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Abstract 

Women in rural communities remain the most vulnerable population in accessing 
agricultural productive resources with dire implications for food security, malnutri-
tion, and poverty. Effective agricultural and food-related policies should be based 
on a better understanding of the complex inter-relationship of how socioeconomic, 
demographic, gender, women empowerment, and geographical location indicators 
simultaneously affect access to agricultural productive resources and food security. The 
study quantified the level of inequality in access to agricultural productive resources 
and explored the mechanism through which socioeconomic status mediates the effect 
of geographic location on food security. This is a community-based cross-sectional 
study using a multi-stage stratified cluster random sampling design to generate 
a representative sample of the target population who live in coastal and non-coastal 
communities. The Gini inequality index, generalized structural equation models, 
multivariable modified Poisson and Negative binomial regression models were used. 
The inequality in  access to agricultural productive resources was marginally higher 
among women than in men, higher in the coastal areas than in the non-coastal areas, 
and higher among women with low empowerment in agricultural production deci-
sion-making. The empowerment of women in agricultural decision-making was found 
to increase with age, as older women were more empowered to make decisions 
in agriculture. Approximately 17% [95% CI 15.6–18.6] of the population were food-
secured (coastal = 13.9%, non-coastal communities = 20.7%). Socioeconomic status 
mediates the effect of living in coastal versus non-coastal rural communities on food 
security. To improve food security, the government should prioritize interventions 
geared toward improving women’s access to productive agricultural resources. These 
interventions must consider gender-specific constraints, poverty alleviation schemes, 
legal framework, sociocultural factors, and decision-making power.
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Introduction
The 2016 Africa Human Development Report showed that gender inequality costs sub-
Saharan Africa approximately 95 USD billion per year (Anderson et al. 2021). The lack of 
resources and opportunities for women in agriculture in developing countries explains 
the underperformance of the agricultural sector (FAO 2013). The desire of women to 
be involved in agriculture, and entrepreneurship remains undoubtedly high. However, 
almost everywhere they face more severe constraints than men in accessing productive 
resources, markets, and services (FAO 2017; Singh 2014). This gender gap hinders the 
likelihood of achieving the Sustainable Development Goal (SDG) 2 of ending all forms 
of hunger and malnutrition by 2030, lowers productivity and reduces their contributions 
to the agricultural sector and the achievement of broader economic, and social develop-
ment goals (Nakai 2018). The impact of changing climate, food economics including the 
fluctuations in food prices, growing global population inadequate access to agricultural 
productive resources and environmental stressors will have significant yet uncertain 
impacts on food security in the next decades.

According to the Ghana Living Standard Survey (GLSS) (GSS 2018), extreme poverty 
(individuals whose total expenditure falls below GH¢ 792.05 per month) is more preva-
lent in rural Ghana where women are most vulnerable to poverty and malnutrition com-
pared to urban areas. An estimated 2.2 million persons live in extreme poverty in rural 
areas. The GLSS report for 2016/2017 indicated that the poverty incidence was approxi-
mately 43% among households whose heads are self-employed in the agricultural sector 
(GSS 2018). Poverty in Ghana is more prevalent in households that own farms compared 
to non-farm households. The poverty rate among households whose heads are engaged 
in agriculture was higher than even the unemployed, retired, or inactive (GSS 2018).

Women in rural communities across the globe are constantly confronted with low 
socioeconomic status, the power to make informed decisions and low self-esteem aris-
ing from gender stereotyping (Afzal et al. 2009) and Ghana is no exception. Although 
the percentage of women involved in agriculture is 41.3%, empirical evidence from the 
literature shows that women have lower access to agricultural productive resources 
(credit and extension services, fertilizers, improved seeds, mechanical equipment, and 
machinery) (FAO 2013). There is evidence that women are more likely than men to be 
involved in agriculture in part-time, occasional and low-paying jobs and to receive lower 
wages for the same type of work, even if they have similar experience and qualifications 
to men (FAO 2013). The hindrance to accessing agricultural productive resources largely 
emanates from the cultural orientation and practices that identify males as ‘heads of 
households and females as “contributing family workers” in most countries in sub–Saha-
ran Africa (SSA) (GSS 2015).

