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ABSTRACT 

Article history: 
 The adoption of digital and mechanized innovations in rice farming 

systems remains uneven across gender groups, particularly in developing 
agricultural economies where socio-cultural norms, resource access, and 
technological literacy vary significantly. This study proposes a Gender-
Responsive Technology Acceptance Model (GRTAM) to examine the 
determinants influencing digital innovation adoption in rice farming 
systems. The framework integrates classical Technology Acceptance 
Model (TAM) constructs with gender-sensitive variables such as decision-
making autonomy, access to agricultural information, and perceived 
socio-economic benefits. 
Drawing upon empirical and conceptual insights from prior studies 
(Ambong & Paulino, 2020; Mariano et al., 2012), this research synthesizes 
evidence on how gender moderates adoption behavior in agricultural 
technology contexts. The study further incorporates mechanization 
constraints highlighted in Philippine and Asian rice farming systems 
(Abad, 2021; Alvaro et al., 2021). A comparative literature synthesis 
reveals that female farmers often face structural barriers in accessing and 
utilizing improved rice technologies, despite their significant role in 
agricultural productivity. 
The proposed model emphasizes behavioral intention, perceived 
usefulness, and perceived ease of use, while extending TAM with 
gendered socio-economic constructs. Findings from literature synthesis 
suggest that gender-responsive interventions significantly enhance 
adoption rates and improve farm-level efficiency. The study contributes 
to the growing body of knowledge on agricultural digital transformation 
and provides a theoretical foundation for policymakers and agritech 
developers to design inclusive innovation systems. 
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1. INTRODUCTION 

1.1 Background 

The Rice farming systems in developing economies are undergoing a structural transformation driven by 

digital agriculture, mechanization, and smart farming technologies. Despite these advancements, adoption 

rates remain inconsistent across demographic groups, particularly between male and female farmers. 

Studies indicate that mechanization in rice farming is still limited in several Southeast Asian regions, 

including the Philippines, where farmers are considered among the least mechanized in the region (Alave, 

2012). This technological gap highlights the need for more inclusive frameworks that consider socio-

cultural and gender-based disparities in technology adoption. 

Empirical studies have consistently shown that gender plays a significant role in agricultural technology 

adoption. For instance, Addison et al. (2018) found that gender significantly affects the adoption of 

improved rice technologies in Ghana, where male farmers generally exhibit higher adoption rates due to 

better access to resources and extension services. Similarly, research by Diiro et al. (2015) highlights that 
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gender disparities in fertilizer adoption are strongly influenced by intra-household decision-making 

dynamics. 

The Technology Acceptance Model (TAM), originally developed by Davis, has been widely used to explain 

user behavior in technology adoption contexts. However, its traditional structure does not sufficiently 

capture gendered socio-economic disparities in agricultural settings. Studies such as Ambong and Paulino 

(2020) demonstrate the applicability of TAM in rice farming contexts but also highlight the need for 

contextual adaptation to address socio-cultural variables. 

1.2 Problem Statement 

Despite increasing availability of digital and mechanized agricultural technologies, adoption among rice 

farmers remains uneven, particularly between male and female farmers. Existing models fail to adequately 

incorporate gender-based structural constraints, leading to incomplete explanations of adoption behavior. 

Therefore, there is a need for a gender-responsive extension of TAM to better understand digital innovation 

adoption in rice farming systems. 

1.3 Research Objectives 

This study aims to: 

1. Develop a Gender-Responsive Technology Acceptance Model (GRTAM) for rice farming systems. 

2. Analyze the role of gender in moderating technology adoption behavior. 

3. Identify socio-economic and behavioral determinants influencing digital innovation adoption. 

4. Provide policy and practical recommendations for inclusive agricultural technology deployment. 

3.4 Significance of the Study 

This research contributes to agricultural innovation literature by integrating gender dynamics into 

technology acceptance modeling. It provides actionable insights for policymakers, agricultural extension 

agencies, and agritech developers to design inclusive and effective adoption strategies. As highlighted by 

Huyer (2016), closing the gender gap in agriculture is essential for sustainable food security and 

productivity enhancement. 

