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CHAPTER TWELVE

Determinants of Incomes for Farmers with Disabilities

Mark Arhin and Michael M. A Antwi

Abstract

We examine the factors that influence the income of Ghanaian farmers with disabilities. We
sampled 386 farmers and 62 agricultural extension agents across the sixteen regions of Ghana. We
analyzed the data using multiple linear regression models. Non-farm income-generating activities
significantly and negatively impact agricultural income, while the proportion of products sold
positively correlates with income. Conversely, larger farm sizes and higher proportions of
purchased inputs are associated with reduced income, diverging from traditional expectations of
these variables. These results suggest that higher farm sizes may dilute resource use efficiency,
and high input costs diminish profitability. The study underscores the need for targeted
interventions, including optimizing land use, reducing input costs, and promoting non-farm
income diversification. Additionally, enhancing market access and providing financial support and
technological assistance are crucial for improving the economic stability of farmers with
disabilities. These findings offer valuable insights for policymakers and stakeholders aiming to
bolster the livelihoods of this vulnerable group and foster greater economic equity within the
agricultural sector.

Keywords: Farmers with Disabilities, Incomes, Non-farm, Farm size, Products, Market,
Technological Assistance

Introduction

For a very long time, agriculture has been the main driver of economic stability,
employment, and food security in many countries. However, there are many obstacles facing the
agricultural industry, especially in poorer countries where most farmers barely make ends meet.
Among the many different types of farmers, farmers with disabilities are a disadvantaged group
that frequently faces extra obstacles to achieving growth and economic stability (Arhin, 2023). To
create inclusive policies and initiatives that can improve the livelihoods of farmers with
disabilities, it is crucial to comprehend the elements influencing their incomes. Around one billion
individuals with disabilities live in the world, most of them are employed in agriculture and are
mostly found in rural areas (Arhin, 2023). Agricultural laws and programs tend to marginalize
and ignore farmers with disabilities, despite their substantial presence in the industry (Arhin,
2023). Their productivity and income levels may suffer because of their marginalization, since
they may have less access to markets, resources, and training (Arhin, 2023). To ensure equitable
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economic development and raise the general standard of living for people with disabilities, it is
imperative to address these discrepancies.

Farmers with disabilities have difficulties that can have a bigger effect on their earnings.
Among these difficulties are physical ones, including disabilities that make it difficult for a farmer
to operate machinery, plant, or harvest crops, which lowers output and increases reliance on
outside labour. Another critical barrier is access to resources. It is common for farmers with
disabilities to have restricted access to land, loans, and agricultural inputs (seeds, fertilizers, tools)
(Sango et al. 2022). Discrimination, ignorance, or insufficient policy support may be the root cause
of this restriction (Dali, 2018). Enhancing farming practices and yield requires education and
training. Due to physical constraints, a lack of programs specifically designed for them, or societal
views, farmers with disabilities may encounter obstacles in taking advantage of these
opportunities. Selling agricultural products requires market access, but for farmers with
disabilities, this might be problematic because of transportation issues, discriminatory policies, or
a lack of market knowledge. Farmers with disabilities confront several challenges, including
discrimination and social stigma. Negative societal perceptions of disability can result in
discrimination and social isolation, which further reduce the opportunity for farmers with
disabilities to fully engage in agricultural operations and gain support from the community. The
objective of this study is to identify and analyze the essential factors influencing the incomes of
farmers with disabilities. By examining this often-overlooked group, the study aims to contribute
to the broader discourse on inclusive agricultural development and disability rights. The study
provides valuable insights for policymakers, development practitioners, and disability advocates
to create a more inclusive and equitable agricultural sector.

Incomes of Farmers with Disabilities

While many people find agriculture an accessible source of income, people with disabilities
sometimes find themselves in this industry out of necessity rather than choice. Agriculture is a
source of employment and the primary income source for rural households with a PWD member
(Siedlecka et al., 2017). 78.4% of PWDs who were employed in metropolitan China were shown
to be working in precarious, low-paying agricultural jobs (Wang & Minteer, 2018). Research in
northern Nigeria also found that people with impairments frequently engage in agricultural work
for survival (Sango et al., 2022).

Several contributing factors can affect how much money people with disabilities make
from agricultural work. The severity of the condition significantly shapes the dynamics of income,
the length of the legally recognized disability status, and the availability of labour (Siedlecka et
al., 2017). A farmer's education, experience, and the assistance they receive can significantly
impact their revenue (Whelan et al., 2009). For those with disabilities, agro-entrepreneurship
comes with its difficulties. For instance, developing small businesses in agriculture for individuals
with disabilities in Russia is linked to higher financial risks (Trunin & Osokin, 2022). The link
between disability and poverty further muddies the picture of the disability and agricultural income
relationship. According to a United States Department of Agriculture survey, one-third of
American homes with adults with disabilities that prevent them from working are more likely to
experience food insecurity than other households with PWDs (Whittle et al., 2015). Access to
agricultural extension services and agricultural income have a well-established relationship
(Emmanuel et al., 2016).
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However, when disability is factored in, the relationship gets more complicated. Compared
to their non-PWD colleagues, farmers with disabilities frequently have less access to extension
services, which results in lower income and financial hardship (Friesen et al., 2010). Access to
these services is restricted for several reasons, including limited availability of adaptive
technology, education, and funding. Access to extension services has a variety of effects on
farmers' income. Farmers' capacity to use and benefit from extension services may be influenced
by factors such as the availability of labour, the condition of the land, the level of support, and
their knowledge and experience (Whelan et al., 2009). Future studies are required to understand
these complex dynamics and the demands for better and lived experiences of Farmers with
Disabilities (FWDs) in various geographical and socio-economic circumstances.

