policy design, and baseline conservation
behavior. For example, households in different countries face different energy costs, live
in different types of buildings, and operate within different regulatory and
infrastructural systems, all of which may influence both energy use and responsiveness
to behavioral interventions. These factors may interact with culture, but they may also
independently account for part of the observed variation.

For this reason, the findings of this study are best understood as broadly consistent with
cultural theories of collectivism, individualism, and communication context, rather than
as definitive evidence of cultural causation. Cultural theory provides a useful lens for
interpreting why HER may be more effective in some settings than in others, but it
should be situated alongside institutional, economic, and policy-based explanations.



Presenting culture as one explanatory framework among several offers a more cautious
and analytically balanced interpretation of the differences observed between Japan and
Germany.

3. Conceptual Framework and Analytical Expectations
3.1. Framework

This study uses cultural and behavioral frameworks as interpretive lenses to understand
observed cross-national variation in HER outcomes. Rather than functioning as a formal
meta-analysis, however, the study is better understood as an exploratory comparative
review of published HER studies in Japan and Germany. Although HER programs have
been widely adopted as cost-effective tools for reducing household energy
consumption, prior research consistently shows that their effectiveness varies
substantially across countries, communities, and household types. Existing studies have
largely focused on household-level variables such as baseline energy use, feedback
frequency, and user engagement. However, a key gap in the literature is the limited
attention given to how broader cultural contexts shape the mechanisms through which
behavioral interventions operate.

This gap is important signifieant-because HER interventions rely not only on information
provision but also on social and psychological processes that may function differently
across societies. As Austin et al. (2022) argue, interventions that align with local cultural
values tend to be more effective because they resonate more closely with existing norms
and behavioral expectations. Similarly, Davidson (2017) demonstrates that energy-related
behavior is deeply embedded in everyday cultural practices, meanings, and routines,
rather than being driven solely by rational cost-benefit calculations. These insights
suggestsugeests that the effectiveness of HER interventions depends not only on the
information they provide but also on how that information is socially interpreted.

HER interventions operate primarily through behavioral mechanisms such as social
comparison, norm salience, reputational concern, and thehew desire to avoid perceived
deviance. By informing households how their energy use compares with that of their
peers, HERs seek to activate informal pressures that encourage behavioral adjustment.
However, the strength of these mechanisms may depend on cultural norms, surrounding
conformity, social responsibility, and communication style.

To interpret these differences, this study draws on theories of collectivism-individualism
and communication context. Research in cross-cultural consumer behavior shows that
collectivist societies placeplaees greater emphasis on relational interdependence,
whereas individualist societies prioritize self directed decision-making (De Mooji &
Hofstede, 2011). Accordingly, in the context of HER interventions, comparative feedback
may-isikely-te be more effective in collectivist settings, where social information carries
greater behavioral influence.



This perspective is further supported by recent work on culturally adaptive
interventions. Talhelm (2025) argues that intervention effectiveness improves when
policy tools are matched to culturally salient motivational structures. In some contexts,
social norm appeals may outperform financial incentives because individuals are more
responsive to social expectations and reputational considerations. In other contexts,
more directed economic incentives may be more effective. Applied to this study, this
suggests that HER interventions may generate stronger behavioral responses in Japan,
where collectivist and high-context norms may increase sensitivity to indirect feedback,
than in Germany, where households may place relatively greater weight on explicit
information, financial incentives, or regulatory signals.

At the same time, cultural influences should not be understood as fixed national traits or
as sufficient explanations on their own. Tverskoi et al. (2022) emphasize that behavioral
and technological change emerges through the interaction of psychology, culture,
institutions, and policy design. Likewise, Davidson (2017) notes that infrastructural and
material conditions shape how households are able to respond to conservation
interventions. Factors such as housing systems, energy prices, billing frequency,
regulatory frameworks, and pre-existing environmental awareness may affect HER
outcomes independently of culture.

Because the studies included in this paper were not originally designed as components
of a single unified dataset, they should not be treated as directly equivalent
observations. The reviewed studies differ in intervention design, sample composition,
implementation context, duration, outcome measurement, statistical reporting, and cost
assumptions. Accordingly, this study does not attempt to produce pooled weighted
effect sizes or a formal meta-analytic estimate of HER effectiveness. Instead, it uses
descriptive comparison and comparative synthesis to assess whether reported
differences in HER outcomes between Japan and Germany are broadly consistent with
prior research on cultural moderation in behavioral policy interventions. In this sense,
the framework does not aim to establish a deterministic causal relationship between
national culture and HER effectiveness, but rather to provide a theoretically grounded
lens for interpreting whether observed differences in intervention outcomes are
consistent with established theories of social norms, collective behavior, and
communication context.§
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3.2. Analytical Expectations

Based on the synthesis of cultural and behavioral theory, this study develops the
following analytical expectations to guide interpretation of the comparative evidence.
These expectations are intended to structure the descriptive comparison of the
reviewed studies rather than to serve as formal statistical hypotheses in a meta-analytic
sense.

Baseline expectation: The implementation of Social Norm Feedback (HER) trials is are-
expected to reduce household energy consumption in both Japan and Germany,
although the magnitude and persistence of these effects may vary across studies.

Comparative expectation: The mean percentage reduction in energy consumption
associated with aehieved-by-the Social Norm Feedback (HER) intervention may show
signifieantly-stronger average reported behavioral responses in Japan than in Germany.
However, any such difference should be interpreted cautiously, as the underlying studies
differ in intervention structure, sample selection, duration, and implementation context.

Policy expectation: If social norm sensitivity differs systematically across contexts, the
ratio of energy savings achieved per dollar spent on the HER intervention
(Cost-Effectiveness Ratio) may appear more favorable eest=effeetive-in Japan. However,
comparisons of cost-effectiveness must also be treated cautiously, as the reviewed
studies may rely on different costing assumptions, reporting conventions, and
intervention designs.

