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Abstract

This study aimed to examine the effects of the Iranian domestic messaging applications Eitaa, Rubika, and Bale on safety culture and its
dimensions among agricultural operators in Yazd Province. This applied study employed a quantitative descriptive-survey design. The
statistical population comprised farmers, orchardists, greenhouse operators, and other agricultural producers in Yazd Province who used
at least one of the domestic messaging applications Eitaa, Rubika, or Bale. A sample of 220 participants was selected through proportionate
stratified sampling followed by convenience selection within the strata. Data were collected using a researcher-developed questionnaire
measuring the perceived effectiveness of domestic messaging applications and four dimensions of safety culture: individual safety, group
safety, tools and equipment safety, and environmental safety. Partial least squares structural equation modeling (PLS-SEM) was performed
using SmartPLS. Reliability, convergent validity, discriminant validity, and overall model fit were assessed before hypothesis testing.
Inferential analyses showed that Eitaa (3=0.288, t=3.529), Bale ($=0.218, t=2.265), and Rubika (3=0.190, t=2.210) had positive and
statistically significant effects on agricultural safety culture, with Eitaa demonstrating the strongest effect. All 12 subsidiary hypotheses
were also supported, indicating significant positive effects of all three applications on individual safety, group safety, tools and equipment
safety, and environmental safety. Path coefficients ranged from 0.232 to 0.300 for Eitaa, 0.223 to 0.277 for Bale, and 0.189 to 0.232 for
Rubika. The strongest dimension-specific relationship was observed between Eitaa and group safety ($=0.300, t=3.780). Domestic
messaging applications can serve as effective communication and educational platforms for disseminating safety knowledge and warnings
and strengthening multiple dimensions of safety culture in agriculture. Eitaa showed the greatest overall influence, suggesting that
developing credible, concise, practical, and locally relevant safety content through domestic messaging platforms may contribute to safer
agricultural practices and improved risk management in Yazd Province.

Keywords: Domestic messaging applications; Safety culture; Agricultural safety; Eitaa; Rubika; Bale; Yazd Province.
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Extended Abstract

Introduction



Agriculture is inherently exposed to a wide range of environmental, occupational, technological, and human-
related risks. Farmers and agricultural operators routinely encounter hazards associated with climatic
variability, machinery and equipment, pesticides and chemical agents, environmental conditions, and unsafe
individual or collective practices. Consequently, effective agricultural risk management cannot be restricted to
compensatory measures implemented after an adverse event. It also requires timely access to reliable
information, continuous safety education, preventive behavior, and mechanisms capable of translating
technical knowledge into routine agricultural practices. Studies of agricultural risk management, including
research on livestock insurance, have similarly emphasized the importance of systematic approaches for
reducing vulnerability and strengthening the capacity of agricultural actors to manage potential losses
(Nersisyan, 2024). Within this framework, safety culture represents a critical preventive resource because it
reflects the extent to which safety-related beliefs, awareness, behaviors, and responsibilities become embedded
in everyday work practices.

The rapid expansion of digital communication technologies has created new opportunities for communicating
safety information to geographically dispersed populations. Mobile messaging applications have evolved from
tools for interpersonal communication into multifunctional environments supporting information
dissemination, group interaction, education, marketing, organizational communication, and public
engagement. Previous research on mobile messengers has demonstrated that such platforms can influence
information circulation, network formation, and social participation, indicating that their significance extends
considerably beyond private communication (Kashani Gohar, 2015). For agricultural communities, this
communication architecture is particularly relevant because safety warnings, technical recommendations,
instructional materials, and environmental alerts can potentially be delivered without requiring farmers to
attend conventional face-to-face training programs.

The emergence and expansion of domestic social messaging applications in Iran have further increased the
practical relevance of this issue. Policies encouraging the development and adoption of domestic platforms
have generated extensive debates regarding replacement strategies, user acceptance, governance,
infrastructure, and the consequences of reducing dependence on foreign social networks (Askari et al., 2023).
At the same time, reports concerning the number of users of Iranian messaging platforms demonstrate that
domestic messengers have acquired a substantial position in the country's digital communication environment
(Donya-e, 2023). This expanding user base creates an opportunity to employ these platforms for purposes
beyond ordinary social communication, including public education, specialized information services,
occupational risk communication, and the dissemination of agricultural safety messages.

Nevertheless, the effectiveness of a messaging platform is not determined solely by its technical availability
or number of users. Users' perceptions, trust, brand associations, perceived usefulness, quality of services, and
suitability of content can influence whether a platform becomes an effective channel of communication.

Research examining brand-association networks for Iranian domestic messengers has shown that users develop



distinctive functional and psychological associations with these platforms, which can affect their evaluations
and patterns of adoption (Bakhshizadeh Borj et al., 2020). Similarly, research on commercialization strategies
for Iranian messaging applications has emphasized the importance of generating meaningful value for users
and designing services that respond to their actual needs (Momeni et al., 2019). Governance is equally
important, particularly when messaging applications are used for public or specialized communication. Studies
of domestic social messaging governance have highlighted the need to consider regulatory structures,
stakeholder relationships, user interests, and the broader institutional environment in developing sustainable
domestic platforms (Nikokhsal et al., 2021).