Non-farm Income for Farmers and Farmers with Disabilities

Non-farm income plays a significant role in the livelihoods of farmers, particularly those
with disabilities. Farmers with disabilities face economic and socio-cultural challenges due to their
impairments (Sango et al., 2022). In Nigeria, Sango and colleagues highlight the need for more
research on farmers with disabilities, especially female farmers, to develop effective disability and
gender-inclusive agricultural and entrepreneurship programs (Sango et al., 2022). Smallholder
rural farmers in African nations who receive non-farm income have some insurance against the
dangers of farming, encouraging them to use innovative production techniques and increase
productivity for their well-being (Otekhile and Verter, 2017). According to research conducted in
the Gopal Ganj District in India, farmers typically received 35.12% of their income from non-farm
sources, while 64.88% came from farm sources (Mina et al., 2022). Regression analysis by Mina
et al. (2022) showed that farm income was positively correlated with several factors, including
age, household size, education, farm size, agricultural training, access to credit facilities,
association with agrarian cooperatives, and distance to the nearest market. Non-farm income also
influenced overall agricultural revenue, demonstrating that livelihood diversification contributes
to total household welfare (Mina et al., 2022). Similarly, Agole et al. (2021) observed that young
farmers with disabilities (FWDs) often experience poverty and food insecurity because they rely
primarily on small farms and unskilled labour for survival. They further noted that FWDs tend to
work in less lucrative jobs and earn lower incomes compared to farmers without disabilities.
Additionally, musculoskeletal disorders are frequently reported among fruit tree farmers, which
can reduce productivity and overall income levels (Kim et al., 2019).

In the Ghanaian context, the key concern is not only what drives farm or non-farm income
individually but what determines total income among farmers with disabilities. Studies in Ghana
have shown that total income for rural households is influenced by multiple structural and socio-
economic factors such as education level, access to productive resources, household size, farm
size, access to credit, and participation in farmer-based organizations (Asante et al., 2020; GSS,
2021). Access to extension services and agricultural technology also plays a vital role in improving
income-generating capacity. However, persons with disabilities often face compounded challenges
including limited access to land, financial services, extension support, and physical infrastructure,
which restricts their ability to expand livelihood activities (Addai et al., 2019). Therefore,
understanding what drives total income among FWDs in Ghana requires an integrated approach
that considers both farm and non-farm components as part of a unified livelihood system. This
approach allows for better policy design and intervention strategies that promote inclusion,
enhance productivity, and reduce poverty among people with disabilities in the agricultural sector.
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Despite having impairments, many fruit tree producers put in long hours, which could exacerbate
their physical health problems (Kim et al., 2019). Rural non-farm income diversification has
enhanced household well-being and encouraged agricultural technology adoption (Danso-Abbeam
et al., 2020). Increased non-farm income diversification increases the likelihood of adopting
agricultural technology, vastly improving household welfare (Danso-Abbeam et al., 2020).

Farmers with higher and off-farm incomes are more likely to repay their loans than those
with lower incomes (Kuye & Edem, 2019). Income from off-farm activities can support the
family's needs and reduce dependence on farm profits during the loan period (Kuye & Edem,
2019). In rural livelihoods, possessing multiple income sources implies a diversified income base,
which enhances household resilience and reduces vulnerability to agricultural shocks. (Malami et
al., 2021). Greater income diversification among smallholder farmers might result from expanding
sources of revenue and non-farm income (Malami et al., 2021).

Diversifying the agricultural sector can help increase climate change resistance.
Comparatively, farmers who refuse agricultural diversification incur greater farm income loss than
farmers who diversify their income-generating activities (Kiani et al., 2021). The adoption of
agricultural diversification can be influenced by institutional and demographic variables, including
subsidies, education, and awareness-raising campaigns (Kiani et al., 2021). Consequently, non-
farm income is crucial to farmers' livelihoods, especially for those who have disabilities. It offers
a way to increase agricultural income, diversify sources of income, and lessen the hazards of
farming. Land rights, personal traits, and access to resources and support systems are a few
examples of the variables that might affect non-farm income and how it affects farmers' overall
income and well-being.

Methodology

Data Collection Instruments

We created two distinct semi-structured questionnaires: one for farmers with disabilities to
understand their needs, challenges, and experiences with agricultural extension programs, and
another for officers to investigate their knowledge, attitudes, and practices regarding agricultural
extension and the requirements of farmers with disabilities. Various methods were employed to
guarantee that the questionnaire reached as many farmers with impairments as possible,
considering the Department of Agriculture's restricted reach to farmers with disabilities. A sizeable
pool of respondents was obtained by collaborating with the social welfare department, which
regularly and directly interacts with individuals with disabilities in district and municipal
assemblies.

The study population comprised persons with disabilities within the selected study area.
The total population count was obtained from two primary sources: the Department of Social
Welfare and the Jehovah’s Witness outreach team. These two institutions maintain detailed records
of individuals with disabilities, providing a reliable foundation for identifying potential
participants. In collaboration with the Jehovah’s Witness outreach team, a sampling frame was
developed by merging rosters from both the Department of Social Welfare and the outreach
database. The combined list was carefully reviewed to eliminate duplicates and verify the accuracy
of the information. Participants were then randomly selected from this consolidated roster,
ensuring that every individual had an equal chance of inclusion and minimizing potential selection
bias. After the random selection, the research team cross-checked the chosen names with both
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institutions to confirm eligibility and willingness to participate. The verified individuals
constituted the final study sample used for data collection.

A total of 122,209 farmers with disabilities from Ghana's sixteen regions of Ghana
constituted the study's population (GCA, 2019). Using the sampling approach of Krejcie & Morgan
(1970), the sample size was calculated, and a total of 386 farmers with disabilities were found to
be in the sample. The Department of Social Welfare and the Department of Agriculture in the
various Metropolitan, Municipal, and District Assemblies (MMDAs) in all sixteen regions of
Ghana provided a list of all farmers with disabilities, from which the sample was chosen. The
sample was a simple random one, stratified by district and region. Interviews were conducted with
agricultural extension officers in each of the 16 regions who assist farmers with disabilities. For
the study, interviews with sixty-two agricultural extension officers were conducted.

Table 1.0 Regional Distribution of Farmers with Disabilities and Agricultural Officers in
Ghana (Total FWD Population: 1,240)

Region Number of FWDs Number of Agricultural
Interviewed Officers

Ashanti 26 4
Brong-Ahafo 24 4
Central 24 4
Eastern 24 4
Greater Accra 24 2
Northern 24 4
Upper East 24 4
Upper West 24 4
Volta 24 4
Western 24 4
Western North 24 4
Bono East 24 4
Ahafo 24 4
Northeast 24 4
Oti 24 4
Savannah 24 4
TOTAL 386 62
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Analytical procedure
The study employed multiple linear regression to examine the relationship between farm
income and its determinants among farmers with disabilities (FWDs). This method was chosen

because it allows for assessing the effect of multiple independent variables on a single continuous
dependent variable while controlling for other factors.

