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HIGHLIGHTS GRAPHICAL ABSTRACT

e Informational nudges, green default
options, and visual labeling are
identified as the most effective nudges
for promoting green electricity
acceptance.

e Four new culturally-adapted nudges
specific to the Iranian context were
identified.

e Combining various types of nudges
can have greater effectiveness in
increasing social acceptance of green

electricity.
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1. Introduction

This article examines and prioritizes effective
“nudges” to increase social acceptance of green
electricity in Iran. Today, with environmental
challenges and climate change, the use of renewable
energy has gained increasing importance. Green
electricity produced from renewable sources such as
solar, wind, hydroelectric, and biomass plays a
significant role in reducing greenhouse gas
emissions and air pollution.

According to reports from the International Energy
Agency in 2022, a substantial portion of installed
renewable energy capacity worldwide is used for
electricity generation. In Iran, despite high potential
for renewable energy production, the share of these
energy types in the country’s energy portfolio
remains low. Based on data recorded at the Sixth
National Renewable Energy Award of Iran, the
production capacity of these energies has grown by
44% in the past 10 months compared to the previous
two decades. However, this figure remains low
compared to countries like Germany and the United
States, which supply more than 30% of their
electricity from renewable sources.

Studies show that despite most people’s positive
attitudes toward the environment and renewable
energies, there is a significant gap between attitudes
and actual behavior. Various factors, including
higher costs (or perceived higher costs),
consumption habits, distrust of environmental
claims, and lack of sufficient and comprehensible
information, prevent consumers from choosing
green electricity.

In such circumstances, using “nudges” as low-cost
and non-coercive behavioral interventions can be an
effective solution to fill this gap. The main research
question is: which types of nudges are most
appropriate for promoting social acceptance of green
electricity in Iran?

Nudge is a concept introduced by Thaler and
Sunstein in their book “Nudge: Improving Decisions
about Health, Wealth, and Happiness.” This term
refers to a method by which behavior can be
predictably altered through appropriate choice
architecture, without eliminating options or
significantly changing economic incentives. Nudges
are based on behavioral economics, which
emphasizes human cognitive limitations and
irrational  decision-making.  Unlike  classical
economic theory, which assumes individuals are
perfectly rational decision-makers, behavioral
economics demonstrates that our decisions are often
influenced by cognitive biases, social norms, and
decision-making contexts (Agarwal et al, 2016;
Ghesla et al., 2020; Hajjarian et al.,, 2024; IPCC,
2022).

Various factors influence decision-making in the
energy domain, including:

e Status quo bias: The tendency of
individuals to maintain the current
situation and resist change

e Temporal discounting: Valuing future
benefits less compared to current costs

e Information neglect: Ignoring information
related to the benefits of renewable energies

e Framing effect: Changing preferences
based on how options are presented

e Social norms: Individuals’ behavior being
influenced by what others do

Social acceptance is defined as the level of public
acceptance and support for a technology, product, or
policy. Social acceptance of renewable energies is
divided into three levels:

e Socio-political acceptance: Acceptance of
technologies and policies at the macro level
by the general public and policymakers

e Market social acceptance: Consumers’
decisions to choose and use green electricity

Local community acceptance: Acceptance of
renewable energy projects by local stakeholders
There are numerous barriers to social acceptance of
green electricity, including:

e High initial costs and uncertainty about
return on investment

e Lack of awareness and information about
the benefits of renewable energies

e  Concerns about reliability and performance
of new technologies

e Consumption habits and resistance to
change

e Lack of necessary infrastructure

e  Cultural and social barriers

Previous studies have identified various types of
nudges in the energy field:

e Default nudges: Setting green options as the
default choice

e Informational nudges: Providing
information about environmental,
economic, and social benefits of green
electricity

e  Social norm nudges: Using the influence of
social norms on individual behavior
e TFeedback nudges: Providing feedback on
energy consumption, costs, and
environmental impacts
e Financial nudges: Using financial incentives
such as discounts or rewards
e Digital nudges: Using digital technologies
to influence energy decisions
e Self-nudges: Strategies individuals use to
guide their behavior toward more
sustainable choices
Various countries including Switzerland, Germany,
China, the United States, Singapore, and Malaysia
have had successful experiences using nudges to
increase acceptance of green electricity. In Iran,
limited studies have been conducted in this field.
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2. Methodology