4. Comparative Review -of HER EvidenceMeta~Analysis

4.1. Research Design

This study employs an exploratory -eress—eultural-eomparative comparative review

meta-analytie-synthesis-of previously published randomized controlled trials (RCTs) to
evaluate the effectiveness of Social Norm Feedback interventions (HER) in Japan and

Germany. Rather than conducting a new field experiment, the analysis draws on existing
trials to examine whether observed differences in HER outcomes are broadly consistent
with the possibility that cultural context shapeseuwltural-eontext-rmeoderates the
magnitude and cost-effectiveness of behavioral energy interventions.

A comparative synthesis is appropriate because HER interventions are highly
standardized in structure in that they rely on household feedback and
social-comparison mechanisms, i
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reperts) but are implemented in distinct cultural, regulatory, and infrastructural
contexts. This approach allows for exploratory assessment of cultural moderation while
maintaining external validity. Given the limited number of comparable trials, the analysis
is intentionally descriptive and transparent rather than statistically complex.

4.2. Data Sourcing and Inclusion Criteria

Data sourcing.

This review compiled empirical studies of residential energy-conservation interventions
from peer-reviewed journal databases (ScienceDirect, MDPI, J-STAGE), economics
working-paper repositories (EconStor/RePEc), and practitioner or project-report
sources relevant to Home Energy Report programs in Japan and Germany (e.g., Jyuri and
BECC Japan). Searches focused specifically on Home Energy Reports (HER),
social-comparison feedback, normative household energy feedback, personalized
electricity-use reports, HEMS-based HER systems, and closely related report= or
bill-based feedback interventions in residential settings.

Inclusion criteria.

Studies were included if they: (1) evaluated a Home Energy Report (HER) or closely
related household feedback intervention containing a behavioral comparison
component, such as social-comparison, neighborhood-comparison,
historical-comparison, or personalized normative feedback; (2) targeted residential
households and reported household electricity or household energy conservation
outcomes; (3) used a field-experimental, randomized, quasi-experimental, or
program-evaluation design with a measurable treatment effect; (4) were conducted
primarily in Japan or Germany; and (5) reported sufficient information on sample,
intervention structure, duration, and energy-related outcomes to support structured
extraction of ATE and, where possible, CER.

Exclusion criteria.

Studies were excluded if they: (1) focused on non-residential settings or non-household
units of analysis; (2) examined purely technical, engineering, or price-based
interventions without a report-based behavioral feedback component; (3) were
conceptual, simulation-only, or lacked measurable energy-conservation outcomes; (4)
did not provide sufficient information to extract intervention and outcome details; or (5)
represented duplicate reporting of the same underlying HER trial, in which case the
most complete article or report was retained as the primary source and related versions
were used only for supplementary detail.
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Study identification was conducted through keyword searches combining terms such as
home energy report, social norm feedback, electricity conservation, household energy
feedback, Japan, and Germany across the databases listed above, followed by manual
screening of abstracts and full texts for relevance.

Where multiple outputs appeared to refer to the same underlying intervention, the most
complete journal article or report was treated as the primary source, and related reports
were used only to supplement missing intervention or cost details.

For each eligible study, the following were extracted where available: title, author/year,
country, sample size, intervention structure, duration, reported average treatment effect
(ATE), uncertainty/statistical information, and estimated total cost assumptions.
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4.3. Data Synthesis and Analytical Strategy

Outcome Variable

The primary outcome variable is the reported Average Treatment Effect (ATE), defined
as the reported mean-percentage change in household electricity consumption
associated with the intervention relative to a comparison group or baseline for-treated-
heuseholds-relative-to-eontrol-househeldsras presented in each underlying study.

Effect Size Handling

Reported ATEs were extracted directly from each study. Because the included studies
differ substantially in intervention design, duration, sample composition, outcome
definition, and statistical reporting, the extracted effects were not pooled using formal
meta-analytic techniques. No inverse-variance weighting or pooled effect-size
estimation was conducted. Instead, country-level averages are presented as descriptive

summaries of the reviewed ev1dence Re-peﬁedq@&%%e*t-ﬁﬁeted-émeeébhfﬁeﬁa-eeeh-

Given the small number of trials and heterogeneity in interventionimintervention
structure, duration, delivery frequency, sample composition, and statistical reporting,=
study-design; country-level averages were calculated using simple unweighted means of
the study-level ATEs. This approach is used for descriptive summarization only and
should not be interpreted as a formal pooled estimate of national treatment

effects prioriti 2 i

A weighted meta-analytic approach was not adopted for three reasons. First, several
studies do not report fully comparable variance estimates or confidence intervals,
making inverse-variance weighting on a consistent basis infeasible-on-a-eonsistent-basis.
Second, the studies vary materially in design and in what their reported ATE represents
(e.g., average treatment effect across all households, subgroup-specific effects, or
persistence-year effects), limiting the interpretability of a pooled weighted coefficient.
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Third, the purpose of the paper is comparative interpretation rather than formal pooled
inference. Accordingly, unweighted means are presented as transparent descriptive
summaries, while the range of reported effects is shown alongside them to preserve the
underlying heterogeneity.