The general model specification is given as:

Y; = Bo + 1 Xy + B2 Xy + P3X3 + aXs + €

Where:
e Y;: Farm income of the farmer with a disability.
e X,: Non-farm income.
e X,: Proportion of products sold.
e X;: Farm size.
e X,: Proportion of purchased inputs.
e [, Intercept.
e By, P, B3, Bs: Coefficients representing the effect of each independent variable on farm

income.
e ¢;: Error term capturing unobserved factors affecting farm income.

The analysis was conducted using statistical software, which estimated the coefficients (3)
and tested their significance to determine which factors significantly influence farm income.
Assumptions of the regression model, including linearity, normality, homoscedasticity, and
absence of multicollinearity, were checked to ensure the validity of the results.
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Results and Discussion

Table 2.0: Key Descriptive Statistics

Variable Categories/Values Percentage Key Implications
(“o)
Age Distribution  26-38 years 30.0 Younger AEAs may lack
of Extension experience and disability-
Officers specific knowledge, limiting
service quality.
39-48 years 533 The majority group, at its career

peak, is better equipped with
modern tools, but the aging
workforce trend.

49-59 years 16.7 Older AEAs provide seasoned
expertise but may struggle with
new technologies for FWDs.

Non-farm Income Farmers with non- 32.0 Diversification improves welfare,
(FWDs) farm income debt repayment, and technology
adoption.
Farmers without non- 68.0 Heavy reliance on farming
farm income increases vulnerability to shocks
and financial instability.
Farmer Members of farmer 28.7 Group participation enhances
Group/FBO groups/FBOs access to resources, support, and
Membership inclusion.
(FWDs)
Non-members 71.3 The majority were excluded due

to accessibility barriers, stigma,
and inadequate inclusive
structures.

Age Distribution of Extension Officers

The workforce of Agricultural Extension Agents (AEAs) is predominantly aging, with the
majority over 39 years of age. Older AEAs bring valuable experience and familiarity with the
challenges faced by farmers with disabilities (FWDs), including knowledge of disability issues
and traditional farming practices. However, they may have limited exposure to modern
technologies and adaptive equipment that can enhance productivity and inclusion. Conversely,
younger AEAs tend to be more technologically adept, yet they often face knowledge gaps
regarding disability-inclusive practices. This duality underscores the need for continuous
professional development and training programs that balance the benefits of experience with the
adoption of modern innovations and inclusive techniques.
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Non-Farm Income of Farmers with Disabilities (FWDs)

Analysis shows that only 32% of FWDs engage in income diversification, while the
majority (68%) rely solely on farming. Non-farm income plays a critical role in enhancing
financial resilience, enabling farmers to access credit, adopt new technologies, and buffer against
income shocks. Heavy reliance on farming exposes FWDs to multiple risks, including climate
variability, market fluctuations, and limited cash flow. Encouraging income diversification
through small businesses, vocational activities, or service provision could strengthen household
welfare, reduce vulnerability, and improve overall livelihood sustainability for FWDs.

Farmer Group/FBO Membership

The study further reveals that only 28.7% of FWDs are members of farmer groups or
Farmer-Based Organizations (FBOs), leaving 71.3% excluded. Barriers to participation include
physical inaccessibility, social stigma, and the absence of inclusive organizational structures.
Membership in groups or FBOs is vital, as it facilitates information sharing, collective bargaining,
access to extension services, and participation in training programs. Addressing both social and
logistical barriers can promote inclusion, enabling FWDs to actively contribute to agricultural
development and benefit from collective resources and support mechanisms.

Income Determinants of Farmers with Disabilities in Ghana

This study examines the factors affecting the income of farmers with disabilities (FWDs)
in Ghana. The analysis identifies key determinants, with significant variables including non-farm
activities, farm size, the proportion of purchased inputs, and the proportion of products sold. While
the proportion of products sold positively influences income, non-farm activities, farm size, and
purchased inputs negatively impact income. Other factors, such as age, gender, education, and
disability-related variables, do not significantly affect income.
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Table 4.1: Results of the Multiple Linear Regression Analysis of Demographic and Socio-economic
characteristics that Affect the income of FWDs

Model Unstandardized Standardized  t-value Sig. 95.0% Confidence Interval
Coefficients Coefficients for B
B Std. Error  Beta Lower Upper Bound
Bound
(Constant) 4.793 1.114 4.304 .000 2.594 6.993
AGE 142 .138 .098 1.031 .304 -.130 415
Gender .032 .299 .007 .108 914 -.557 .622
Education -.067 .094 -.051 =715 476 -.254 119
Type of Disability .052 .057 .056 .903 368 -.062 .165
Source of Disability .054 .066 .052 .830 408 -.075 .184
Number of Household , .y 133 058 519 604 -.194 333
dependents
FBO Membership -.119 182 -.037 -.651 516 -478 241
Non-farm Income -.616 205 -.198 -3.002 .003 -1.022 =211
Experience in Farming .144 126 .143 1.135 258 -.106 .393
Cost of production 128 .146 .086 .881 379 -.159 416
Farm size -418 .109 -.369 -3.825 .000 -.633 -.202
Proportion fnput_35¢ 156 -137 2.103 037 -636 -.020
purchased
The —proportion of ,,, 173 256 4.156 000 378 1.062

Products Sold

a. Dependent variable: Annual income from farm products sold

Source: Field Data, 2022

According to the regression analysis results, the regression coefficient for the farm size of
-0’418 is significant at the 1% level. This means that a unit increase in the farm size results in a
decrease of 41.8% in the annual farm income of the farmers, with other factors held constant. This
could be because the farmers will not have enough inputs/resources to optimize production as farm
size increases. This result is inconsistent with other studies revealing that farm size benefits
income.