This research was conducted using a mixed approach
(qualitative-quantitative)  including two main
phases:

2.1. Phase One: Systematic Literature Review

The systematic review was conducted using the
PRISMA framework. The search and screening
process was as follows:
e Initial search in reputable databases
including Web of Science, Scopus, Science
Direct, I[EEE Xplore, and Google Scholar
e Identification of 129 initial articles
e Screening articles based on title and
abstract and removing irrelevant articles
e Reviewing the full text of remaining
articles based on relevance criteria
e Final selection of 48 relevant articles and
identification of 15 types of nudges

2.2. Phase Two: Fuzzy Delphi Study

The expert panel consisted of 17 specialists in related
fields including behavioral economics (4 people),
renewable energies (3 people), social psychology (3
people), energy management (4 people), and social
marketing (3 people). The experts’ average work
experience was 13.9 years, with a gender distribution
of 11 men (64.7%) and 6 women (35.3%).

The fuzzy Delphi study was conducted in three
rounds:

e  First round: Presenting the 15 identified
nudges to experts and scoring based on
three criteria: effectiveness, feasibility, and
social acceptance

e Second round: Presenting the results of
the first round to experts and revising
scores based on collective perspective

e Third round: Focusing on the 9 nudges
with the highest scores and providing
implementation details

For data analysis, measures of central tendency and
dispersion, agreement indices (Kendall’s coefficient
of concordance and coefficient of variation), and
composite score calculation were used.

3. Results and Discussion
3.1. Results of Phase One: Systematic Review

The systematic review of 129 initial articles led to the
selection of 48 relevant articles and the identification
of 15 types of nudges related to social acceptance of
green electricity. The most important identified
nudges include:

Green default options, informational nudges, social
norms, visual labeling, energy consumption
feedback, appropriately framed financial incentives,
personal commitment, moral reminders, identity
signaling, digital nudges, recommender systems,
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non-financial incentives, price comparison, emotion-
based nudges, and social learning.

Previous studies have shown that setting green
options as the default choice can increase the
acceptance rate of green electricity by up to 80%, and
providing targeted information can increase the
inclination to choose green electricity by up to 45%.

3.2. Results of Phase Two: Fuzzy Delphi
Study

The results of the fuzzy Delphi study with 17 experts
showed that:

1. Informational nudges received the highest
score (9.07). Experts believe that providing
accurate and comprehensible information
about the benefits of green electricity can be
very effective in the Iranian context, as
public awareness in this area is low.

2. Green default options have the highest
score in terms of effectiveness (9.4), but
received a lower score in terms of social
acceptance (7.9). Experts believe that
implementing this nudge in the current
structure of Iran’s electricity industry
requires structural changes.

3. Visual labeling, energy consumption
feedback, social norms, and appropriately
framed financial incentives ranked next.

4. Experts proposed four new nudges adapted
to the Iranian cultural context:

e Indigenous-cultural nudges: Using
Iranian cultural symbols and concepts

e Religious-ethical nudges:
Connecting environmental
responsibility with religious teachings

e Family educational nudges:

Focusing on educating children and
their influence on family decisions

e Influencer-based nudges: Using
popular and trusted public figures

Experts emphasized that combining several types of
nudges could yield better results.
Kendall’s coefficient of concordance in the third
round reached 0.81, indicating high agreement
among experts.
Given the specific structure of Iran’s electricity
industry, implementation examples adapted to this
structure have been proposed:

1. Green default options:

e Setting smart meters for new
subscribers with default display of
electricity  supply  sources and
pollution levels

e Providing default participation option
in  solar electricity guaranteed
purchase schemes in new connection

forms
2. Informational nudges:
e Sending monthly reports to
subscribers comparing carbon
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emissions of their current electricity
consumption with green electricity
options

e Displaying live information on the
environmental impact of choosing
green electricity on the electricity
company’s website