Cross-Country Comparison

Differences between Japan and Germany are therefore reported descriptively, using
country-level means and ranges. No formal statistical test of the Japan-Germany
differences was conducted in this paper. References in the Results section to an effect
being “statistically significant” refer only to significance as reported within the original
underlying studies, not to a new significance test of the cross-country difference
performed in this paper. This distinction is important because the present review does
not conduct a formal meta-regression, pooled hypothesis test, or between-country
inferential test. Beeause-the-review-sy iZes a sma 1S

Cost-Effectiveness Analysis

To complement the descriptive comparison of ATEs, this paper also reports illustrative
cross-country cost-effectiveness benchmarks for HER interventions. Rather than
constructing a new pooled CER from the heterogeneous studies included in this review,
the CER comparison is drawn from Andor et al. (2018), Table 3, which summarizes
international HER cost-effectiveness estimates in cost per kWh saved. For interpretive
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clarity, those values are converted into kWh saved per USSI spent by taking the inverse
of the reported cost-per-kWh figures. These CER values are therefore presented as a
secondary comparative benchmark from the published literature, rather than as a
pooled cost-effectiveness estimate derived from the full study sample in this review.

For trials reporting cost data, a Cost-Effectiveness Ratio (CER) was calculated as:
1USD
cost per kWhin USD

kWh saved per $1 spent =

When costs were reported as cost per kWh saved, values were inverted to obtain kWh
saved per dollar. Country-level CERs are presented as ranges rather than pooled means,
reflecting variation across trials rather than a pooled estimate.

5. Results

5.1. Trial Summary and Baseline Effects

A total of 118 HER studiestrials met the inclusion criteria: 76 conducted in Japan and 4
conducted in Germany. Across both countries, Social Norm Feedback interventions were
consistently associated with reductions in residential electricity consumption,
consistent with the baseline analytical expectation that HER interventions reduce
energy use on average.

Japan (n = 76):
Mean ATE = 2.95%2=6649% reduction
Range =1.80% to 7.58%

Germany (n = 4):
Mean ATE =2.31 #28% reduction
Range = 0% to 3.750%

These results indicate that feedback-based residential energyHER interventions
produced energy savings in both cultural contexts, though with substantial variation

across individual trials.Figure-3-ilustrates-the-eross—eultural-meanAFEs-of-eachof-the7
trials-eondueted-iJapan= Importantly, these country-level means are descriptive

summaries only. They should not be interpreted as pooled causal estimates, because the
included studies differ in intervention design, duration, sample composition, delivery
mechanism, and reported outcome measures.

Tables 1 and 2 report the study-level ATE values used in the descriptive comparison for
Japan and Germany, respectively. They show that all Japanese studies included in the
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review reported negative treatment effects, although the magnitude varied substantially
across trials, while the German sample included both moderate reductions and one
null-effect study. The country means reported here are simple unweighted descriptive
summaries of the reviewed studies rather than pooled meta-analytic effect sizes.

Table 1. Japan Mean ATE (%) Results
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Table 2. German Mean ATE (%) Results
Average Treatment Effect (%)
German Mean ATE (%) Japan Mean ATE (%)
0.08
0.06
0.04

0.02

0.00

1 2 3 4 5 6 Average

Trial

5.2. Cultural Magnitude Comparison

Japanese trials exhibited larger average reductions in electricity consumption than
German trials (difference in means: 1.38 percentage points). However, the overlap in
ranges and the small number of trials prevent strong statistical inference.

Rather than interpreting this difference as definitive evidence of a cultural effect, the
results suggest a directional pattern consistent with cultural theory: social norm
feedback appears to generate larger behavioral responses in a collectivist, high-context
setting than in an individualist, low-context setting. This pattern should be interpreted
as suggestive rather than conclusive.

5.3. Policy Efficacy

Cost-effectiveness comparisons were derived from the international cost-comparison
table reported by Andor et al. (2018). Reported cost-per-kWh values were converted into
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Japan: 0.022-0.054 USD/kWh = approximately 18-45 kWh saved per S1 spent
Germany: 0.037-0.088 USD/kWh = approximately 11-27 kWh saved per S1 spent

Table 3. International Cost-Effectiveness Comparison of HER Interventions

(Andor, Gerster, Ankel-Peters, & Schmidt, 2018)

Table 3 provides the cost-effectiveness comparison used to contextualize the
policy-efficiency analysis. Rather than estimating a new pooled CER from the reviewed
studies, this paper draws on published cost-per-kWh-saved figures reported by Andor
et al. (2018) and converts them into kWh saved per USS1 spent for interpretive clarity.
The table is therefore used as a comparative benchmark for discussing whether HER
interventions appear more cost-effective in one context than another, not as a
standalone causal estimate derived from the present review sample.

The published comparative CER benchmarks reported by Andor et al. (2018) suggest that
HER interventions may achieve higher electricity savings per dollar spent in Japan than
in Germany.

5.4. Interpretation of Statistical Significance

The reviewed studies differ considerably in how they report statistical uncertainty. Some
provide standard errors, p-values, or confidence intervals, while others report only
point estimates or descriptive program outcomes. Because of this inconsistency, and
because the present study does not conduct a formal pooled meta-analysis or weighted
cross-study significance test, the manuscript does not interpret the country-level
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Japan-Germany comparison as statistically significant or insignificant in a formal
inferential sense.

Instead, references to “significance” in this paper should be understood in a study-level
descriptive sense: where the original authors reported that an intervention effect was
statistically significant within their own design, that information is noted in the trial
summary. By contrast, the cross-country comparison presented in this paper relies on
descriptive aggregation of reported ATEs and CERs, not on formal hypothesis testing
across studies.

For this reason, the results are most appropriately interpreted as showing a directional
pattern in the reviewed literature rather than a statistically established national
difference. The descriptive evidence is broadly consistent with the possibility that
HER-style interventions may perform somewhat better, on average, in Japan than in
Germany, but the current evidence base is too heterogeneous and limited to support a
strong inferential claim. sures indicate tha ~comparable implementation

6. Discussion

6.1. Interpretation of Findings

The results of the second analysis are consistent with the central argument hypethesis-
that cultural contexte may function as an important mediator of behavioral intervention
efficacy. Across the reviewed studies, Japanese trials showed a somewhat higher mean
reported treatment effect than German trials (2.66% vs. 2.31%), although the difference
is modest and should be interpreted cautiously.

