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Abstract:

This study aimed to identify and explain the cultural, social, and value-based variables influencing optimal electricity consumption and to
develop a context-sensitive model appropriate to Iran’s sociocultural conditions. This applied qualitative study employed thematic analysis.
The participants comprised 16 experts in energy management, the electricity industry, cultural and social sciences, university faculty
members, and managers and specialists from electricity distribution companies. They were recruited through purposive and snowball
sampling until theoretical saturation was achieved. Data were collected through semi-structured interviews lasting approximately 30-45
minutes. The interviews were recorded, transcribed verbatim, and analyzed using Braun and Clarke’s six-phase procedure: familiarization
with the data, initial code generation, theme development, theme review, theme definition and naming, and report production. Trustworthiness
was established using Lincoln and Guba’s criteria, expert review, member checking, detailed documentation of analytical decisions, and
independent coding. The inter-coder agreement calculated using Holsti’s coefficient was 86%, indicating satisfactory coding reliability. The
analysis generated five overarching themes: cultural values and beliefs influencing optimal electricity consumption; norms and socialization
processes supporting responsible consumption; cultural and social intervening factors; cultural and managerial strategies for promoting
optimal consumption; and culturally grounded consequences of efficient electricity use. Religious and ethical values, intergenerational
responsibility, environmental concern, national identity, family socialization, formal education, media engagement, and social role modelling
were inferred to strengthen energy-saving behavior. Conversely, conspicuous consumption, luxury orientation, institutional distrust,
entrenched routines, discrepancies between beliefs and actual behavior, and resistance to change impeded optimal consumption. The model
further indicated that energy literacy, daily conservation practices, peak-load management, efficient technologies, equitable energy
governance, progressive tariffs, and targeted incentives and penalties should operate synergistically rather than independently. Sustainable
optimization of electricity consumption requires an integrated sociocultural model in which value and norm transformation is coordinated
with continuous education, citizen participation, institutional justice, effective governance, economic instruments, and energy-efficient
technologies.
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Extended Summary

Introduction

Electricity is one of the most essential infrastructures of contemporary economic and social development. The continuity of
industrial production, public services, education, healthcare, transportation, digital communication, and household welfare
depends substantially on reliable access to electrical energy. Population growth, urban expansion, industrialization,
technological development, and changing lifestyles have increased electricity demand in many societies. Electricity
consumption is also closely connected with economic growth, as expanding economic activities require a stable energy supply,
while electricity shortages may restrict production and social welfare. Nevertheless, an uncontrolled increase in electricity
demand imposes substantial costs on generation, transmission, and distribution systems and may require extensive investment
in new power plants and network infrastructure (Chen, 2024; Keshavarzian & Tabatabaiie Nasab, 2021).

The environmental consequences of rising electricity demand have intensified the importance of consumption management.
In energy systems that remain dependent on fossil fuels, increasing electricity use contributes to higher fuel consumption,
carbon dioxide emissions, air pollution, resource depletion, and climate change. Studies of Iran’s electricity sector indicate that
energy intensity, economic activity, ownership structures, and the characteristics of electricity production influence both energy

consumption and carbon emissions (Kouyakhi et al., 2021). Although renewable energy can reduce dependence on fossil fuels
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and facilitate adaptation to climate change, the development of renewable resources alone cannot ensure energy sustainability
unless it is accompanied by demand management and behavioral change (Stoian, 2021). Accordingly, optimal electricity
consumption has become an important component of energy security, environmental protection, and sustainable development.

Electricity consumption is influenced by a broad range of economic, environmental, technological, demographic, and
behavioral factors. Household income, energy prices, family size, climatic conditions, building characteristics, electrical
appliances, and access to alternative energy sources can produce considerable differences in consumption patterns. Evidence
from rural households demonstrates that electricity use is shaped by the interaction of socioeconomic conditions, household
characteristics, and local environmental circumstances (Garcia-Miranda et al., 2024). Environmental variables and
geographical differences also affect consumption demand, and advanced spatial data-mining techniques can improve the
identification and prediction of these variations (Sarangary, 2024). These findings suggest that uniform consumption-
management policies may be inadequate because electricity-use behaviors occur within diverse climatic and social contexts.

Advances in smart grids, data mining, and machine learning have created new opportunities for analyzing and controlling
electricity demand. Statistical classification and clustering methods can identify distinct groups of consumers according to their
consumption intensity, timing, and behavioral patterns (Yang et al., 2022). Forecasting household demand within smart grids
can also support load balancing, peak-demand management, and improved coordination between electricity supply and
consumption (Souhe et al., 2021). In smart homes, combining residents’ behavioral information with smart meters, renewable
energy resources, and intelligent control systems can facilitate electricity-use optimization (Rezaei & Moradi, 2021). However,
technological systems do not automatically produce sustainable consumption. Their effectiveness depends on users’
understanding, acceptance, motivation, trust, and willingness to modify established routines.