2. LITERATURE REVIEW 

2.1 Technology Adoption in Agriculture 

Technology adoption in agriculture has been widely studied using diffusion and behavioral models. Early 

foundational work by Feder and Umali (1993) and Feder et al. (1985) established that adoption is 

influenced by economic incentives, risk perception, and institutional access. Doss (2006) further 

emphasized that micro-level studies reveal significant heterogeneity in adoption behavior that macro 

models often overlook. 

In rice farming systems, adoption of modern technologies is influenced by mechanization availability, labor 

constraints, and institutional support (Mariano et al., 2012). Studies in the Philippines indicate that farmers 

who adopt modern rice technologies achieve higher productivity and efficiency levels, although adoption 

remains uneven across regions and genders. 

2.2 Gender and Agricultural Technology Adoption 

Gender is a critical determinant of agricultural technology adoption. Addison et al. (2018) demonstrate that 

gender significantly affects adoption behavior in rice farming systems in Ghana, where female farmers face 

constraints such as limited access to credit, land, and extension services. This finding is consistent with 
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Aduwo et al. (2019), who conducted a systematic review and concluded that gender differences in 

agricultural technology adoption are persistent across developing countries. 

Similarly, Aryal et al. (2020) highlight that women's participation in decision-making significantly increases 

the likelihood of adopting climate-smart agricultural technologies. In the context of rice farming, 

Mujawamariya et al. (2022) show that gendered constraints influence adoption of improved rice varieties 

in Madagascar. 

Huyer (2016) emphasizes that closing the gender gap in agriculture is not only a social equity issue but also 

a productivity imperative. Ani and Casasola (2020) further argue that gender-responsive agricultural 

development policies can significantly enhance technology diffusion outcomes. 

2.3 Technology Acceptance Model (TAM) in Agriculture 

The Technology Acceptance Model (TAM) is widely used to explain technology adoption behavior based on 

perceived usefulness and perceived ease of use. Chow et al. (2012) extended TAM in educational technology 

contexts, demonstrating its adaptability to non-traditional environments. Ambong and Paulino (2020) 

applied TAM to rice farmers and found that behavioral intention significantly predicts adoption of modern 

rice technologies. 

However, TAM has limitations in capturing socio-cultural and gender-based variables. Studies such as 

Binyamin et al. (2020) suggest that moderating variables like gender and age significantly influence TAM 

constructs, indicating the need for extended models. 

2.4 Mechanization and Digital Innovation in Rice Farming 

Mechanization plays a crucial role in improving rice productivity. Abad (2021) highlights that machinery 

requirements must be strategically prioritized to optimize deployment efficiency. Alvaro et al. (2021) found 

that mechanization significantly improves labor productivity but may also lead to unequal benefit 

distribution among farm workers. 

Dalman et al. (2023) and Orge et al. (2022) emphasize that mechanization models must consider 

smallholder constraints. Bautista (2020) further highlights that modernization programs in rice farming 

require integrated policy frameworks to ensure equitable access. 

2.5 Research Gap 

Although existing studies address technology adoption and gender separately, there is limited integration 

of gender dynamics within behavioral technology acceptance models in rice farming systems. Furthermore, 

most TAM-based studies fail to incorporate structural agricultural constraints such as mechanization access 

and institutional inequality. This study addresses this gap by proposing a Gender-Responsive Technology 

Acceptance Model (GRTAM) that integrates behavioral, socio-economic, and gendered dimensions. 

3. METHODOLOGY 

3.1 Research Design 

This study adopts a conceptual–analytical research design grounded in systematic literature synthesis and 

model development. The objective is not primary data collection but the construction of a Gender-

Responsive Technology Acceptance Model (GRTAM) tailored for rice farming systems. The design integrates 

Technology Acceptance Model (TAM) foundations with gender-differentiated agricultural adoption 

determinants identified in prior empirical studies (Ambong & Paulino, 2020; Mariano et al., 2012). 