These practices strengthen the uneven and hierarchical relationships between men 
and women, especially, in rural areas. Thus, women are limited in power, decision-mak-
ing opportunities and resources and fulfillment of their rights. These negative tendencies 
may expose them to low self-esteem and confidence with dire consequences on poverty, 
high costs for the agricultural sector, food security and economic growth. Improving 
access to agricultural input services (including improved seedlings and new technolo-
gies) through gender empowerment can contribute to poverty reduction, improved food 
security, and nutrition among women (FAO 2017). The 2011–2013 report from the Food 
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and Agricultural Organization of the United Nations indicated that closing the gender 
gap in agriculture would generate increased yields on women’s farms, raise the total agri-
cultural output, especially in developing countries, and significantly reduce the number 
of people suffering from hunger in the world (FAO 2013).

Although some studies (deCampos et  al. 2016; Doss et  al. 2014; Kabeer 2016) have 
assessed the inequalities in access to agricultural productive resources in different 
countries across SSA and concluded that women are generally disadvantaged, there 
is contradictory evidence in some cases that showed that women had equal access to 
productive resources such as land, agricultural inputs and even in some cases, higher 
control of household income than their male counterpart (GSS 2015). This counter-
argument raises the need to explore further the impact of geography and the context 
that enshrines sociocultural norms and their relative effect on women’s access to agri-
cultural productive resources. Admittedly, few studies have been conducted in Ghana 
on this issue, but these studies were limited in scope and geographic boundaries (Ahmed 
et al. 2016; Nyantakyi-Frimpong 2020; Ragsdale et al. 2018). Almost all the studies that 
were reviewed assessed gender inequality differentials in the northern part of Ghana 
due to extreme poverty levels that may be similar to or even lower than poverty levels 
in coastal and non-coastal rural communities in the Central region of Ghana. Further-
more, to ensure that country-specific agricultural policies tackle the gender aspect more 
explicitly, we need to collect up-to-date data on the realities faced by rural women and 
men to inform policy development. As emphasized by the FAO, there is an urgent need 
to use findings from research to promote policy dialogue among various stakeholders 
with adequate participation of women (FAO 2017).

Studies sometimes attribute geographic location to food security which is justified due 
to soil and climate related factors (Hossain and Majumder 2018; Islam et al. 2020), but 
we current do not know how socioeconomic status mediate that effect. For instance, the 
geographical effect may not be about living in coastal or non-coastal area but perhaps 
people who live in coastal communities are poorer compared to non-coastal community 
and that may contribute to the observed relationship. In other words, intervention must 
target poverty alleviation in those communities to reduce food insecurity.

Thus, this study sought to quantify the levels of inequality in the access to agricul-
tural productive resources and food security in coastal and non-coastal rural communi-
ties, women empowerment, and gender. We further estimated the impact of women’s 
empowerment on access to agricultural productive resources. To better understand the 
underlying mechanisms of the relationship between geographical location (coastal ver-
sus non-coastal) and food security, we explored the mediation effect of socioeconomic 
status using household wealth as a proxy to measure socioeconomic status.

Materials and methods
Study area

The study was conducted in 10 randomly sampled coastal and non-coastal rural commu-
nities in the Central region,  a Coastal Savannah agroecological zone in Ghana.

The study was conducted between the 1st of May 2021 and 31st August 2021. The non-
coastal communities were Ayeldu, Taabosom, Enyan-main, and Effutuakwa. The coastal 
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communities included Akokokrom, Ekumfi Nakwa, Ankaful, Ninheni, Ekupoano, and 
Nanaben.

Data collection

The study secured ethical approval from the Ethics Committee for the Humanities, Uni-
versity of Ghana with approval number: ECH 062/20-21.