The finding is inconsistent with a survey undertaken by Yang and Xu (2019) in China,
which found that farm size has varying effects on household income. They discovered a strong
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link between farm size and income using Hansen's threshold regression model. Similarly, Kadi
and Arikan (2014) concluded in a Turkish study that more significant land areas led to higher
profitability, which was determined using the stochastic frontier production function to estimate
the input elasticity of production. Karima et al. (2022) researched Indonesia and discovered farm
size's significant, favourable influence on coffee farmer revenue. According to the same study,
farm size considerably impacts rice output and income. Finally, a study conducted in Mali by
Coulibaly and Li (2020) found that farm size significantly impacted farmers' yearly family income.
Overall, the findings of this regression show that more considerable land holdings not being
associated with higher income levels of the FWD. It is crucial to highlight that farm size may
contribute to income disparity, and the specific impacts of farm size on income may vary based on
various factors, including the type of farming or agricultural activity and the regional environment.

The proportion of farm inputs purchased and its negative relationship with FWDs' incomes
highlight an important aspect of productivity, particularly in the context of diminishing marginal
returns. As farmers increase their reliance on purchased inputs, the additional cost may outweigh
the incremental gains in productivity, thereby reducing overall profitability. This is a classic
example of diminishing marginal returns, where beyond a certain point, each additional input
yields progressively smaller increases in output. The statistically significant negative coefficient
(-0.328) and t-value (-2.103) underline the need for optimal resource allocation. Efficient input
management, avoiding unnecessary expenditure, and maximizing returns from existing resources
are crucial for enhancing productivity and income sustainability in farming operations.

One study found that smallholder farmers in developing countries who purchased a higher
proportion of inputs had lower profits due to the added cost (Saenger et al., 2013). Another study
found that smallholder farmers in sub-Saharan Africa who purchased a higher proportion of inputs
were less likely to adopt new technologies and had lower incomes than those who purchased a
lower proportion of relevant inputs (Jayne et al., 2010). Therefore, this study found that farm size
and the proportion of farm inputs purchased negatively and significantly impact annual farm
income. The study supports the literature that suggests that larger farm sizes and a higher
proportion of farm inputs purchased are negatively related to farm income (Cheng et al., 2019).
These findings can provide valuable insights for farmers and policymakers to improve the income
of farmers with disabilities.

According to the results of the regression analysis of the study, non-farm income is a
significant negative factor in determining annual farm income. Furthermore, the t-value of -3.002
and the beta value of -0.616 highlight the statistical significance and negative influence of non-
farm activities on the annual farm income of the FWD in the study area. The negative beta value
shows that when non-farm activities increase, farm revenue drops, possibly due to time and
resource allocation away from farming methods. However, non-farm incomes may increase the
total household income. Numerous studies back up this claim. In their China-based study, Luo and
Zhu (2006) discovered that non-farm activity plays an increasingly key role in rural household
income and reduces rural income inequality by improving the income of poorer families more than
that of more affluent households. In Tanzania, Oni et al. (2009) discovered related results, with
non-farm activities contributing more to household income than farming activities. In Nigeria,
Israr et al. (2014) discovered that a significant fraction of the population was involved in non-farm
income-generating activities, and non-farm income formed a significant portion of total annual
household income. This means that nonfarm income-generating activity can be a significant source
of income for rural households.
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Dabkien (2020) also emphasized the significance of non-farm activity in Lithuania. The
researcher discovered that off-farm activities significantly stabilized agricultural income. Many
family farms were involved in off-farm activities, highlighting the appeal of part-time or lifestyle
farming. It shows that non-farm activities can offer farmers a more consistent source of income
than the annual income from farming. Non-farm income has an adverse relationship with farm
income, as evidenced by the negative beta value in the regression analysis. This indicates that an
increase in non-farm activities corresponds to a decrease in farm revenue, possibly due to the
reallocation of time and resources away from farming practices. However, the effects of non-farm
income on overall household income are significant. Both the regression analysis and the literature
agree that non-farm activity is a statistically significant predictor of income for impaired farmers.
Furthermore, non-farm activities are crucial in reducing income disparity and providing a reliable
source of income for rural households, highlighting their importance in supporting rural
livelihoods.

An analysis of the proportion of products sold as a factor that affects the annual farm
income of farmers with disabilities (PWDs) found that it significantly impacts their annual farm
income, with a significance value of 0.000 and a beta value of 0.256. It suggests a strong positive
relationship exists between the proportion of products sold and the annual farm income of PWDs.
The t-value of 4.156 further supports this finding, as it indicates that the relationship between the
proportion of products sold and the income of PWDs is statistically significant. It means that
FWDs who sell more farm products earn 25.6% more farm income, with other factors constant.
The more income from such sales may be used to satisfy the family's other food and material needs.
Some farmers may use some of their farm products for household consumption and therefore sell
less of the farm products. Some work has been done on PWDs and farmers in general, highlighting
the economic challenges PWDs face in agriculture. For example, a study by Dia et al. (2017) found
that farmers with disabilities often face barriers in accessing markets, limiting their ability to sell
products and generate income (Matungul et al., 2001). Another study by McNaughton and Frey
(2018) found that people with disabilities often have limited access to credit, making it difficult
for them to expand their operations and increase their sales.

Deichmann et al. (2016) found that while market access and sales are essential factors that
affect the income of PWDs, they also found that other factors, such as extension services and the
adoption of modern technologies and practices, play a crucial role in increasing PWDs' income.
Overall, these findings suggest that, while there is limited literature to support the study on the
proportion of products explicitly sold, it is clear that PWDs face economic challenges in
agriculture. Improving their access to markets, credit, and extension services and supporting the
adoption of modern technologies and practices can help improve their income. It is also essential
to address PWDs' barriers to accessing markets and credit, such as discrimination and a lack of
accessibility. The analysis suggests that non-farm activity, farm size, the proportion of inputs
purchased, and the proportion of products sold are all crucial determinants of FWDs' annual farm
incomes. A combination of these factors and other unmeasured variables likely contribute to
FWDs' incomes.