3. Social norms:

e Sending monthly messages with
content such as: “20% of vyour
neighbors in this area participate in
green electricity production”

e Installing display boards in residential
areas showing the percentage of green
electricity =~ participants in  that
neighborhood

4. Visual labeling:

e Designing color labels for electricity
bills showing consumption levels and
equivalent carbon emissions

e Creating a  “Green  Electricity
Participant” badge for installation on
participating buildings

5. Energy consumption feedback:

e Installing digital displays showing
consumption levels during three time
periods

e Sending weekly SMS comparing
energy consumption and
improvement suggestions

6. Appropriately framed financial incentives:

e Framing guaranteed purchase rates
for solar electricity as “sustainable
monthly income” instead of “long-
term return on investment”

e Providing low-interest facilities for
installing solar panels with emphasis on
“guaranteed purchase at several times the
consumption price”

3.3. Further Discussion

The systematic review results showed that green
default options, informational nudges, and social
norms had the most application and effectiveness in
previous studies. The fuzzy Delphi study results
showed that in the Iranian context, informational
nudges have the highest priority.
Green default options scored highest in terms of
effectiveness but received a lower score in terms of
social acceptance. This finding suggests that despite
the high effectiveness of this nudge, its
implementation in the current structure of Iran’s
electricity industry may face challenges. These
challenges include:
e Centralized and integrated structure of
electricity purchase and sale by the
government

e Lack of technical infrastructure needed to
separate green electricity from conventional
electricity

e  Structural resistance in

organizations

electricity

e Cultural challenges in accepting systemic
changes in energy consumption
e  Government subsidies in the energy sector
e Visual labeling and energy consumption
feedback also received high scores,
indicating the importance of providing
information in a visual and comprehensible
format.
The new nudges proposed by experts emphasize the
importance of considering cultural and social
context in designing nudges. Experts’ emphasis on
combining several types of nudges is also an
important finding showing that combining different
types of nudges can significantly increase
effectiveness.

3.4. Practical Recommendations Based on
Research Findings:

Launching extensive information campaigns about
the environmental, economic, and social benefits of
green electricity
1. Designing and implementing visual labels
for electricity bills
2. Gradual implementation of green default
options in different sectors
3. Using messages containing social norms in
electricity bills or social media
4. Designing nudges considering the cultural
and social characteristics of Iranian society
5. Using combination strategies employing
multiple types of nudges

3.5. Research Limitations and Suggestions
for Future Research

Limitations of this research include:

e Limited number of participating experts

e Lack of field experimentation for identified

nudges
e Time limitations and lack of examination of
long-term effects of nudges

Ethical limitations in using nudges:

e Transparency and awareness challenges

e Respect for autonomy and freedom of
choice
Privacy issues
Distributive justice
Unintended effects

e  Cultural appropriateness
Suggestions for future research are: conducting field
experiments to examine the actual effectiveness of
selected nudges, studying long-term effects of
nudges, examining the impact of demographic
factors on nudge effectiveness, deeper study of
indigenous-cultural and religious-ethical nudges,
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designing and testing combined nudge models
appropriate to Iranian culture, comparative study
among regional countries, examining the
effectiveness of nudges at different social and
economic levels, studying the impact of social
networks in strengthening nudge effects, examining
structural and institutional barriers to implementing
nudges, cost-effectiveness analysis of different types
of nudges, examining the effect of nudges on
reducing energy consumption, studying the role of
education in strengthening nudge effects.

4. Conclusions

This research was conducted with the aim of
identifying and prioritizing effective nudges for
increasing social acceptance of green electricity in
Iran. The results showed that informational nudges,
green default options, visual labeling, energy
consumption feedback, social norms, and
appropriately framed financial incentives have the
highest priority in the Iranian context, respectively.
Given the specific structure of Iran’s electricity
industry, implementing some nudges requires
revision and adaptation to this structure. Using a
combination of nudges, with emphasis on
informational and cultural nudges, can initially help
increase awareness and change society’s attitude
toward green electricity. In subsequent steps,
implementing more structural nudges such as
default options and financial incentives can provide
the foundation for increasing social acceptance of
green electricity.
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