Content characteristics are another determinant of communication effectiveness. Digital messages are more
likely to produce meaningful responses when they are organized around users' interests and information needs.
Research applying topic modeling and decision-tree approaches to digital content marketing has demonstrated
the value of systematically analyzing content and audience responses to support more effective messaging
strategies (Gregoriades et al., 2021). Likewise, studies of social marketing messaging indicate that framing,
wording, and sensitivity to audience expectations can influence how messages are evaluated and received
(Guzman et al., 2024). In agricultural safety communication, these findings suggest that highly technical or
generic warnings may be less effective than concise, practical, context-specific messages tailored to particular
activities, hazards, crops, or environmental conditions.

Interactive design may further strengthen users' engagement with safety-related information. Research among
Eitaa users has shown that gamification and interactive characteristics can improve communication
effectiveness and influence behavioral intentions in social media settings (Abharzanjani et al., 2025).
Although this evidence comes from an advertising context, it illustrates a broader communication mechanism:
users may engage more actively with digital information when content is interactive rather than purely passive.
In the agricultural sector, similar mechanisms could be incorporated through brief instructional videos, visual
checklists, quizzes, safety reminders, question-and-answer activities, and interactive reporting of hazardous
conditions.

Evidence from behavioral health interventions also demonstrates that digital messaging can support context-
sensitive behavioral communication. Adaptive text-messaging models have been designed to deliver messages
according to individuals' changing circumstances and immediate behavioral risks (Dauber et al., 2022). This
principle is highly relevant to agriculture because occupational and environmental risks fluctuate over time.
Weather conditions, pesticide use, machinery operations, disease outbreaks, and other hazards may require
immediate and situation-specific communication rather than static educational content.

At the same time, digital communication should not automatically be regarded as beneficial. Research has
demonstrated that the consequences of social media and messaging depend substantially on how users interact

with these technologies. Different activities, including messaging, posting, and browsing, may have different

relationships with users' affective experiences and social well-being (Karsay et al., 2022). Research on instant



messaging has also shown that specific communication patterns, such as co-rumination, may be associated
with undesirable psychological outcomes (Barreira et al., 2025). These findings emphasize that technological
access alone does not guarantee positive outcomes; content quality, interaction patterns, communication
objectives, and user characteristics remain essential.

Digital and critical media literacy therefore constitute another important consideration. Research addressing
online learning and digital socialization has emphasized that effective participation in online environments
requires the ability to access, interpret, evaluate, and critically assess digital information (Downes et al.,
2023). This is particularly important in agriculture, where farmers may encounter conflicting information
regarding pesticides, machinery, weather conditions, production methods, or occupational practices.
Consequently, domestic messaging applications are most likely to contribute to agricultural safety when
reliable organizations and qualified experts provide clear and credible information through recognizable
official channels.

Despite a growing literature on domestic messaging applications, previous Iranian studies have primarily
focused on adoption policies, governance, commercialization, brand associations, political communication,
and advertising effectiveness (Abharzanjani et al., 2025; Askari et al., 2023; Bakhshizadeh Borj et al.,
2020; Momeni et al., 2019; Nikokhsal et al., 2021). International research has similarly concentrated on
digital marketing, health-related messaging, social interaction, psychological outcomes, and message design
(Barreira et al., 2025; Dauber et al., 2022; Gregoriades et al., 2021; Karsay et al., 2022). Thus, limited
empirical evidence is available regarding the direct contribution of domestic messaging applications to
agricultural safety culture. Accordingly, the present study aimed to examine the effects of Eitaa, Rubika, and
Bale on overall safety culture and its dimensions of individual safety, group safety, tools and equipment safety,
and environmental safety among agricultural operators in Yazd Province.

Materials and Methods

This applied study used a quantitative descriptive-survey design. The statistical population consisted of
agricultural operators in Yazd Province, including farmers, orchardists, greenhouse operators, and other
individuals engaged in agricultural production who used at least one of the domestic messaging applications
Eitaa, Rubika, or Bale. Because agricultural operators were geographically distributed across the province,
proportionate stratified sampling was used, with agriculturally active counties treated as strata and eligible
participants subsequently selected through convenience sampling within each stratum. A final sample of 220
respondents was included.

Data were collected using a researcher-developed questionnaire designed to assess the perceived effectiveness
of Eitaa, Rubika, and Bale and the principal dimensions of agricultural safety culture. Safety culture was
operationalized through four dimensions: individual safety, group safety, tools and equipment safety, and
environmental safety. The measurement model was evaluated by examining factor loadings, Cronbach's alpha,

rho A, composite reliability, and average variance extracted. Discriminant validity was assessed using the



Fornell-Larcker criterion. Structural model assessment included coefficients of determination, predictive
relevance indices, and the overall goodness-of-fit index.