180



Environment, Food, Culture and Identity: A Global Perspective
CDS PRESS Editors: Demi, Wane

Implications of the findings on the Well-being of FWD

The regression analysis of various factors influencing the annual farm income of Farmers
with Disabilities (FWD) highlights significant implications for their economic wellbeing. A key
finding is the negative relationship between farm size and income, with a unit increase in farm size
reducing income by 41.8%. This counterintuitive result suggests that FWDs may lack sufficient
resources or inputs to optimize production as farm size grows, leading to inefficiencies. Unlike
findings from other studies, this result underscores the need for targeted policies that support
FWDs in maximizing the potential of their landholdings. Such measures could include subsidies,
access to affordable inputs, and training programs focused on resource management. Another
important finding is the negative impact of the proportion of farm inputs purchased on income,
reflecting the diminishing marginal returns of additional inputs. As farmers increasingly rely on
purchased inputs, their costs may outweigh the productivity gains, reducing overall profitability.
This result emphasizes the importance of cost management and optimal resource allocation for
FWDs. Policymakers and agricultural extension services can play a vital role by offering training
in efficient input utilization and providing subsidized access to essential inputs, helping FWDs
improve their productivity while controlling costs.

Non-farm activities were also found to negatively influence farm income, as indicated by
the regression's beta value of -0.616. This suggests that time and resources diverted to non-farm
activities reduce the focus on farming practices. However, non-farm activities can be a crucial
source of supplementary income, contributing to overall household financial stability. In this
context, policymakers should encourage a balanced approach, enabling FWDs to engage in non-
farm activities without compromising their farm productivity. Programs that support income
diversification while fostering efficient time management can significantly improve the economic
resilience of FWD households.

The proportion of farm products sold showed a positive and significant impact on farm
income, with a beta value of 0.256. This highlights the importance of market access for FWDs, as
selling more products directly correlates with higher income. However, FWDs often face barriers
such as limited mobility, market discrimination, and restricted access to credit, which hinder their
ability to maximize sales. Addressing these challenges through inclusive market linkages,
improved mobility solutions, and equitable access to financial resources can enhance the market
participation of FWDs and boost their income. Overall, the findings reveal complex interactions
between farm size, input costs, non-farm activities, and market access, all of which significantly
impact the incomes of FWDs. They also highlight the underlying income disparities within this
group, which are influenced by these factors. To improve the livelihoods of FWDs, a multifaceted
approach is needed. This includes training programs in modern agricultural techniques, financial
literacy, and entrepreneurship, alongside policies that promote equitable access to resources and
markets. By addressing these factors holistically, it is possible to create a supportive environment
that fosters sustainable income growth and enhances the overall well-being of FWDs.

Conclusions and Recommendations
We investigated the income determinants of farmers with disabilities (FWD) in Ghana
through a methodologically rigorous cross-sectional survey. Further analysis of the statistically
significant variables revealed that three variables—farm size, the proportion of farm inputs
purchased, and non-farm activities—had an inverse relationship with household or farm income.
On the other hand, two variables—the proportion of products sold and access to markets—had a
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positive correlation with household or farm income. These findings have important implications
for the well-being of FWDs and inform actionable recommendations to improve their livelihoods.

Variables with Negative Significance
The variables with a statistically significant negative relationship with household or farm
income include farm size, the proportion of farm inputs purchased, and non-farm activities.

e Farm Size: The study found that an increase in farm size decreases annual farm income
by 41.8%, holding other factors constant. This inverse relationship may result from the
inability of FWDs to adequately manage larger farms due to constraints such as limited
inputs, labour, or financial resources. This finding suggests that owning or managing large
farms may not necessarily lead to better income for FWDs unless additional resources and
support mechanisms are in place.

e Proportion of Farm Inputs Purchased: A higher proportion of farm inputs purchased
negatively impacts income, likely due to diminishing marginal returns. When farmers over-
rely on purchased inputs, the associated costs may outweigh the incremental productivity
gains, reducing overall profitability. This highlights the need for efficient input
management and cost control.

e Non-Farm Activities: The involvement in non-farm activities was also found to negatively
influence farm income, with time and resources being diverted from farming. While non-
farm activities can serve as a source of supplementary income, they may hinder farming
efficiency and productivity when prioritized over agricultural activities. These findings
emphasize the importance of resource optimization and balanced livelihood strategies to
ensure that FWDs derive the maximum benefit from their farming operations.

Variables with Positive Significance
The variables with a statistically significant positive relationship with household or farm
income include the proportion of products sold and access to markets.

e Proportion of Products Sold: FWDs who sold a higher proportion of their farm products
reported higher incomes, with a 25.6% increase in farm income associated with increased
sales. This underscores the importance of market participation for improving the financial
outcomes of FWDs. Selling more products allows farmers to generate additional revenue,
which can be reinvested in farm operations or used to meet household needs.

e Access to Markets: Enhanced access to markets plays a crucial role in increasing the
proportion of products sold. Market access allows FWDs to connect with buyers, negotiate
better prices, and expand their customer base, leading to higher incomes. Addressing
barriers such as limited mobility, discrimination, and poor infrastructure can further
amplify these benefits.
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Recommendations
Based on these findings, several recommendations can be made to enhance the income and
overall well-being of FWDs:

o Support for Resource Optimization: Policies should focus on equipping FWDs with the
resources needed to manage their farm sizes effectively. This includes providing subsidies
for inputs, access to affordable credit, and training in efficient farming practices.

o Efficient Input Management: Farmers should be trained on cost-effective input utilization
to avoid the pitfalls of diminishing marginal returns. Subsidized access to essential inputs
can also alleviate the financial burden of purchasing inputs.

o Balanced Livelihood Strategies: Non-farm activities should be encouraged as
supplementary income sources, but efforts should be made to balance these with farming
activities. Time management training and support for part-time farming models may help
mitigate the negative impact on farm income.

o Market Access and Linkages: Improving market infrastructure and creating inclusive
market opportunities for FWDs are critical. Programs to address barriers such as mobility
challenges and discrimination, along with initiatives to provide market information and
training on negotiation skills, will empower FWDs to maximize their sales.

o Capacity Building and Technology Adoption: Training programs on modern agricultural
technologies, financial literacy, and entrepreneurship should be prioritized. These will
enable FWDs to enhance productivity, reduce costs, and achieve higher incomes.

