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ABSTRACT 

	
Aims: Extension and advisory services are crucial for farmers to increase their output and income, but farmers with disabilities (FwDs) face numerous challenges in receiving these services. Consequently, this study investigates the factors influencing farmers with disabilities' access to agricultural extension services in Ghana. 
Study design: A quantitative approach was employed using the Fractional Outcome Regression Model to analyze the data.
Place and Duration of Study: The study was conducted in the 16 regions of Ghana, West Africa, from June to August 2023. 
Methodology: The study sampled 386 FwDs and 60 agricultural extension agents from all sixteen regions of Ghana. A survey as an instrument/method was used for data collection, and two semi-structured questionnaires were developed and distributed to agricultural extension officers and FwDs in farming communities across the country to gather primary data. 
Results: The findings of the study indicate that three variables were found to be statistically significant in determining FwDs' access to agricultural extension and advisory services per year. These include the age of the farmer, access to farmer-based organizations, and years of farming experience. All these variables were found to have a significant impact on FwDs' access to extension services. The study highlights the importance of FBOs and farming experience in increasing access to extension services for FwDs.
Conclusion: These findings can inform policy and program development to improve the well-being of FwDs through greater access to extension services.
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1. INTRODUCTION 
Millions of people in Ghana depend on the agricultural sector for their food and livelihoods. However, receiving agricultural extension services can be extremely difficult for farmers with disabilities (FwDs). According to Anang et al. (2020), extension services are crucial for farmers to increase their output and income, but for farmers with disabilities (FwDs), challenges to receiving these services can include discrimination, a lack of knowledge, and inadequate infrastructure. The literature suggests that extension services play a vital role in enhancing the well-being of farmers or people in rural regions by increasing value, productivity, and food security (Anang et al., 2020; Danso-Abbeam et al., 2018; Pan, Smith, et al., 2018). However, access to extension services is not universal and certain groups, such as farmers with disabilities (FwDs) face challenges in accessing these services (Agyei‐Okyere et al, 2019). Research has shown that farmers who have disability but are members of farmer-based organizations (FBOs) are more likely to benefit from the group's activities, leading to higher yield margins compared to farmers who are not members of FBOs (Salifu et al, 2010). Additionally, educational attainment is a significant predictor of agricultural productivity (Randell and Gray, 2016). 
Research suggests farmers with higher levels of education are often better at making decisions and managing resources, leading to more efficient use of farm inputs and resultant higher productivity (Asadullah and Rahman, 2009; Reimers and Klasen, 2013). Land size is another factor that is associated with agricultural productivity and income for smallholder farmers.  Research indicates that access to markets and credit can also play a significant role in smallholder farmers' income (Mariyono, 2019). Additionally, for farmers with disabilities’ access to extension services and other resources is hindered by discrimination and other barriers such as social and cultural barriers, lack of awareness and understanding, and lack of specialized equipment and personnel (Agole et al., 2021). Therefore, it is crucial to address these challenges and ensure that all farmers, including those with disabilities, have equal access to extension services and other resources to improve their productivity and income. Due to the above challenges, this research aims to investigate the factors that influence chances of FwD's access to agricultural extension services in Ghana. The results of this research will provide valuable insights into the challenges faced by FwDs in accessing agricultural extension services and inform the development of strategies to improve their access to these services to promote their productivity. 
2. Methodology
The researchers used a quantitative research approach, with a sample size of 386 farmers with disabilities and 60 agricultural extension agents from all sixteen regions in Ghana. The questionnaires were designed to elicit responses on the factors that influence the chances of FwDs in accessing extension and advisory services. The data collected were analyzed using Stata.  A Fractional Outcome Regression Model was used to determine the factors influencing farmers with disabilities to access agricultural extension services per year. The model is given by the Fractional Probit Model for Y with Values between 0 and 1 on continuous variables.

The Fractional Outcome Regression Model captures nonlinear relationships between the outcome variable, which is the proportion of visits received by a farmer with a disability, and the explanatory variables, which are the socioeconomic and demographic characteristics of the respondents. The model was estimated using the Probit function, which is a cumulative distribution function of the standard normal distribution. The statistics used to evaluate the model's performance include the number of observations, Wald chi2, Prob > chi2, Pseudo R2, and Log pseudolikelihood. The results obtained from the analysis were interpreted to identify the factors that influenced FWD's access to extension services.  
The Fractional Outcome Regression Model was chosen for this study because it is particularly well-suited for analysing data where the outcome variable is a proportion, in this case, the proportion of visits received by a farmer with a disability. This model captures nonlinear relationships between the outcome variable and explanatory variables, which are the socioeconomic and demographic characteristics of the respondents. By using the Probit function, a cumulative distribution function of the standard normal distribution, the model ensures that the predicted values remain within the 0 to 1 range, making it an appropriate choice for proportion data. Furthermore, the model's flexibility allows it to effectively handle the unique distributional characteristics of proportion data, providing meaningful probabilistic interpretations of how various factors impact the accessibility of agricultural extension and advisory services for farmers with disabilities.
In addition to capturing nonlinear relationships, the Fractional Outcome Regression Model provides a robust statistical evaluation of the model's performance. The evaluation statistics used, including Wald chi2, Prob > chi2, Pseudo R2, and Log pseudolikelihood, offer insights into the overall significance, goodness-of-fit, and explanatory power of the model. This ensures that the findings from the analysis are reliable and meaningful. By accurately capturing the influence of genetic and environmental factors, the model allows for a comprehensive understanding of the factors that impact farmers with disabilities in accessing agricultural extension services, highlighting the importance of both genetic predispositions and the nurturing environment in shaping personality traits and behavioural patterns.