One possible interpretation is that HER-style interventions may resonate somewhat
more strongly in contexts where social comparison, indirect normative cues, and
conformity to collective expectations are especially salient. In this respect, Japan’s
collectivist and relatively high-context communication environment may make
households more receptive to peer comparison and socially framed conservation
messages. By contrast, Germany’s more individualistic and lower-context setting may
reduce the relative salience of indirect normative pressure alone, making behavioral
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responses more contingent on explicit information, strong personalization, or
complementary financial and regulatory incentives.

At the same time, the evidence does not justify attributing the observed difference to
culture alone. The included studies vary in many other ways that may influence
treatment effects, including intervention frequency, report design, baseline energy use,
digital versus paper delivery, housing stock, electricity prices, and program scale. In
addition, the German sample includes both null-effect and relatively high-effect
interventions, suggesting that program design matters substantially within countries as

well as across them. For this reason, the findings are best interpreted as broadly
consistent with cultural theory rather than as proof of a purely cultural mechanism.

6.2. The Culture-Contingent Environmental Incentive Design

Based on the cost-effectiveness analysis, the higher CER observed in Japan indicates
that informal social incentives may represent a relatively low-cost policy lever for
achieving conservation gains. Conversely, the lower CER in Germany suggests that
complementary rational incentives may warrant greater emphasis alongside social
feedback mechanisms (e.g., subsidies, financial rebates, or strict regulatory penalties).

Policymakers should shift their focus away from uniformly applying one-size-fits-all
nudges. Instead, efforts should be directed toward developing strategies that ensure
individuals receive personalized nudges that suit them best (Peer et al, 2020). Within this
framework, policymakers would aim to adopt a systematic approach to policymaking,
informed by cultural background, to understand how to address the energy
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conservation challenge while considering stakeholder input and support to shape policy
priorities.

6.3. Limitations and Future Research

This study contains severaleertain limitations. First, while we aimed for a structured
literature synthesis, the included studies remain highly heterogeneous in design,
duration, target population, outcome measure, and statistical reporting. As a result, the
country-level means reported here should be interpreted as descriptive summaries of

the reviewed evidence, not as formal pooled effect sizes. *ﬁ%ﬁ%ﬂé@bﬁ

eeﬁa-pa-ﬁeeﬁs-d-l-ﬁﬁea-l-b In addltlon to cultural dlfferences alternatlve structural
explanations may also contribute to cross-country variation, including differences in
regulatory intensity, baseline energy prices, building efficiency standards, smart meter
penetration, and pre-existing environmental awareness. For example, Germany’s
stringent building codes and strong regulatory framework may reduce the marginal
impact of behavioral nudges, while infrastructural differences in housing stock or billing
frequency may shape responsiveness to feedback independently of cultural orientation.

However, culture remains analytically central to this study because Social Norm
Feedback operates primarily through psychological mechanisms rather than material
incentives. Structural factors shape the external conditions under which households
consume energy, but norm-based interventions depend on how individuals interpret
social comparison, internalize group expectations, and respond to perceived conformity
pressures. These processes are deeply embedded in cultural orientations such as
collectivism, communication context, and uncertainty avoidance. Thus, while regulatory
and infrastructural variables may moderate overall outcomes, cultural context directly
influences the mechanism through which the intervention exerts its effect.

Second, the review relies on simple descriptive comparison rather than formal pooled
statistical inference. Because the number of studies is small and many do not report
comparable variance measures, this paper does not test whether the observed
difference between Japan and Germany is statistically significant at the cross-country
level. Instead, statistical significance is referenced only at the level of the original
individual studies where such information was reported. The country means and ranges
are therefore intended to show broad patterns in the literature, not to establish a
formally significant national difference.

Third, while we focused on field studies that reported measurable intervention
outcomes, this may still introduce publication bias, as unsuccessful or null interventions
are less likely to be published or reported in detail. In addition, the limited number of
studies creates uncertainty in the relationship between cultural context and behavioral
energy policy outcomes. While the observed patterns are broadly consistent with
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cultural theory, the present review cannot definitively isolate culture from regulatory,
1nfrastructural Or economic Confounders Hﬁewe—feeased—eﬂ-ﬁeeeﬂt-ﬁeid-s%uéreﬁﬁ%h-

A further limitation is that the CER comparison is not derived from a pooled costing
exercise across all studies included in the present review. Instead, it relies on published
international cost-effectiveness benchmarks reported by Andor et al. (2018). While this
provides a useful comparative reference point, it should not be interpreted as a fully
harmonized economic evaluation of the complete Japan-Germany study sample
reviewed in this paper.

Importantly, Germany’s comparatively lower average HER effects in this review should
not be interpreted as evidence of weak social norms. Prior research suggests German
households to also exhibit strong rule adherence and environmental concern. The
difference may lie in the type of normative influence that is most salient. While Japanese
contexts may respond more favorably to indirect social comparison, German households
may place greater weight on exhibitingeshibiingt institutional signals, financial
incentives, or formal regulations.

Future research should therefore aim to implement identical or closely harmonized
cross-national field experiments across both countries in order to control more
effectively for intervention design, delivery frequency, baseline consumption, and
external policy conditions. Such work would help distinguish cultural effects from
structural policy differences more clearly. In addition, future studies should report
intervention costs and statistical uncertainty more consistently so that more rigorous
weighted meta-analysis can be conducted.

