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Objective: The main objective of this study is to investigate the effect of
awareness and bias on the perception and behavior of energy consumers.
The research focuses on two key psychological and economic factors —
awareness from the perspective of conventional economics and bias from
the perspective of behavioral economics. This bias refers to the tendency of
individuals to adopt behaviors, beliefs, or attitudes similar to those of others,
influenced by collective habits and perceived public opinion.

Method: To achieve the research objective, a structural equation model
(SEM) with the partial least squares (PLS) method was applied. Data were
collected through a questionnaire, and using the convenience sampling
method with an unlimited statistical population based on Morgan’s table,
responses were obtained from 402 participants.

Results: The estimation results of the structural model showed that both
awareness and bias have a positive and significant effect on the perception
and behavior of energy consumers. However, the effect size differs:

e Awareness and bias have a small effect on consumer behavior, but the
effect of bias on behavior is greater than that of awareness.

e Awareness and bias have a moderate effect on consumer perception, with
the average effect size of bias being greater than that of awareness.

Conclusion: The study concludes that while both awareness and behavioral
biases influence consumer perception and behavior, biases (such as the
bandwagon effect) play a more substantial role. Therefore, policymakers are
advised to combine educational tools (to improve awareness and knowledge)
with behavioral tools — such as low-cost nudges and non-educational
interventions — to effectively enhance energy consumers’ perception and
behavioral change.
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Introduction

The increasing global population and limited fossil fuel resources have intensified concerns
about sustainable energy use. Excessive reliance on oil, gas, and coal has led to widespread
environmental degradation, including climate change, greenhouse gas emissions, ozone
depletion, and the depletion of nonrenewable natural resources. These issues highlight the
necessity of transitioning toward renewable energy sources that are environmentally friendly
and economically sustainable. Renewable energies—such as wind, solar, geothermal, biomass,
and hydropower—are compatible with nature and contribute to reducing global pollution.
Although the global share of renewable energy has grown steadily in recent years, fossil fuels
still account for more than eighty percent of the world’s total energy consumption. Many
advanced and emerging economies have adopted structural programs to achieve low-carbon
development and promote renewable energy use. In Iran, despite its high potential for
renewable energy, the share of such sources remains less than one percent of total consumption.
The success of energy transition policies depends not only on infrastructure and technology but
also on public perception and behavior. According to conventional economics, people make
rational decisions based on awareness and available information. However, behavioral
economics emphasizes that psychological biases often shape individual and collective choices.
Among these, the bandwagon effect—the tendency to adopt behaviors because others do so—
is a strong determinant of public behavior in environmental and energy-related contexts.
Understanding how awareness and behavioral bias affect energy consumers’ perception and
behavior can guide effective policymaking. Therefore, this study aims to examine the impact
of awareness and bias on perception and behavior of energy consumers using the Structural
Equation Model (SEM) with the Partial Least Squares (PLS) approach. This dual perspective
allows for analyzing both rational and behavioral determinants of energy-related decision-
making.

Method

The study followed a quantitative survey design using a structured questionnaire consisting of
29 main items and demographic questions. The items measuring awareness, perception, and
behavior were adapted from Ali etal. (2023), while those for bias were self-developed to capture
the social conformity tendency associated with the bandwagon effect. The questionnaire used a
five-point Likert scale ranging from 1 (very low) to 5 (very high). Demographic data included
gender, age, and education level.

The statistical population comprised all energy consumers in Iran. Using Morgan’s table, a
minimum sample size of 384 was required; 402 valid responses were collected through
convenience sampling. The demographic results showed that 53% of participants were women
and 47% men, with the majority aged 18-30 years. Over 60% held a university degree,
indicating adequate diversity in education.

The analysis was conducted using Partial Least Squares Structural Equation Modeling
(PLS-SEM) with SmartPLS software. Reliability and validity of constructs were examined
using Cronbach’s Alpha, Composite Reliability (CR), Average Variance Extracted (AVE), and
Fornell-Larcker criteria for discriminant validity. Items with factor loadings below 0.4 were
excluded. The R? values for perception (0.44) and behavior (0.41) indicated a moderate
explanatory power of the model, and the Goodness of Fit (GOF) value of 0.46 confirmed strong
overall model adequacy. The bootstrapping method with 5000 resamples was employed to
assess the significance of path coefficients, ensuring robust estimation of model relationships.
The statistical analysis thus validated the measurement and structural models for subsequent
hypothesis testing.
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Results

The results of the PLS-SEM analysis showed that both awareness and behavioral bias
significantly affect consumers’ perception and behavior toward energy use, but their impacts
differ in strength. Awareness had a positive and significant effect on perception and a smaller
yet significant influence on behavior, indicating that knowledge improves understanding but is
not the main driver of behavioral change. In contrast, the bandwagon effect demonstrated a
stronger impact on both perception and behavior, confirming that social influence and
conformity play a major role in shaping energy-related decisions. Moreover, perception itself
significantly influenced behavior, acting as a mediating factor between awareness, bias, and
actual energy actions. The overall model explained a considerable portion of the variance in
perception (R? = 0.44) and behavior (R? = 0.41), suggesting that integrating rational awareness
with behavioral tendencies provides a more complete understanding of consumer energy
behavior.

Conclusions

The study concludes that while awareness enhances individuals’ understanding of
renewable energy and environmental issues, behavioral bias—particularly the bandwagon
effect—has a stronger role in influencing actual behavior. This implies that people are more
likely to adopt energy-saving or renewable energy practices when such actions are perceived
as socially approved or common among peers. Therefore, effective energy policy should
combine educational strategies that raise awareness with behavioral approaches that leverage
social norms and public influence. Informational nudges, community-based campaigns, and
showcasing widespread adoption of sustainable behaviors can motivate greater participation in
the energy transition. Ultimately, integrating knowledge-driven and behaviorally informed
policies can lead to deeper, long-term changes in consumer habits and support the sustainable
development of the energy sector.
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