By addressing these determinants of income through targeted interventions, the economic well-
being and overall quality of life of Farmers with Disabilities in Ghana can be significantly
improved.

Reference

Agole, D., Baggett, C. D., Brennan, M. A., Ewing, J. C., Yoder, E. P., Makoni, S. B., ... & Epeju,
W. F. (2021). Determinants of Participation of Young Farmers with and without Disability
in Agricultural Capacity-building Programs Designed for the Public in Uganda. Sustainable
Agriculture Research, 10(2), 74-86. https://doi: 10.5539/SAR.V10N2P74

Altarawneh, M., Altahat, E., & Ali, A. S. (2012). Evaluation of Vegetable Farmers. American
Journal of Agricultural and Biological Sciences, 7(2), 201-206.

Anang, B. T., & Awuni, J. A. (2018). Effect of training on small-scale rice production in northern
Ghana. Applied  Studies in  Agribusiness  and  Commerce, 12(3-4),  13-20.
https://doi.org/10.19041/APSTRACT/2018/3-4/2

Arhin, M., 2023. A Framework for Agricultural Extension Practices Among Farmers With
Disabilities in Ghana (Doctoral dissertation, University of South Africa (South Africa)).

Cheng, S., Zheng, Z., & Henneberry, S. (2019). Farm size and use of inputs: Explanations for the
inverse productivity relationship. China Agricultural Economic Review, 11(2), 336-354.
https://doi.org/10.1108/CAER-09-2018-0192

183


https://doi.org/10.19041/APSTRACT/2018/3-4/2
https://doi.org/10.1108/CAER-09-2018-0192

Environment, Food, Culture and Identity: A Global Perspective
CDS PRESS Editors: Demi, Wane

Coulibaly, B. and Li, S. (2020). Impact of agricultural land loss on rural livelihoods in peri-urban
areas: Empirical evidence from Sebougou, Mali. Land, 9(12), p.470. 10.3390/1and9120470

Dabkiené, V. (2020). Off-farm role in stabilizing disposable farm income: a Lithuanian case study.
Agricultural Economics (Zemedelska Ekonomika), 7(66), 325-334.
https://doi.org/10.17221/69/2020-agricecon

Dali, K., 2018. The lifeways we avoid: The role of information avoidance in discrimination against
people with disabilities. Journal of Documentation, 74(6), pp.1258-1273.

Danso-Abbeam, G., Dagunga, G., Ehiakpor, D., Ogundeji, A., Setsoafia, E., Awuni, J. (2021).
Crop-livestock diversification in the mixed farming systems: Implication on food security
in northern Ghana. Agriculture & Food Security, 1(10). https://doi.org/10.1186/s40066-

021-00319-4
de Carvalho Filho, L. E. (2008). Old-age benefits and retirement decisions of rural elderly in Brazil.
Journal of Development Economics, 86(1), pp-129-146.

https://doi.org/10.1016/j.jdeveco.2007.10.007

Deichmann, U., Goyal, A. and Mishra, D. (2016). Will digital technologies transform agriculture
in developing countries? Agricultural Economics, 47(S1), pp.21-
33. https://doi.org/10.1111/agec.12300

Dia, L., Sablah, M., Taibou, A.M., Chikoko, M., Kimani, A. and Seki, R., 2017. Report on the
Second FAO Africa Regional Nutrition Coordination and Programming Consultation:
advancing multisectoral nutrition-sensitive food systems post ICN-2 agenda for Africa,
Accra, Ghana, 22-24 July 2015. Report on the Second FAO Africa Regional Nutrition
Coordination and Programming Consultation: advancing multisectoral nutrition-sensitive
food systems post ICN-2 agenda for Africa, Accra, Ghana, 22-24 July 2015.

Emmanuel, D., Owusu-Sekyere, E., Owusu, V. and Jordaan, H. (2016). Impact of Hutto
agricultural extension service on adopting chemical fertiliser: Implications for rice
productivity and development in Ghana. NJAS-Wageningen Journal of Life Sciences, 79,
pp-41-49. https://doi.org/10.1016/j.njas.2016.10.002

Friesen, M., Krassikouva-Enns, O., Ringaert, L. and Isfeld, H., 2010. Farming with a disability:
literature from a Canadian perspective. Journal of agro medicine, 15(1), pp.47-53.
https://doi.org/10.1080/10599240903389706

Gomda, A., Sulemana, N. and Zakaria, H. (2021). Determinants of Form of Participation of
Persons with Disabilities in Agriculture: The Case of Disabled Farmers in the
Savelugu/Nanton Municipality. ADRRI Journal of Agriculture and Food Sciences, Ghana:
Vol.4, No. 7 (4), Pp. 1-24, E-ISSN: 2026-5204

Huang, K., Yang, T., Xu, J., Yang, L., Zhao, J., Zhang, X, ... & Wang, C. (2019). Prevalence, risk
factors, and management of asthma in China: a national cross-sectional study. 7he
Lancet, 394(10196), 407-418. DOI: 10.1016/S0140-6736(19)31147-X

Israr, M., Khan, H., Jan, D., Ahmad, N. 2014. Livelihood diversification: A Strategy for rural
income enhancement. JFE, 5(2), 194-198. https://doi.org/10.12691/jfe-2-5-10

Jayne, T. S., Mather, D., and Mghenyi, E. (2010). Principal challenges confronting smallholder
agriculture in  sub-Saharan Africa. World Development, 38(10),1384—1398.
https://doi.org/10.1016/j.worlddev.2010.06.002

Kadi, F. and Arikan, F. (2014). Determinants Of Income Differences of Farmers in Turkey: A
Discriminant Analytical Approach. Journal of Social and Development Sciences, 4(5), 266-
274. https://doi.org/10.22610/jsds.v514.826