7. Conclusion

The findings are broadly consistent with the possibility that cultural context

1nﬂuences the effectlveness of behav1oral energy interventions+he-everal-effectiveness-
, , ' ontext, although

the evidence should be interpreted cautlously By rev1ew1ng 1 r651dentlal feedback tralls,

7 from Japan and 4 from Germany-a#edy i

-Jepar-ane-cermeny, this study finds patterns thateheﬁﬁd-m-gs are broadly consistent

with existing literature, suggesting that collectivist, high-context societies such as Japan

may respond somewhat more mere-strongly to social norm-based interventions than
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individualistic, low-context societies such as Germany. Across the reviewed studies,
Japanese trials reported a mean ATE of 2.66%, compared with 2.31% in Germany.
Although this difference is modest and not presented here as a formally tested
cross-country effect, it remains directionally consistent with the paper’s theoretical
expectation that somal comparison feedback may resonate dlfferently across cultural
contexts. hieve NS in

At the same time, the findings do not suggest that culture alone determines
policy success. Rather, they indicate that the effectiveness of HER-style interventions is
likely shaped by an interaction between culture, policy design, and institutional context.
The German evidence, for example, includes both null and moderately strong effects,
implying that program structure, delivery channel, and surrounding policy environment
matter alongside cultural orientation. Likewise, Japanese trials appear to benefit not
only from social norm sensitivity but also from repeated implementation, large-scale
rollout, and alignment with broader public conservation norms.

The implications for policymakers therefore suggest that energy conservation
strategies should be cautious about relying on a one-size-fits-all approach. In
collectivist or socially cohesive contexts, low-cost, socially framed incentives may be
more effective at encouraging conservation behavior. ean—eehieve-substantiel-energy-
savings-White-inwhile-in-While in individualist settings, however, behavioral feedback
may be more effective when paired with clearer information, financial incentives,
technologlcal support or 1nst1tut10nal s1gnals mbeﬁeﬂt-reﬂs-sheﬂ-l-d-beee-u-p-l-ed-vﬂt-h-

: paet=This culture-contingent
approach offers a pathway to more efﬁc1ent, context-sensitive energy policy design,
enhancing both environmental and economic outcomes.

Because cost estimates varied substantially across the reviewed studies and
relied on different costing assumptions, the present review treats cost-effectiveness
evidence more cautiously than treatment-effect evidence. The CER findings suggest that
HER-style interventions can be economically attractive in both countries, but they do
not support a simple conclusion that one country uniformly outperforms the other on
cost-efficiency under all implementation conditions.

Ultimately, this study supports the broader argument that behavioral energy
policy should be designed with greater attention to social and cultural context. Future
research should build on this by implementing simultaneous, harmonized cross-national
field experiments and by exploring hybrid interventions that combine social, financial,
and technological components. By aligning behavioral strategies with the social
environments in which households interpret them, policymakers may be better able to
increase the effectiveness, legitimacy, and cost-efficiency of household energy
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8. Appendix

California
China
Finland
Italy
Lithuania

Sweden
Switzerland

Middle East
Monaco
Portugal
Poland

Ghana

Kuwait

China (pricing)
California (low

income)

Europe workplaces

Weekly electricity emails
Social norms in dormitories
Monthly email feedback
Environmental awareness
Smart-meter portal

Social comparison

Abstract vs concrete
messages

Water + electricity feedback
Social awareness
Simulation

DSM survey

Energy literacy

COVID energy literacy

DSM pricing

Housing survey

loT gamification

~6% reduction
11% reduction
10% reduction
0.9% reduction
8.6% reduction

6.7% reduction
12-15% reduction

1.2% reduction
7-31% difference
3-5% saving

85% willingness
Positive relationship
Behaviour change

Preferences only

Lower bills

13% reduction

Appendix A: Recent work related to energy conservation and social nudges

Not Japan/Germany
University population

Outside comparison countries
Different intervention

No HER

Outside scope
Different intervention

Different policy context
Small pilot

Simulation only

Survey only

Survey only

Survey only

No intervention

Survey only

Workplace rather than residential

il

Daian DA+~ YATA~+1-

NLgivLl

INCliaillCu YVULRN
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| sincerely thank the reviewers for their thoughtful, detailed, and constructive feedback. | greatly
appreciate the time you took to review my manuscript and your positive comments regarding the
integration of behavioral economics, cultural theory, and environmental policy. Your suggestions
have significantly improved the clarity, transparency, and methodological framing of the paper.
Below | respond to each of your comments.

Comment 1:
The paper is better characterized as a comparative review rather than a formal meta-analysis
because it does not employ conventional meta-analytic statistical techniques.

Reply:

Thank you for this important suggestion. | have revised the manuscript throughout to
consistently describe the study as an exploratory comparative review (or comparative synthesis
where appropriate) rather than a formal meta-analysis. The research design, conceptual
framework, analytical expectations, and methodology sections have all been updated to better
reflect the descriptive and interpretive nature of the study.

In addition, | now explicitly state that the study does not estimate pooled effect sizes or conduct
formal meta-analytic inference, but instead provides a theory-informed comparative synthesis of
published HER studies.

Comment 2:
Please explain how studies were identified and screened. Be more specific regarding
databases, search strategy, and whether studies were excluded.

Reply:
| expanded Section 4.2 substantially.

The revised manuscript now includes:

- databases consulted (ScienceDirect, MDPI, J-STAGE, EconStor/RePEc, and practitioner
sources such as BECC Japan and Jyuri)

- the search focus (Home Energy Reports, social comparison feedback, historical
comparison, HEMS-based feedback, app- and billing-based interventions, household
electricity conservation)

- explicit inclusion criteria

- explicit exclusion criteria

- the information extracted from each eligible study (author, country, sample size,
intervention, duration, ATE, uncertainty information, and cost assumptions)

This revision makes the study selection process considerably more transparent.

Comment 3:



The manuscript acknowledges alternative explanations but still presents culture as the dominant
explanation.