Recent energy research has therefore moved beyond exclusively technical and economic explanations toward behavioral,
social, and cultural interpretations. Electricity use is not merely a rational response to prices or technological opportunities; it
is also shaped by individual motivations, social needs, attitudes, perceived control, habits, and expectations concerning comfort.
Household electricity-conservation behavior is influenced by both personal motivation and the social needs associated with
consumption (Abdi-Varmzan et al., 2022). Similarly, electricity-saving behavior among young adults is associated with
attitudes, behavioral drivers, social influence, and perceptions of sustainable consumption (Vuong, 2024). These findings imply
that pricing reforms and efficient appliances may achieve limited results when the cultural and psychological foundations of
consumption remain unchanged.

Energy-consumption culture encompasses the values, beliefs, norms, meanings, habits, and lifestyles through which
individuals and groups understand and use energy. People learn within families and communities what level of consumption is
normal, what constitutes comfort, and whether conservation represents deprivation, responsibility, or social virtue. Research
on household energy-consumption cultures has demonstrated that electricity use is closely associated with lifestyle, everyday
practices, perceptions of comfort, and attitudes toward conservation (Mollayi et al., 2021). In Iran, the governance of
consumption behavior similarly depends on public trust, local culture, institutional performance, social norms, and the
coordination of policies with citizens’ lived realities (Kigbadi et al., 2023). Cultural excellence within the energy industry is
also important because organizational values and managerial practices influence whether conservation is genuinely

institutionalized or merely promoted through temporary campaigns (Beranji & et al., 2022).
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Values related to moderation, avoidance of waste, environmental protection, social responsibility, intergenerational justice,
and preservation of national resources can convert electricity conservation from a temporary economic response into an ethical
and collective commitment. Green knowledge and a humanistic organizational culture may strengthen corporate social
responsibility and environmental performance by integrating environmental objectives into organizational decision-making
(Basheer et al., 2025). Energy literacy also plays a central role because it enables citizens to understand electricity production,
the economic and environmental consequences of excessive use, and the practical methods of reducing unnecessary
consumption. Improving energy literacy can facilitate the energy transition and nurture an environmental culture, especially
when education connects scientific knowledge with daily decisions (Khuc et al., 2023). Educational institutions can reinforce
this process by benchmarking building consumption, monitoring energy performance, and involving staff and students in
sustainability practices (Alfaoyzan & Almasri, 2023).

Communication and socialization mechanisms are equally important. Families, schools, media, religious institutions, social
networks, and public figures can normalize responsible electricity use through education, role modelling, and social approval.
Nevertheless, communication strategies must correspond to consumer attitudes and motivations. Demarketing strategies
intended to rationalize electricity consumption are more effective when the moderating role of consumer attitudes is considered
(Zarepour Nasirabadi & Tarighatkhoob, 2024). Furthermore, consumption patterns extend beyond daily electricity use to the
acquisition and replacement of electrical and electronic equipment. Household and governmental consumption patterns
influence the generation of electronic waste, demonstrating that sustainable electricity culture must also include durable
purchasing, repair, reuse, and responsible disposal (Zormand et al., 2025). Despite these contributions, an integrated indigenous
model explaining how cultural, social, value-based, managerial, and technological factors jointly shape optimal electricity
consumption in Iran remains insufficiently developed. Therefore, this study aimed to identify and explain the cultural, social,
and value-based variables affecting optimal electricity consumption and to develop a culturally grounded model for Iran.

Methods and Materials

This applied study used a qualitative design based on thematic analysis. The participant group consisted of experts in energy
management, the electricity industry, cultural and social sciences, university faculty members, and managers and specialists
working in electricity distribution companies. Participants were selected through purposive sampling, followed by snowball
sampling to identify additional experts with relevant knowledge and professional experience.

Data collection continued until theoretical saturation was reached. Saturation was achieved after 13 interviews, and three
additional interviews were conducted to ensure data adequacy; therefore, the final analysis was based on 16 semi-structured
interviews. Each interview lasted approximately 30-45 minutes and was conducted either face-to-face or online. All
participants provided informed consent. The interviews were recorded with permission, transcribed verbatim, anonymized, and
used exclusively for research purposes.