Partial least squares structural equation modeling was performed using SmartPLS. The hypothesized
relationships were evaluated on the basis of standardized path coefficients and t statistics. A t value greater
than 1.96 was considered evidence of statistical significance at the 95% confidence level. Three primary
hypotheses assessed the effects of Eitaa, Rubika, and Bale on overall agricultural safety culture, while 12
subsidiary hypotheses examined their respective effects on the four safety dimensions.

Findings

The measurement model demonstrated acceptable psychometric properties. Factor loadings exceeded the
required threshold, and the reliability indicators for the constructs were satisfactory. Convergent and
discriminant validity criteria were also met. The structural model showed adequate explanatory and predictive
capability, and the overall goodness-of-fit index was 0.721, indicating a strong overall fit for the proposed
conceptual model.

The results supported all three primary hypotheses. Eitaa had a positive and statistically significant effect on
agricultural safety culture, with a standardized path coefficient of f=0.288 and t=3.529. Rubika also exerted a
significant positive effect, with f=0.190 and t=2.210. Bale had a positive and significant effect on safety
culture, with f=0.218 and t=2.265. Comparison of the standardized coefficients indicated that Eitaa had the
strongest overall effect, followed by Bale and Rubika.

All 12 subsidiary hypotheses were also supported. Each of the three messaging applications had positive and
statistically significant effects on individual safety, group safety, tools and equipment safety, and
environmental safety. The standardized path coefficients for Eitaa ranged from 0.232 to 0.300, indicating
consistently positive relationships across the four safety dimensions. The strongest dimension-specific
association in the model was observed between Eitaa and group safety, with $=0.300 and t=3.780.

Rubika also demonstrated statistically significant positive effects across all four dimensions, although its
coefficients were generally smaller, ranging from 0.189 to 0.232. Its smallest effect was observed for tools and
equipment safety, with =0.189. Bale demonstrated positive and significant effects across all four dimensions,
with coefficients ranging from 0.223 to 0.277. Overall, the findings indicate that all three domestic messaging
applications contributed to agricultural safety culture, but their relative strength of association differed.
Discussion and Conclusion

The findings demonstrate that domestic messaging applications can function as meaningful communication
channels for strengthening safety culture among agricultural operators. The significant overall effects of Eitaa,
Rubika, and Bale indicate that farmers' engagement with these platforms may facilitate greater exposure to
safety information, warnings, educational materials, and practical recommendations. Digital messaging can

reduce the temporal and geographical barriers associated with conventional agricultural training by placing

safety information directly within communication environments that users already access.



The stronger effect observed for Eitaa suggests that the effectiveness of domestic messaging applications is
not uniform. Differences in user familiarity, accessibility, participation in specialized channels, perceived
usefulness, content availability, or patterns of daily use may explain why one platform produces a stronger
association with safety culture than another. Therefore, agricultural communication strategies should not
assume that all platforms are interchangeable. Platform-specific patterns of use should be considered when
deciding where and how safety information should be distributed.

The significant effect on individual safety suggests that messaging applications can reinforce personal attention
to safe behavior, the use of protective measures, and awareness of occupational hazards. Their effects on group
safety are particularly important because agricultural safety is not exclusively an individual responsibility.
Group communication enables users to exchange experiences, circulate warnings, identify dangerous practices,
and create shared expectations concerning acceptable safety behavior. The particularly strong relationship
between Eitaa and group safety indicates that digitally mediated peer communication may be an important
mechanism through which safety culture develops.

The positive effects on tools and equipment safety also have practical importance. Agricultural machinery and
equipment present substantial hazards when used incorrectly or maintained inadequately. Messaging platforms
can provide farmers with short instructional materials, visual demonstrations, maintenance reminders, and pre-
operation safety checklists that are available at the point of need. Similarly, the observed effects on
environmental safety highlight the potential value of rapid messaging for communicating warnings about
weather events, unsafe field conditions, environmental threats, fires, dust storms, temperature extremes, or
other locally relevant hazards.

Taken together, the results indicate that domestic messaging applications should be viewed not merely as social
communication tools but as potential components of agricultural risk communication and safety education
systems. Their effectiveness, however, depends on the credibility, clarity, relevance, and timeliness of the
information delivered through them. Establishing official and professionally managed channels, tailoring
content to regional agricultural conditions, using accessible language, and providing opportunities for
interaction with experts may substantially increase their practical value.

In conclusion, Eitaa, Rubika, and Bale were all positively associated with safety culture and its four dimensions
among agricultural operators in Yazd Province, with Eitaa demonstrating the strongest overall effect. These
findings support the integration of domestic messaging platforms into agricultural safety communication
programs and suggest that strategically designed digital communication can contribute to greater safety
awareness, improved individual and collective practices, safer use of equipment, and greater responsiveness

to environmental hazards.
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