3. results and discussion

Table 1.0      Factors that influence access to Extension and advisory services by FwDs
	Access to agricultural extension services per year
	Coef.
	Std. Err.
	Z
	P>z
	[95% Conf.
Interval]

	Age
	0.2654106**
	0.1190168
	2.23
	0.026
	0.0321419
	0.4986793

	Gender
	0.285274
	0.340243
	0.84
	0.402
	-0.38159
	0.9521381

	educational level
	-0.1371427
	0.0981632
	-1.40
	0.162
	-0.329539
	0.0552536

	household size
	-0.2500481
	0.1477417
	-1.69
	0.091
	-0.5396166
	0.0395204

	FBO
	0.6599238***
	0.2053733
	3.21
	0.001
	0.2573995
	1.062448

	experience in farming
	-0.2839021***
	0.1063567
	-2.67
	0.008
	-0.4923575
	-0.0754467

	_cons
	0.19049
	0.6777229
	0.28
	0.779
	-1.137823
	1.518802

	Log pseudolikelihood 
	=
	-112.07038
	

	Number of obs
	=
	206
	

	Wald chi2(6)
	=
	45.77
	

	Prob>chi2
	=
	0.0000
	

	Pseudo
	=
	0.2012
	


Significance level: 1%***,     Source: Field data 2022
The model was found to fit well with the data and was significant at a 0.0000 level. Three variables were found to influence the FWD's access to agricultural extension and advisory services per year out of the six variables examined. The first variable analysed in this study was the age of the farmers with disabilities (FwDs). The analysis revealed a significant relationship at 0.026 with a coefficient of 0.2654, indicating that older farmers in the study area had greater access to agricultural extension services compared to their younger counterparts. This finding aligns with the expectation that older farmers possess advantages in capital accumulation, extension visits, and credit eligibility, as highlighted by Leys (1978). Older farmers often have more experience and established networks, which can facilitate access to such services.
However, this result contrasts with previous studies, such as those conducted by Abdallah and Abdul-Rahaman (2016), which found an inverse relationship between age and access to agricultural extension services. These earlier studies suggested that younger farmers might be more proactive and better positioned to access extension services due to their adaptability and openness to new technologies. The discrepancy between these findings underscores the importance of considering context-specific factors when analysing the determinants of access to agricultural extension services for farmers with disabilities.
The second variable was the Farmer-Based Organization (FBO) of the FwDs, which was found to be significant at 0.001 with a coefficient of 0.6599. The results indicated that farmers in FBOs are more likely to have access to extension services than those without membership. Similar studies have also found that FwDs who are members of FBOs are more likely to benefit from the group's activities and have higher yield margins (Van Steenis, 2014). The third variable was the years of farming experience in FwDs, which was found to be significant at 0.008 with a negative coefficient of -0.2839. The results indicated that farmers with long-term farming experience stand a better chance of accessing extension services. However, this finding is contrary to previous studies that have reported that years of farming experience did not influence FwDs' access to extension services. 
This study’s findings have significant implications for the development and delivery of agricultural extension services to farmers with disabilities (FwDs). First, the analysis revealed that age plays a crucial role in access to these services, with older farmers benefiting more than younger ones. This suggests that policymakers and extension service providers should consider targeted interventions to ensure equitable access for younger farmers, who may lack the capital, experience, and networks that older farmers possess. Tailored programs that provide support, training, and resources to younger FwDs could help bridge this gap and enhance their participation in agricultural extension services. 

Moreover, the significant influence of Farmer-Based Organizations (FBOs) on access to extension services highlights the importance of fostering and supporting these groups. Membership in FBOs appears to offer substantial advantages, likely due to the collective resources, shared knowledge, and increased bargaining power these groups provide. Consequently, initiatives aimed at encouraging FwDs to join or form FBOs could greatly enhance their access to extension services. Lastly, the negative relationship between years of farming experience and access to extension services suggests that experienced farmers may face barriers that limit their engagement with these services. Understanding and addressing these barriers, possibly through tailored support and outreach programs, could improve service delivery and ensure that experienced FwDs continue to benefit from extension services. Overall, these findings underscore the need for context-specific and inclusive approaches to agricultural extension service provision.

4. Conclusion

This study investigated the determinants of access to extension services by farmers with disability in Ghana using a fractional outcome regression model. The study found that the factors that influence farmers with disabilities' access to extension services include the age of the farmer, farmer-based organization membership, and years of farming experience. The results indicate that older farmers have a higher likelihood of accessing extension services, while younger FwD have a lower likelihood of accessing extension services. Additionally, farmers who are members of farmer-based organizations have a higher likelihood of accessing extension services. These findings highlight the importance of considering the unique needs and challenges of farmers with disabilities when developing and implementing extension services. It is also crucial for policymakers to consider the role of farmer-based organizations in enhancing access to extension services for farmers with disabilities. Furthermore, it would be beneficial for further research to explore how other factors such as education, land size, and access to credit and labour, also influence FwDs' access to extension services.
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