Reply:
| revised multiple sections of the manuscript to present culture as one interpretive framework
among several competing explanations rather than as the sole causal explanation.

Specifically, | expanded the discussion of alternative structural factors including:

- energy prices

- housing stock

- regulatory intensity

- building efficiency standards

- smart-meter penetration

- environmental awareness

- baseline electricity consumption

These revisions were incorporated into the Background, Conceptual Framework, Discussion,
and Limitations sections.

Throughout the manuscript | also softened causal language by replacing stronger statements
with wording such as:

- "consistent with cultural theory"
- "may partly reflect"
- "one possible interpretation”
- "suggestive rather than conclusive"
"cannot isolate culture from structural factors"

Comment 4:
Proofread the manuscript for grammatical issues and wording errors (e.g., "casual proof" —
"causal proof").

Reply:
| carefully proofread the manuscript and corrected grammatical, stylistic, and wording errors
throughout.

Examples include:

- correcting "casual proof" to "causal proof"
- improving sentence flow

- removing repetitive wording

- improving consistency of terminology

- standardizing formatting across sections



Comment 5:
Figures and tables are not sufficiently explained.

Reply:
| expanded the discussion accompanying Figures 1-3 and Tables 1-3.

Specifically:

- Figures 1 and 2 are now introduced as illustrative examples of HER layouts used in
Japan and Germany, with an explanation of why they are included.

- Tables 1 and 2 are now discussed as descriptive summaries of the reviewed studies
rather than pooled estimates, with explanation of the reported mean ATEs and ranges.

- Figure 3 is now explicitly described as a visual comparison of country-level descriptive
averages rather than a formal statistical comparison.

- Table 3 now explains that the CER values are drawn from the published international
comparison by Andor et al. (2018), converted into kWh saved per US$1 for ease of
interpretation, and used as a comparative benchmark rather than newly estimated from
the reviewed studies.

These additions clarify the purpose and interpretation of each figure and table.

Comment 6:
Citations should be formatted correctly.

Reply:
| reviewed and standardized citation formatting throughout the manuscript to ensure consistency
with the required referencing style.

Thank you again for your valuable comments. | believe these revisions have substantially
strengthened the manuscript by improving methodological transparency, clarifying the analytical
scope, providing greater balance in the interpretation of the findings, and making the
presentation of the results clearer for readers.



| sincerely thank the reviewers for their thoughtful, detailed, and constructive feedback. | greatly
appreciate the time and effort devoted to evaluating our manuscript. The comments have been
invaluable in strengthening both the methodological transparency and overall clarity of the
paper.

In response to the reviewers' suggestions, | have substantially revised the manuscript. The
study has been reframed as an exploratory comparative review rather than a formal
meta-analysis, the methodology has been expanded to improve transparency, the interpretation
of cultural theory has been made more balanced and cautious, and the presentation of results,
figures, tables, and appendices has been clarified throughout. | have also carefully proofread
the manuscript and addressed numerous stylistic and grammatical issues.

Below, we provide a point-by-point response to each comment and indicate how the manuscript
has been revised accordingly.

Major Concern 1:

The manuscript would be strengthened by reframing itself as an exploratory comparative review
rather than a comparative meta-analysis.

Reply:

Thank you for this valuable suggestion. | agreed that the original terminology overstated the
analytical approach.

Accordingly, | have revised the manuscript throughout to describe the study as an exploratory
comparative review rather than a formal meta-analysis.

Specifically, | revised:

the Abstract

the Introduction

Section 3 (Conceptual Framework)
Section 4 (Research Design)

the Discussion

the Conclusion

The revised manuscript now explicitly states that the purpose is descriptive and theory-informed
comparison rather than formal pooled inference. The analytical expectations have also been
rewritten to emphasize interpretation rather than hypothesis testing.

Major Concern 2:

The manuscript treats published studies as directly comparable observations and should
provide greater methodological transparency regarding study selection and data extraction.



Reply:
I have substantially expanded the Methods section to improve transparency.
Section 4.2 now includes separate subsections describing:

Data sourcing

Search strategy

Inclusion criteria
Exclusion criteria

Data extraction procedure

The manuscript now clearly specifies that studies were identified from:

ScienceDirect

MDPI

J-STAGE

EconStor/RePEc

practitioner reports (BECC Japan, Jyukankyo Research Institute)

| also clarify the behavioral intervention keywords used during study identification.
Furthermore, | added a comprehensive study table reporting for every included study:

author/year

country

sample size

intervention structure

duration

reported Average Treatment Effect (ATE)
statistical uncertainty (where available)
implementation cost assumptions

Finally, | explicitly acknowledge that the included studies were not originally designed as
components of a unified dataset, and therefore direct numerical comparison should be
interpreted cautiously.

Major Concern 3:

The manuscript does not satisfy the expectations of a formal meta-analysis.
Reply:

| agree with this assessment and revised the manuscript accordingly.

The revised manuscript no longer presents the study as a formal meta-analysis.



Instead, Section 4.3 explicitly explains that:

no pooled effect sizes were estimated

no inverse-variance weighting was performed
no heterogeneity statistics were calculated

no publication bias assessment was conducted

Instead, country-level means and ranges are used solely as descriptive summaries to facilitate
exploratory comparison between Japan and Germany.

The Discussion and Conclusion were also revised to ensure the claims remain proportional to
the methodology employed.

Major Concern 4:

The manuscript appropriately draws upon theories on collectivism vs. individualism and
communication styles to interpret observed differences between Japan and Germany. However,
culture should be presented more consistently within one interpretive framework amongst
several competing explanations.

Reply:

Thank you for this important suggestion. | agreed that the original manuscript occasionally
placed too much explanatory emphasis on culture. To address this, | revised the manuscript so
that culture is consistently presented as one interpretive framework among several plausible
explanations, rather than as the dominant or sole cause of cross-country differences.