The methodological approach is appropriate for theoretical model innovation, particularly in domains 

where behavioral, socio-economic, and structural variables interact in complex ways. According to Doss 

(2006), such micro-level synthesis approaches are essential for understanding heterogeneous adoption 

behavior in agriculture. 
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3.2 Theoretical Framework: Gender-Responsive TAM (GRTAM) 

The proposed framework extends TAM by incorporating gender as a moderating and structural 

determinant. The original TAM constructs—Perceived Usefulness (PU), Perceived Ease of Use (PEOU), and 

Behavioral Intention (BI)—remain central. However, this model introduces additional constructs: 

1. Gendered Access to Resources (GAR) 

2. Decision-Making Autonomy (DMA) 

3. Agricultural Extension Accessibility (AEA) 

4. Socio-economic Constraints Index (SECI) 

5. Mechanization Exposure Level (MEL) 

These constructs are informed by empirical findings that highlight gender disparities in agricultural 

innovation adoption (Addison et al., 2018; Diiro et al., 2015). For example, Addison et al. (2018) 

demonstrated that gender significantly influences perceived benefits and adoption of improved rice 

technologies, particularly in Ghanaian agricultural systems. 

3.3 Model Structure and Hypotheses Development 

The GRTAM assumes that: 

• PU and PEOU positively influence Behavioral Intention (BI). 

• Gender moderates the relationship between TAM constructs and BI. 

• GAR and DMA directly influence PU and PEOU. 

• MEL strengthens PU by increasing perceived productivity benefits. 

• SECI negatively influences adoption intention. 

Hypothesis logic is derived from prior literature: 

• H1: PU positively affects BI in rice farming technology adoption. 

• H2: PEOU positively affects BI. 

• H3: Gender moderates PU–BI relationship. 

• H4: GAR positively influences PU and PEOU. 

• H5: SECI negatively affects BI. 

Aryal et al. (2020) support the inclusion of gendered decision-making effects, showing that women’s 

participation increases climate-smart technology adoption. Similarly, Mujawamariya et al. (2022) confirm 

that gendered constraints significantly shape adoption of improved rice varieties. 

3.4 Data Synthesis Approach 

A structured qualitative meta-synthesis method was used to extract patterns from selected literature. 

Studies were categorized into: 

• Rice-specific adoption studies (e.g., Ambong & Paulino, 2020) 
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• Gender-focused agricultural adoption studies (e.g., Addison et al., 2018) 

• TAM-based behavioral studies (e.g., Chow et al., 2012) 

• Mechanization and digital agriculture studies (e.g., Abad, 2021; Alvaro et al., 2021) 

This triangulation ensures conceptual validity of the proposed framework. According to Ambong (2022), 

systematic reviews in agricultural adoption research help consolidate fragmented evidence across regions. 

3.5 Analytical Procedure 

The analytical process involved: 

1. Identification of recurring constructs in adoption literature 

2. Mapping constructs into TAM structure 

3. Integration of gender-responsive variables 

4. Validation of conceptual relationships through cross-study comparison 

5. Development of a unified theoretical model (GRTAM) 

Structural Equation Modeling (SEM) principles were used as a conceptual guide for mapping relationships, 

following recommendations by Hair et al. (2022) and Kline (2023), although no empirical dataset was 

analyzed. 

4. RESULTS 

4.1 Emergent Model Structure 

The synthesis resulted in a multi-layered GRTAM framework where gender operates as both a moderating 

and mediating factor. The model demonstrates that traditional TAM constructs alone are insufficient in 

agricultural contexts where socio-economic inequalities are prominent. 

Findings from Addison et al. (2018) repeatedly show that gender differences significantly affect perceived 

usefulness of rice technologies. Female farmers tend to evaluate technology based on labor-saving potential, 

while male farmers emphasize productivity gains. 

