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A Well-Being Perspective on Drone Adoption _

Mojtaba Shekarbaygi!, Shahpar Geravandi'*, and Farahnaz Rostami!
Abstract
Traditional technology acceptance models primarily focus on behavioral factors, with limited
exploration of well-being perspectives. This study examines the role of technology well-

being, based on the PERMA framework, in shaping the intention and adoption of drone

technology among potato farmers in western Iran.

drone adoption, with path coefficients of 0.85 for intention and 0.38 for acceptance. Positive

emotions, however, showed no significant effect. These findings highlight the critical role of
well-being in technology acceptance, offering novel insights for precision agriculture. The
results suggest that policymakers should prioritize persuasive strategies to enhance farmers’
intentions, beyond merely promoting technology use. As one of the first studies to apply
well-being theory to agricultural technology adoption, this research lays a foundation for
future investigations, emphasizing technology well-being as a key driver of agricultural
innovation.

Keywords: Drone technology, PERMA framework, Potato farmers, Precision agriculture,

Technology well-being.

1.Introduction
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Fig 1. - Technology in potato - (Kermanshah, Iran).

2.The PERMA Model and Technology Well-Being
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Accomplishment—which collectively offer a holistic perspective on how well-being shapes
technology adoption (Ascenso et al., 2018). Unlike TAM and UTAUT, which prioritize
utilitarian factors, PERMA captures farmers’ psychological and professional motivations,
making it particularly suited for rural agricultural contexts (Lenzenweger, 2004).

Positive Emotions, such as happiness and hope, are central to well-being and can foster
technology adoption by creating favorable user experiences (Chisale & Phiri, 2022).
Research shows that positive experiences with technology evoke emotions that enhance
adoption intentions (Miiller et al., 2016; Sahin et al., 2022). Engagement, defined as deep

involvement in meaningful activities, is influenced by user experience quality, including
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challenge and perceived control (Lubis et al., 2019). Higher engagement is linked to stronger
adoption intentions (Hussain et al., 2019). Relationships, a key PERMA component,
emphasize social connections that facilitate adoption through collaboration and shared
learning (Taylor, 2011). Meaning, reflecting purpose and life satisfaction, encourages
positive attitudes toward technology use (Barachi et al., 2022). Accomplishment, tied to goal
achievement, enhances motivation and adoption intent by fostering a sense of mastery

(Umucu et al., 2022).

Based on this framework, the following hypotheses are proposed (see Figure 2):

e HI: Positive emotions toward drone technology significantly enhance farmers’
intention to adopt it.

e H2: Engagement with drone technology positively influences farmers’ intention to
adopt it.

e H3: Social relationships in the context of drone technology positively impact farmers’
intention to adopt it.

o H4: Meaning derived from drone technology is positively linked to farmers’ intention
to adopt it.

e HS: Accomplishments in using drone technology strengthen farmers’ intention to
adopt it.

e H6: The intention to use drone technology directly influences its actual adoption.
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3. Materials and Methods
3.1. Study Area

This study was conducted in Kermanshah Province, western Iran (Fig. 3), a - agricultural

region and
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Fig 3. Locations of Kermanshah Provinc-.
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Sampling NISHH0A

DRSNS Al e e al20MOM The study targeted the entire population of 596
potato farmers, as documented by the Statistical Center of Iran (2019). Based on Krejcie and
Morgan’s (1970) sample size table, a sample of 234 farmers was determined (n = 234)

Data analysis was performed using SPSS 16 and SmartPLS 3. Preliminary checks for
normality, outliers, and multicollinearity were conducted to ensure data validity, with all
metrics meeting acceptable thresholds, consistent with Subhaktiyasa (2024). Partial Least
Squares Structural Equation Modeling (PLS-SEM) was employed due to its robustness in
analyzing complex models and suitability for smaller sample sizes (Hair & Alamer., 2022).
The conceptual model incorporated latent variables (reflective and/or formative constructs),

with relationships examined using SmartPLS 3.