184


https://www.mdpi.com/2073-445X/9/12/470
https://doi.org/10.17221/69/2020-agricecon
https://protect.checkpoint.com/v2/___https://doi.org/10.1186/s40066-021-00319-4___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OmRjYzE6NGFiOTU0MWZmMWMxYzY4ZTA1MDVlMjRkMDQxYWJmMzAzZjgxMGViZTAxZDUyZjhhNjA4OWY5YTlhNzIyOTQ1ODpwOlQ
https://protect.checkpoint.com/v2/___https://doi.org/10.1186/s40066-021-00319-4___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OmRjYzE6NGFiOTU0MWZmMWMxYzY4ZTA1MDVlMjRkMDQxYWJmMzAzZjgxMGViZTAxZDUyZjhhNjA4OWY5YTlhNzIyOTQ1ODpwOlQ
https://doi.org/10.1016/j.jdeveco.2007.10.007
https://doi.org/10.1111/agec.12300
https://doi.org/10.1016/j.njas.2016.10.002
https://doi.org/10.1080/10599240903389706
https://doi.org/10.1016/S0140-6736(19)31147-X
https://protect.checkpoint.com/v2/___https://doi.org/10.12691/jfe-2-5-10___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OmQ5ZDg6MGMwYWYxYTgyY2UxM2M0NDBmNzBmOWM5OGUxNTk2ZDA5YzM0ODA0ZGFmZmU1NjUyYmFjYWRlYzA1MjZiMjIyZjpwOlQ
https://doi.org/10.1016/j.worlddev.2010.06.002
https://protect.checkpoint.com/v2/___https://doi.org/10.22610/jsds.v5i4.826___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OmMzMmI6M2M1YmQ0M2QwZDcyMzE5NmM5Y2RmYWM5ZDI4Nzk3MjUyMjAwZDk4ZGE1M2NhYzU3NGQ4NGNkMzNiYjg4MTRlYzpwOlQ

Environment, Food, Culture and Identity: A Global Perspective
CDS PRESS Editors: Demi, Wane

Karima, M., Istigomah, I., Wibowo, A. (2022). Determinants Of Transmigrant Households’
Income in Settlement Unit 3 Pagar Banyu, Ulu Talo District, Seluma Regency. J. Bina Praja,
3(14), 423-438. https://doi.org/10.21787/jbp.14.2022.423-438

Kiani, A. K., Sardar, A., Khan, W. U., He, Y., Bilgic, A., Kuslu, Y., & Raja, M. A. Z. (2021). Role
of Agricultural Diversification in Improving Resilience to Climate Change: An Empirical
Analysis with Gaussian Paradigm. Sustainability, 13(17), 9539.
https://doi.org/10.3390/sul13179539

Kim, I. (2016). Accidents and Accident Prevention in The Agricultural Industry: Ergonomic
Engagement. Journal of Ergonomics, 03(06). 21(6) https://doi.org/10.4172/2165-
7556.1000e153.

Krejcie, R.V. and Morgan, D.W. (1970). Determining sample size for research
activities. Educational and psychological measurement, 30(3),607-610.

Kuye, O.0. and Edem, TO. (2019). Determinants of loan repayment among small-scale cassava
farmers in Akpabuyo local government area of Cross River State, Nigeria. Asian Journal of
Agricultural Extension, Economics & Sociology, 35(3), pp.1-11.

Luo, X. and Zhu, N. (2006). Nonfarm activity and rural income inequality: A case study of two
provinces in China. https://doi.org/10.1596/1813-9450-3811

MacNaughton, G. and Frey, D., 2018. Challenging neoliberalism: ILO, human rights, and public
health frameworks on decent work. Health and human rights, 20(2), p.43.

Malami, S. I., Anwar, F. H., Abdulrahman, S., Haruna, S. I., Ali, S. I. A., & Abba, S. 1. (2021).
Implementation of hybrid neuro-fuzzy and self-turning predictive model for the prediction
of concrete carbonation depth: A soft computing technique. Results in Engineering, 10,
100228. https://doi.org/10.1016/j.rineng.2021.100228

Matungul, P. M., Lyne, M. C. and Ortmann, G. F., (2001). Transaction costs and crop marketing
in the communal areas of Impendle and Swayimana, KwaZulu-Natal. Development
Southern Africa, 18(3),347-363. https://doi.org/10.1080/03768350120070017

Mina, M., Rahman, Z., Mahmuda, S., Islam, M., Bhuiyan, M., Hossain, B. (2022). An Analysis of
The Pattern of Farmer’s Income in Gopalganj District: An Empirical Investigation. Asian
Journal of Economics, Business and Accounting, 198-208.
https://doi.org/10.9734/ajeba/2022/v22i23866

Oni, O., Akinsein de, A., Adepoju, A. (2009). Non-farm activity and production efficiency of farm
households in Egbeda Local Government area, Oyo State. Journal of New Seeds, 1(10), 1-
13. https://doi.org/10.1080/15228860802578873

Otekhile, C. and Verter, N. (2017). The socio-economic characteristics of rural farmers and their
net income in Ojo and Badagry Local Government Areas of Lagos State, Nigeria. Acta
University — Agriculture  Silviculture. ~ Mendelianae  Brun.,  6(65), 2037-2043.
https://doi.org/10.11118/actaun201765062037

Pilgeram, R. and Amos, B. (2015), Beyond “Inherit It or Marry It”. Rural Sociology 80, 16-
38. https://doi.org/10.1111/ruso.12054

Saenger, C., Qaim, M., Torero, M., and Viceisza, A. (2013). Contract farming and smallholder
incentives to produce high quality: Experimental evidence from the Vietnamese dairy
sector. Agricultural Economics, 44(3), pp. 297-308. https://doi.org/10.1111/agec.12012

Sango, P., Bello, M., Deveau, R., Gager, K., Boateng, B., Ahmed, H., ... & Azam, M. (2022).
Exploring the role and lived experiences of people with disabilities Working in the
Agricultural Sector in Northern Nigeria the Agricultural Sector in Northern Nigeria. African
Journal of. Disability, 11(1) pg. 1-11. https://doi.org/10.4102/ajod.v11i10.897