4.2 Influence of Gendered Constraints 

The analysis reveals that Gendered Access to Resources (GAR) is a primary determinant influencing 

adoption behavior. Studies such as Diiro et al. (2015) confirm that access to inputs such as fertilizer is 

significantly lower among female-headed households, directly affecting adoption likelihood. 

Similarly, Alshurideh et al. (2021) demonstrate that gender moderates acceptance behavior in technology 

systems, reinforcing the argument that gender is not merely a demographic variable but a structural 

determinant. 

4.3 Mechanization and Digital Adoption Linkage 

Mechanization exposure significantly increases perceived usefulness of digital farming tools. Abad (2021) 

highlights that targeted machinery deployment improves efficiency in rice production systems. However, 

Alvaro et al. (2021) caution that mechanization benefits are unevenly distributed, often favoring larger or 

male-dominated farms. 
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This imbalance reduces overall adoption equity and reinforces the need for gender-sensitive policy 

frameworks. 

4.4 Behavioral Intention Formation 

Behavioral intention (BI) is primarily driven by: 

• Perceived usefulness (strongest predictor) 

• Perceived ease of use 

• Socio-economic accessibility 

• Gender-based constraints 

Ambong and Paulino (2020) confirm that TAM constructs significantly predict adoption intention in rice 

farming contexts. However, this study extends their findings by showing that gender significantly alters the 

strength of these relationships. 

4.5 Key Findings Summary 

• Gender significantly moderates TAM relationships 

• Resource access inequality is a major adoption barrier 

• Mechanization improves perceived usefulness but is unevenly distributed 

• Socio-economic constraints reduce adoption intention among female farmers 

• TAM must be extended for agricultural inclusivity 

5. DISCUSSION 

5.1 Theoretical Implications 

The proposed GRTAM extends the traditional Technology Acceptance Model by embedding gender as a 

structural determinant rather than a peripheral moderator. This aligns with Huyer (2016), who emphasizes 

that gender inequality in agriculture must be structurally addressed rather than descriptively analyzed. 

The findings also support TAM extensions proposed in prior studies such as Binyamin et al. (2020), which 

highlight the importance of moderating variables like gender and age in technology acceptance behavior. 

5.2 Practical Implications 

For policymakers, the model suggests that agricultural technology deployment programs must be gender-

targeted. Mechanization policies like those discussed by Bautista (2020) and Abad (2021) should 

incorporate gender-specific access strategies. 

Extension services should prioritize female farmers through: 

• Subsidized mechanization access 

• Digital literacy programs 

• Inclusive training systems 

5.3 Comparison with Existing Literature 
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Compared to Mariano et al. (2012), which focuses on general adoption determinants, this study introduces 

a gender-specific behavioral layer. Similarly, while Chow et al. (2012) apply TAM in non-agricultural 

contexts, this study contextualizes it within rice farming systems. 

5.4 Limitations 

• Lack of empirical dataset validation 

• Context-specific focus on rice farming systems 

• Limited quantitative calibration of constructs 

Despite these limitations, the conceptual model provides a strong theoretical foundation for future 

empirical testing using SEM techniques (Hair et al., 2022). 

6. CONCLUSION 

This study developed a Gender-Responsive Technology Acceptance Model (GRTAM) to analyze digital 

innovation adoption in rice farming systems. The model extends traditional TAM by integrating gendered 

socio-economic and structural variables that significantly influence adoption behavior. 

Findings confirm that gender plays a critical role in shaping perceived usefulness, access to resources, and 

behavioral intention toward agricultural technologies. Mechanization and digital farming tools improve 

productivity perceptions but remain unevenly accessible across gender groups. 

The study contributes theoretically by bridging gender studies and technology acceptance research in 

agriculture. Practically, it provides a framework for designing inclusive agricultural innovation policies that 

enhance adoption equity and productivity. 

Future research should validate the proposed model using empirical structural equation modeling across 

diverse agricultural regions. 
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