Specifically, | revised Sections 2.3 (Energy Trials and Policy in Japan and Germany), 3.1
(Conceptual Framework), 5 (Results), 6 (Discussion), and the Conclusion.

In Section 2.3, | expanded the discussion of alternative structural explanations by explicitly
identifying factors such as energy pricing, housing stock, environmental regulation, policy
design, and baseline conservation behavior. The revised text explains that these factors may
directly influence household energy use, shape responsiveness to HER interventions, interact
with cultural influences, or independently account for part of the observed variation.

Throughout the manuscript, | also softened causal language. Statements suggesting that culture
explains differences in HER effectiveness were revised to more cautious wording such as "may,"
"suggests," "broadly consistent with," and "should not be interpreted as definitive evidence of
cultural mechanisms."

Finally, the Conclusion was revised to emphasize that the findings are broadly consistent with
existing cultural theories but do not establish cultural causation. The manuscript now presents
cultural theory as a useful interpretive lens alongside institutional, economic, and policy-based
explanations, providing a more balanced interpretation of the comparative evidence.



Major Concern 5:

Clarify statistical significance and justify the use of unweighted means.
Reply:

| substantially revised Section 4.3 to clarify both issues.

First, | now explicitly state that:

e no new statistical significance tests were conducted in this review
e references to statistical significance refer only to significance reported in the original
studies

This distinction is also reiterated in the Results section.
Second, | expanded the justification for using simple unweighted means.

The manuscript now explains that weighted averaging was considered but not adopted
because:

many studies do not report comparable variance estimates
intervention designs differ substantially
reported treatment effects represent different quantities (overall effects, subgroup
effects, persistence effects, etc.)

e weighting by sample size alone could produce misleading precision by allowing several
very large but methodologically different studies to dominate the comparison

The manuscript therefore presents unweighted means solely as descriptive summaries rather
than pooled national estimates.

Major Concern 6:

The manuscript should continue softening causal language and emphasize that the findings are
broadly consistent with cultural theories rather than evidence of definitive cultural mechanisms.

Reply:

Thank you for this important recommendation. The manuscript has been revised to further
soften causal language and clarify the interpretive role of cultural theory.

Specifically:

e Throughout the manuscript, wording has been revised to avoid implying that culture is
the definitive cause of differences in HER effectiveness. Expressions such as "explains,"
"causes," or "demonstrates" have been replaced with more cautious language, including



"may," "suggests," "is broadly consistent with,
not be interpreted as definitive evidence."

e The theoretical discussion now consistently presents collectivism-individualism and
communication-context theories as interpretive frameworks rather than deterministic
explanations of behavior.

e Section 2.3 (Energy Trials and Policy in Japan and Germany) has been expanded to
acknowledge several alternative structural explanations—including energy pricing,
housing stock, environmental regulation, policy design, and baseline conservation
behavior—which may:

o directly influence household energy consumption
o affect responsiveness to HER interventions
o interact with cultural context
o independently account for part of the observed cross-country variation
e The Discussion and Conclusion have been revised to emphasize that the findings are

one possible interpretation," and "should

broadly consistent with cultural theory but do not establish cultural causation or definitive

cultural mechanisms. Culture is now positioned as one explanatory framework among
several that may help interpret the observed patterns.

Minor Concerns:
Copyediting and writing style
Reply:

The manuscript was carefully proofread and revised to improve clarity, reduce repetition,
strengthen transitions, and correct grammatical inconsistencies.

Several wording issues were corrected, including replacing "casual proof" with "causal proof."
Figures and tables

Reply:

The figures and tables have been reformatted for greater consistency.

In addition, explanatory text has been expanded throughout the Results section.

Rather than simply presenting Figures 1-2 and Tables 1-3, the manuscript now explains:

e what each figure or table contains,
e why itis included,
e and how it supports the interpretation of the findings.

Appendix

Reply:



The appendix has been reorganized into a standardized study table with consistent formatting
across all included studies.

The presentation of study characteristics has been streamlined to improve readability and
facilitate comparison.

Critiques of Hofstede-style cultural frameworks
Reply:

The literature review has been expanded to engage more directly with critiques of Hofstede's
framework.

The manuscript now explicitly acknowledges that:

national cultures are not homogeneous

Hofstede's dimensions should not be interpreted deterministically

cultural frameworks are used only as heuristic interpretive tools

institutional, economic, generational, and situational factors also influence behavioral
responses

These revisions are incorporated into both the Background section and the Conceptual
Framework.

The manuscript has been substantially revised to better align the research design with the
claims being made. It is now framed as an exploratory comparative review, includes a much
more transparent methodology, clearly distinguishes descriptive synthesis from formal statistical
inference, provides stronger justification for analytical choices, and presents culture as one
interpretive framework among several possible explanations. | believe these revisions
substantially improve the methodological transparency and overall coherence of the paper while
preserving its central contribution.



Decision: Targeted revision before acceptance. The major conceptual revisions were
impressive, substantive, and successful. Any remaining work should primarily focus on
consistency, evidence handling, presentation, and careful proofreading.

Review: All in all, the author successfully reframed the manuscript from a formal
“meta-analysis” to an exploratory comparative review. The revised methods section now
explicitly distinguishes descriptive synthesis from pooled statistical inference. The search
sources, broad search terms, inclusion/exclusion criteria, duplicate handling, and
data-extraction fields are much more transparent. The manuscript now gives a reasonable
rationale for not using inverse-variance or sample-size weighting. The literature review now
even acknowledges criticisms of Hofstedian frameworks for national culture and recognizes
several institutional, economic, and infrastructural alternatives. The results and limitations
sections are much more cautious than before, and the appendix is more readable. Hence, this is
a strong response to sophisticated feedback.