The data were analyzed through six sequential stages: familiarization with the transcripts, generation of initial codes,
identification of potential themes, review and refinement of themes, definition and naming of themes, and preparation of the
final analytical report. Coding was primarily inductive, allowing concepts and patterns to emerge from the participants’
accounts rather than imposing a predetermined coding framework. Similar initial labels were merged into subthemes, and

conceptually related subthemes were subsequently organized into overarching themes.
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Trustworthiness was addressed through expert review of the interview guide, member checking, detailed documentation of
coding decisions, repeated comparison of themes with the original transcripts, and maintenance of an audit trail. Approximately
20% of the interview material was independently coded by a second researcher familiar with thematic analysis. Inter-coder
agreement was calculated using the Holsti coefficient and was 86%, indicating satisfactory consistency and dependability.

Findings

The final thematic analysis identified five overarching themes that constituted the proposed model of optimal electricity
consumption. The first theme was cultural values and beliefs affecting optimal electricity use. Its components included religious
and ethical values of conservation, avoidance of waste, intergenerational responsibility, social participation, environmental
concern, national identity, responsible consumption, revision of attitudes toward welfare, and recognition of culture as the
foundation of electricity-use behavior.

The second theme concerned norms and socialization processes. The findings emphasized the role of family upbringing,
parental modelling, school-based education, continuous socialization, media-based culture building, the involvement of
influential public figures, normalization of conservation, social approval of low-consumption behavior, and continuity of
cultural interventions. Participants maintained that responsible consumption should be learned from childhood and repeatedly
reinforced through family, educational, media, and community institutions.

The third theme included cultural and social intervening factors that could obstruct efficient consumption. These factors
included conspicuous consumption, luxury orientation, status-seeking through consumption, institutional distrust, perceived
injustice, deeply rooted behavioral habits, energy-intensive lifestyles, discrepancies between expressed values and actual
behavior, social pressure, and resistance to behavioral change. These barriers explained why general awareness of electricity
shortages does not necessarily translate into sustained conservation.

The fourth theme comprised cultural and managerial strategies for promoting optimal electricity consumption. The extracted
strategies included improving energy awareness and literacy, teaching daily conservation practices, switching off unnecessary
equipment, using natural light, eliminating standby loads, maintaining standard indoor temperatures, managing cooling and
heating systems, shifting consumption away from peak hours, using efficient and smart technologies, applying progressive
tariffs, introducing targeted incentives and penalties, supervising high-consumption subscribers, and strengthening energy
governance.

The fifth theme addressed the outcomes of culturally grounded optimal electricity consumption. Participants associated the
proposed model with lower household and governmental expenditure, reduced need for new power plants, improved
environmental protection, decreased fossil-fuel consumption, enhanced grid stability, fewer electricity outages, stronger social
capital, increased national resilience, and institutionalization of responsible and sustainable behaviors. Overall, the findings
indicated that culture was not a peripheral influence but the principal context through which economic, technological, and
managerial measures could become socially acceptable and behaviorally sustainable.

Discussion and Conclusion

The findings demonstrate that optimal electricity consumption is a multidimensional social phenomenon rather than a purely
technical matter. Values and beliefs provide the motivational foundation for conservation, while families, schools, media, and
reference groups transfer these values and convert them into social norms. However, the movement from values to behavior is
not automatic. Consumption-oriented lifestyles, institutional distrust, perceived injustice, convenience-seeking, and resistance

to change may prevent citizens from translating awareness into actual conservation practices.
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The results also show that cultural interventions cannot succeed independently of supportive institutional and technological
conditions. Citizens may be willing to conserve electricity but remain unable to do so when buildings are inefficient, appliances
consume excessive energy, consumption information is unclear, or tariff systems are perceived as unfair. Accordingly, the
proposed model requires the coordinated use of cultural education, economic incentives, transparent governance, smart
technologies, and practical behavioral guidance.

The central implication is that sustainable consumption management should move beyond temporary campaigns conducted
during electricity shortages. Cultural change is gradual and requires consistent messages, credible institutional behavior, visible
role models, and repeated opportunities for participation. Public organizations and energy authorities must themselves
demonstrate responsible consumption, because contradictions between official messages and institutional practices weaken
public trust.

The model further suggests that conservation should not be presented as deprivation or a decline in quality of life. Instead,
it should be defined as efficient, responsible, and equitable use of electricity while maintaining essential welfare. This reframing
can reduce resistance and establish efficient consumption as a sign of informed citizenship, social responsibility, and respect
for national resources.

In conclusion, the culturally grounded model developed in this study integrates values and beliefs, socialization and norms,
intervening barriers, cultural and managerial strategies, and economic, environmental, and social outcomes. Sustainable
improvement in electricity consumption in Iran requires simultaneous attention to all five dimensions. Cultural values must be
reinforced, social institutions must participate in education, barriers to behavioral change must be addressed, governance and
pricing must be perceived as fair, and technological solutions must be accessible and understandable. Such an integrated
approach can reduce unnecessary electricity use, strengthen grid stability, improve environmental performance, and contribute
to long-term energy security and sustainable development.
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