185


https://protect.checkpoint.com/v2/___https://doi.org/10.21787/jbp.14.2022.423-438___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OjdkODU6OTQ3M2IzNzAxNzA3OTRjMDVlYWQwYTQ4NmQxMjQ0Njc5ZjEzN2NhNGVlNWI5OTM1NjY2ZGNlNzFmNTg5MjRlZDpwOlQ
https://doi.org/10.3390/su13179539
https://protect.checkpoint.com/v2/___https://doi.org/10.4172/2165-7556.1000e153___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OjRhZDc6ODMxOTU5YTI3OTJlN2M5YzljN2MwYjJjOWUwZjcyMTVjNWQxYTM4ZGU3Nzg0NzdjNTg2OWE5OTNkMDc0ZTViODpwOlQ
https://protect.checkpoint.com/v2/___https://doi.org/10.4172/2165-7556.1000e153___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OjRhZDc6ODMxOTU5YTI3OTJlN2M5YzljN2MwYjJjOWUwZjcyMTVjNWQxYTM4ZGU3Nzg0NzdjNTg2OWE5OTNkMDc0ZTViODpwOlQ
https://doi.org/10.1596/1813-9450-3811
https://doi.org/10.1016/j.rineng.2021.100228
https://doi.org/10.1080/03768350120070017
https://protect.checkpoint.com/v2/___https://doi.org/10.9734/ajeba/2022/v22i23866___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OjhiOWI6MTkzYWJhOWEyYjU1Y2Q4ZDJiYmEyNjUyZmUyNmYzZmU5NDY0OTZkOTZjY2ZiZDY4YTcxZDU3MDQ5NzQ0MzFmMjpwOlQ
https://protect.checkpoint.com/v2/___https://doi.org/10.1080/15228860802578873___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OjA0ODg6OWVlYjk5NmIwY2UyYmIyYTQ2NDE5MjhmZWU0NDdkMTBjMTg3M2I5NzlhYzM0MzExN2RhMDFmZWI4ZjlhYjg1NjpwOlQ
https://protect.checkpoint.com/v2/___https://doi.org/10.11118/actaun201765062037___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OjMyYzY6MjE5NmRhOWJlOWM5NjY1YmQ1MzQ1N2JkZjdlNmFjZmU4ZjY4Mzk1YjI3MDlmZTExYzlmMzA5NTlkNWY2OTNiOTpwOlQ
https://doi.org/10.1111/ruso.12054
https://doi.org/10.1111/agec.12012
https://protect.checkpoint.com/v2/___https:/doi.org/10.4102/ajod.v11i0.897___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OjVhZjU6ODE4N2U1YjM0ZjcxYzkyNjFlMzQ5ZDY5MTQ5NTU5YmE5NDE1ZGMxZjk0NWU2ZmQzY2JlZDNhYjY3NGViYWRmNTpwOlQ

Environment, Food, Culture and Identity: A Global Perspective
CDS PRESS Editors: Demi, Wane

Sango, P.N., Bello, M., Deveau, R., Gager, K., Boateng, B., Ahmed, H.K. and Azam, M.N., 2022.
Exploring the role and lived experiences of people with disabilities working in the
agricultural sector in northern Nigeria. African Journal of Disability, 11, p.897.

Siedlecka, A., Zbikowski, J and Kuzmicki, M. (2017). Selected Forms of Economic Behavior of
Members in Rural Households with Disability. Annals PAAAE, 3(XIX), 265-270.
https://doi.org/10.5604/01.3001.0010.3259

Trunin, G. A. andOsokin, M. G. (2022). Risks of small business development in the field of
agriculture for people with disabilities in Russia. SJLS4, 5(14), 349-367.
https://doi.org/10.12731/2658-6649-2022-14-5-349-367

Wang, C. and Minteer, S. D. (2018). Gender differences in employment among people with
disabilities in China. Journal of Disability Policy Studies, 1(29), 12-21.
https://doi.org/10.1177/1044207317745667

Whelan-Goodinson, R., Ponsford, J., Johnston, L. and Grant, F., (2009). Psychiatric disorders
following traumatic brain injury: their nature and frequency. The Journal of Head Trauma
Rehabilitation, 24(5), pp.324-332. DOI: 10.1097/HTR.0b013e3181a712aa

Whittle, H.J., Palar, K., Ranadive, N. A., Turan, J. M., Kushel, M. and Weiser, S.D. (2017). “The
land of the sick and the land of the healthy”: disability, bureaucracy, and stigma among
people living with poverty and chronic illness in the United States. Social Science &
Medicine, 190, pp.181-189. https://doi.org/10.1016/j.socscimed.2017.08.031

Xiang, D., Min, Z. and Chunlin, W. (2022). The Impact of rural land right on farmers' income in
underdeveloped areas: Evidence from micro-survey data in Yunnan Province, China.
https://doi.org/10.20944/preprints202208.0456.v1

186


https://protect.checkpoint.com/v2/___https:/doi.org/10.5604/01.3001.0010.3259___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OmYxYWM6N2FjNWJhM2MyMDIzNDdmNGQ4ZjNlOTJhNTE3NmY1OWNiOTRkNjRmOGIwOWE2NzA5OGJhZmEyZTMwYjk0Y2EzNzpwOlQ
https://protect.checkpoint.com/v2/___https:/doi.org/10.12731/2658-6649-2022-14-5-349-367___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OjBkYWI6MmE0ZDU5YzZjMGNlNmE0OGY0ZTViZWE2ZTBjNjVlMjE0YjIwYWEwOTlmMjc5ODQ5MjYzMTRhNDEzMTEyN2ZlNzpwOlQ
https://protect.checkpoint.com/v2/___https:/doi.org/10.1177/1044207317745667___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OjAyYjM6YzY3YWE5NDJmZWMyNTQ2MDk0YTAwZDhmZWY5MGY0ZDhlMjhlNDRhYWUwZTY0ZDE4ZjAyY2Q3Nzk2OTMwZjc4NjpwOlQ
https://doi.org/10.1016/j.socscimed.2017.08.031
https://protect.checkpoint.com/v2/___https:/doi.org/10.20944/preprints202208.0456.v1___.YzJlOnVuaXNhbW9iaWxlOmM6bzpjMDI1MmYzMjQwMDhhNTMzNDkzZjQ3YjFiY2YzMDk2Nzo2OmEzMDI6YmI2NDJkN2Q2ODE3YjBhYTcyYjkyYjhjNjc0ODVkOGRmMWRiNDk3NGZmNGQwODY4ODI2YjA1MzdhMmRmZGU1OTpwOlQ