174

175
176
177

178
179
180
181
182
183
184
185
186
187
188
189
190
191

192
193

194
195
196
197

Journal of Agricultural Science and Technology (JAST), 28(5)
In Press, Pre-Proof Version

Table 1. :
Measure Description Number

of items
Positive emotion Feelings of happiness, hope, and enjoyment in 3
(Pe) using technology (1= very low, 5= very
high)
Engagement Deep involvement in meaningful and challenging 5 0.87
(En) activities (1= very low, 5= very high)
Relationships User’s understanding and long-term commitment 4 -
(Re) to - technology (1= very low, 5= very high
Meaning Sense of purpose and career ﬂ 3 -
(Me) (1 = strongly disagree,
5= strongly agree)
Accomplishment Farmers” sense of success in achieving 3 -
(Ac) professional goals through_ 1=
strongly disagree, 5= strongly agree)
Intention Farmer’s decision and willingness to adopt drone 3 -
(In) technology (1= strongly disagree, 5 = strongly
agree)
Use Practical application of drones in farm 4 0.81
L) management (1= strongly disagree, 5= strongly

agree)

4. Findinis

The respondents in this study had a mean age of 46.2 years (SD = 15.3), ranging from 24 to

70 years, with 96.6% male and 3.4% female. Most respondents (89.7%) were married, with
an average household size of four members. Educationally, 50.2% held a bachelor’s degree or
higher, 30.9% had a diploma, and 19.9% had education below the diploma Ilevel.
Occupationally, 90.6% were farmers, with 93.6% self-employed and 6.4% employed. The
mean agricultural experience was 22.5 years (SD = 11.24), while potato cultivation
experience averaged 2.5 years (SD = 2.52).

The average income from potato cultivation was 652.4 million Iranian Rials per hectare (SD
= 21.61), with cultivation costs averaging 216.0 million Iranian Rials per hectare (SD = 9.36).
Most farmers (93.6%) were native to Kermanshah Province, with a negligible proportion
being non-native. Respondents owned an average of 8.28 hectares of total land, including
4.37 hectares of dry land, 4.17 hectares of irrigated land, and 1.43 hectares of potato fields.
Over 90% of land was personally owned, with a small fraction leased or jointly owned. The

average pesticide cost for pest and weed control was 17.45 million Iranian Rials per hectare.

Confirmatory factor analysis (CFA) was conducted to evaluate the fit, validity, and reliability
of the PERMA-based model for drone technology acceptance in potato field spraying. The
model assessed dimensions including need, positive emotions, engagement, social

relationships, meaning, accomplishments, and frequency of drone use. After removing one

7
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indicator from social relationships (Re5), the model demonstrated a good fit. Goodness-of-fit

indices, correlation coefficients, and summary results are presented in Tables 2, 3, and 4.

Table 2.
Fit index SRMR D LS D G NFI RMS Theta
Recommended value <0.10 >0.05 >0.05 >0.80 <0.12
Estimated value 0.097 3.07 2.114 0.85 0.11

All factor loadings were statistically significant (p < 0.05), confirming unidimensionality.
Composite reliability (CR > 0.80) demonstrated strong internal consistency, while convergent
validity (AVE > 0.50) indicated that the indicators effectively captured variance in their
respective constructs. Discriminant validity was also confirmed, as the square root of AVE
for each construct exceeded its correlations with other constructs, ensuring construct

distinctiveness (Table 3).

Ve Factor Losdings nd Rty Metcs for e PERMA-Based Drone Acstance Model

Latent variables Observed variables factor
(Measures) (Items) loadings
B
Pe Pel 0.60 **511 0.87 0.70
Pe2 0.92 *%69.56
Pe3 0.94 *%114.69
Enl 0.85 **64.64
En En2 0.84 *%30 58
En3 0.81 *%20.67 0.87 0.59
En4 0.80 *%21.27
En5 0.43 **4.09
Mel 0.94 *%*]153.35
Me Me2 0.93 **76.26 0.95 0.87
Me3 0.91 **08.60
Rel 0.91 *%80.30
Re Re2 0.89 *%49 .40 0.91 0.78
Re3 0.87 **44.02
Re4 0.22 *2.02
Acl 0.96 *%138.48
Ac Ac2 0.90 *%65.32 0.84 0.61
Ac3 0.89 *%39.17
In Inl 0.92 **76.15
In2 0.92 **82.12 0.94 0.85
In3 0.93 **86.76
U Ul 0.89 **76.26
U2 0.87 **098.60 0.81 0.65
U3 0.74 **44.02
U4 0.71 **69.56

** Significantly at 1% error level and * significantly at 5% error level.

Based on the results presented above, the proposed measurement model for drone technology
acceptance in potato field spraying, comprising seven primary latent constructs, is a suitable

framework for conducting analyses in this study.
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Table 4. Discriminant Validity of the PERMA-Based Drone Acceptance Model (Fornell-Larcker

Criterion).
Ac En In Me Pe Re U
Ac 0.91
En 0.76 0.86
In 0.87 0.82 0.92
Me 0.87 0.76 0.89 0.93
Pe 0.54 0.47 0.52 0.51 0.83
Re 0.72 0.71 0.78 0.77 0.68 0.78
U 0.51 0.57 0.62 0.61 0.43 0.65 1

Note: The numbers of the table diameter are root AVE and the numbers below diameter are the correlation

coefficients between the variables.