That being said, a minor revision is still needed to ensure the execution more closely matches
the improved conceptual framing.

First of all, double-check the evidence and quantitative results presented. The newer
manuscript contains three different and conflicting statements of the central Japan and Germany
comparison:
e Abstract and Section 5.1: 2.95% for Japan mean, 2.31% for Germany mean
e Section 5.2: You state a 1.38 difference in percentage points, which is at odds with the
above
e Section 6.1 Discussion and Conclusion: 2.66% for Japan mean, 2.31% for Germany
mean
The likely source of the 2.95% versus 2.66% discrepancy is as follows:
e The 2.95% Japanese mean is obtained when the lwafune study contributes the 5.4%
high-user subgroup result.
e The 2.66% mean is obtained when that same study contributes the 3.4% overall
winter-use result.
You should choose one rule for selecting the study-level effects and apply it consistently. A
reasonable rule is to use the primary overall household-level percentage change in electricity
consumption for the main intervention period; do not substitute a subgroup maximum when an
overall estimate exists. Moreover, the 1.38-point difference is the difference between the original
manuscript’s older means (2.61% and 1.23%), so that should just be replaced.

Moreover, do not code a lack of significance as zero: If a study reports “no statistically
significant effect,” use the reported point estimate if it exists. If no comparable point estimate
can be extracted, say so and do not just enter 0% without saying it.

You should explain how ranges are converted to one value. If a midpoint is used for a reported
range, state that rule explicitly and apply it consistently; otherwise, use the study’s designated
primary estimate.



After the above study-level inputs are fixed, make sure to carefully recalculate and check
both country means, both ranges, and the between-country difference. And of course,
use those same values in the abstract, results, discussion, and conclusion.

Please further clarify the CER analysis. The abstract currently says that the paper compares
ATEs and CERs “across studies,” but Section 4.3 much more accurately explains that the
Japan-Germany CER ranges are taken from the separate international comparison in Andor et
al. (2018). Hence, the abstract makes the CER evidence sound more directly connected to the
11-study sample than it actually is.

In the abstract and introduction, state explicitly that the paper synthesizes ATEs from the
included Japan/Germany studies and uses Andor et al. (2018) as a separate published
cost-effectiveness benchmark.

Remove or rewrite the sentence: “For trials reporting cost data, a CER was calculated,”
unless your paper actually calculates study-level CERs and uses them in the analysis.

In Section 6.2, replace “the higher CER observed in Japan indicates...” with language
such as: “The higher cost-effectiveness benchmark reported for Japan by Andor et al.
(2018) suggests...”

Do not present the Andor benchmark as confirmation of the ATE comparison from the
11-study sample; present it as contextual evidence from a different source.

The revised manuscript is substantially more cautious, but several sentences still make
stronger claims than the study’s design can support. As some examples:

“This study argues that cultural context is a key factor shaping this variation.” Change to
something like: “This study examines cultural context as one possible factor that may
help interpret this variation.”

“exploratory assessment of cultural moderation while maintaining external validity” Use
instead: “exploratory comparison of cross-country patterns.” “Moderation” implies a
tested statistical relationship, and this review does not establish external validity.
“culture remains analytically central” and “cultural context directly influences the
mechanism...” try, e.g., “Cultural context remains a theoretically relevant candidate
explanation because HERs rely partly on social interpretation and normative
comparison. This review cannot estimate culture’s independent causal contribution
relative to institutional, economic, or intervention-specific factors.”

Several citations should be corrected:

“Thaler & Senstein” -> Sunstein; “(Jain, M. 2025)” -> “(Jain, 2025)”; “De Mooji” -> “De
Mooij”; “(Peer et al, 2020)” -> “(Peer et al., 2020).” Also, narrative citations should not
include all author initials.

The body cites the U.S. EPA (2025), IEA (2024), IEA (2025), and Kahan & Braman
(2006), but complete matching reference entries are not present.

Several entries run together without paragraph breaks: Hirayama/lwafune,
Matsumoto/Meub, Mukai/Nori Yachita, and Ozawa/Wojtaszek.

The Iwafune author list appears to be malformed.



e The table uses Schleich et al. (2015) while the reference list gives 2017; it lists Andor et
al. (2020) but the bibliography appears to include only Andor et al. (2018). Verify the
exact source and use one year/citation everywhere.

e The Table 3 caption uses “Ankel-Peters,” while the bibliography lists Peters. Make the
author name consistent with the source.

e Check consistency with APA 7th style, keep the list alphabetized, and replace temporary
download URLs with DOI or stable publisher links where available.

Carefully copyedit the manuscript, as there are several grammatical errors or awkward
wordings throughout (list is non-exhaustive):

e “Home Energy Report (HER) have emerged” -> “Home Energy Reports (HERs) have
emerged.”

o ‘“the efficiency of these tools exhibits certain variabilities...” -> “The effectiveness of
these interventions varies across populations and implementation contexts.”

e ‘“interventions were consistently associated with reductions” use a more precise
statement such as “most included studies reported reductions or favorable
energy-related outcomes,” unless every study has a comparable negative consumption
estimate.

e “11 residential feedback trails” -> “11 residential feedback studies” or “trials.”

Table 3 is a small screenshot of a larger international table. Please improve the quality and
replace it with a clean two-row table for Japan and Germany showing the original
cost-per-kWh values and the converted kWh saved per US$1, with a note that the values come
from Andor et al. (2018).

Section 2.1 says Appendix A contains a “full list” of 23 papers, but the current appendix contains
16 excluded-study rows while the main review contains 11 included studies. Where does the
number 23 come from? You should decide whether Appendix A is an exhaustive exclusion
log or only an illustrative list. State this explicitly. If it is exhaustive, report counts that add
up: number screened, number included, number excluded, and how duplicates were handled.