Following validation of the measurement model through confirmatory factor analysis, path

analysis was employed to test the research hypotheses within the proposed conceptual

framework for drone technology acceptance in potato field spraying. The path model,

including standardized factor loadings (Fig. 4), significant path coefficients (Fig. 5), and a

summary of results (Table 5), is presented to illustrate the structural relationships in the drone

technology acceptance model.
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Positive emotion
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Fig 5:

2.953
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3.020
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The path analysis (Table 5) revealed that intention, engagement, social relationships,

meaning, and accomplishments significantly influenced drone technology acceptance in

potato field spraying (p < 0.01), while positive emotions showed no significant effect. The

coefficient of determination (R?) indicated that these factors strongly predicted acceptance

(R? = 0.38) and intention to use drones (R? = 0.85). Effect size analysis (f?) highlighted a

strong effect of intention, moderate effects of engagement, social relationships, meaning, and

accomplishments, and a weak effect of positive emotions. The high predictive relevance (Q?)

confirmed the model’s effectiveness in forecasting both intention and acceptance, supporting

its applicability for policy development to enhance drone adoption.

Table S: .
Latent variables Direct effect Indirect effect Total effect 2f R2 Q2
t B t B t B
Use of drone  Intention 0.62 **10.32 - - - - 0.62
technology  Positive emotion - - -0.02 1.21 -0.02 1.21 -
Engagement - - 0.09 **284 0.09 **2.84 -
Relationship - - 0.12  **2.74 0.12 **2.74 - 0.38 0.37
Meaning - - 020 **2.71 020 **2.71 -
Accomplishment - - 020  **289 020 **2.89 -
Positive emotion -0.03 1.20 - - -0.03 1.20 0.01
Engagement 0.15 **2.79 - - 0.15 **279 0.04
Intention Relationship 0.20  **3.02 - - 0.20  **3.02 0.08 0.85 0.72
Meaning 032  **2.86 - - 032 **286 0.09
Accomplishment 0.33  **2.95 - - 033 **295 0.17

** Significantly at 1% error level.
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5. Discussion
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al., 2022; Zhang & Li, 2005). In wealthier agricultural systems, such as those in Europe or

North America, where financial risks are lower, positive emotions may play a more
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6. Implications

6.1 Theoretical Implications

extending the application of technology well-being to emerging technologies like drones. The

limited use of the PERMA model in prior technology adoption research underscores the
study’s role in expanding the literature by incorporating diverse perspectives on acceptance
and influential factors. Incorporating technology well-being into adoption frameworks
broadens the theoretical scope and highlights its critical role in shaping farmers’ intentions

and behaviors.

6.2 Practical and Policy Implications

Policymakers often prioritize psychological factors in designing technology adoption
strategies. This study highlights the equal importance of technology well-being. To enhance
drone acceptance, planners should incorporate well-being principles into adoption programs,
ensuring both psychological and well-being factors are addressed in policy frameworks. This
approach can strengthen strategies for promoting sustainable agricultural innovations in rural

settings.

7. Limitations

This study has several limitations. First, the limited literature on technology well-being
restricted comparative analyses, constraining the depth of discussion despite contributing to
the study’s originality. Second, reliance on quantitative methods may not fully capture the
complexities of technology well-being. Future research should employ qualitative approaches
to explore nuanced dimensions and refine the PERMA framework. Third, as many potato
growers lacked direct drone experience, the study focused on the prospective role of

technology well-being. Retrospective studies comparing early adopters and new users could

enhance model validity.
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8. Conclusion

Technology well-being, though a novel concept, emerges as a critical factor in drone
technology adoption. While prior agricultural studies have largely overlooked this aspect, this
research underscores its pivotal role in shaping acceptance behaviors. Incorporating
technology well-being into existing adoption models could enhance their relevance and
applicability. Financial barriers remain a significant obstacle to drone adoption, particularly
in developing countries. Government interventions, such as financial support and policy
incentives, are essential to promote adoption. Addressing these challenges will strengthen the

technology well-being model and lay a foundation for future research in this evolving field.
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