Women and men aged 18 years and above who have lived in the community for more 
than 6  months, self-declared to be fit physically and mentally including disabled per-
sons, and consented to the study protocol were included in the study. Exclusion of eligi-
ble participants  from the study was based on ill health at the time of the survey which 
limited their ability to complete the survey. A structured questionnaire was developed 
and uploaded into Open Data Kit (ODK) system. ODK is an open-source Android app 
that replaces paper forms used in survey-based data gathering. Field data collectors were 
trained on the content of the questionnaire and how to use the ODK. The trained inter-
viewers conducted face-to-face interviews with the respondents. The field supervisor/
interviewers approached the participants selected by the sampling framework in their 
respective households or any other place that is more convenient and safer for both the 
participants and interviewers. A Global Positioning System (GPS) device was used to 
collect information about the location of the households but geocodes in the original 
data were displaced to 10 km away for security reasons. Any challenges associated with 
data were identified in real-time and data cleaning occurred simultaneously with the 
data collection. The COVID-19 pandemic presented challenges for the conduct of the 
study. Taking cognizance of the movement restrictions and social measures taken by the 
Ghana government in line with similar actions taken by other governments globally to 
contain the spread of COVID-19, the following methodological adjustments were taken 
to ensure that the study was not stalled. The health and safety of all respondents, as well 
as the accuracy of the survey, were prioritized as follows:

• All field teams were provided and mandated to wear nose masks and always use hand 
sanitizers during fieldwork.

• All survey respondents were encouraged to wear a nose mask before and during the 
interview and hand sanitizers were provided during the interview sessions.

Sampling procedure

Sample size estimation

The sample size for the study was based on the modified version of Cochran’s formula as 
follows:

where n is the required sample size (number of study participants), Z1− α
2
= 1.96 is the 

standard normal variate at type I error (α) = 5%. p = 50% is the anticipated percent-
age of females aged 18 years and above who have no access to agricultural productive 
resources like farmlands and agricultural extension services, and e = 5% is the margin 

(1)n = Strata× DEFF×
Z2
1− α

2
p(1− p)

[e]2(1−NR)
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error associated with the point estimates. NR = 5% is the individual level non-response 
rate. This study used a higher design effect (DEFF) of 3 which is slightly higher compared 
to the Demographic and Health Survey (DHS)-designed effect of 2 to incorporate the 
effect of modeling the multivariable effect of other factors (GSS 2015). We adjusted for 
the strata effect in estimating the sample size to generate enough power to estimate the 
differences in inequality of access to agricultural productive resources between coastal 
and non-coastal rural communities by multiplying the sample size by 2. Substituting the 
parameters in Eq. 1, the total number of participants required for the study was 2427. 
To determine the number of households required to find 2135 older adults, we assumed 
that 60% of the households would be adults aged 18  years or older with an average 
household size of 7, which is twice the national estimate since we worked in rural areas 
(GSS 2015).

The total number of households was estimated as follows:

Substituting the parameters n = 2427 (number of study participants), rh = 10% (the 
proportion of households that could be missing from the sampled enumeration area-
cluster), Hsize = 7 (the average household size in the rural area), and Polder(18+) = 60% 
(the proportion of adults aged 18 years and above). The estimated number of households 
to be visited by the field interviewers is 642 households across the 10 communities.

Sampling process

A multistage, stratified cluster sampling approach was used. First, we stratified the region 
into coastal and non-coastal communities, and based on the budget considerations, six 
coastal and four non-coastal communities were randomly sampled. We obtained the 
list of enumeration areas for the communities using data from the 2010 Ghana Popula-
tion and Housing Census obtained from the Ghana Statistical Service. We sampled 21 
enumeration areas across all 10 communities and conducted a household listing of all 
the sampled enumeration areas. In each sampled enumeration area, approximately 30 
households were selected using a simple random sampling.

Primary outcome measures

This study has two primary outcome measures, namely access to agricultural produc-
tive resources and food security. The primary outcome measure of interest was access 
to agricultural productive resources geared toward promoting food sustainability, 
improved nutrition, and poverty reduction. Access was defined as currently using the 
services, tool or personally owning the tool, properties, etc., that contribute to growth of 
agriculture and promote food security. The tools and services covered include farmlands, 
irrigation water, improved seedlings, fertilizer, tractor, weedicides, insecticides, and new 
technology, improved water sources, improved sanitation, livestock, labor, loan or credit 
facilities for farming activities, and non-formal financial services. Each access question 
was measured on a four-point Likert scale as follows: 1 = Not at all; 2 = Low; 3 = Moder-
ate; and 4 = High. Each response was then dichotomized to “0” if the response was “No” 
or “1” otherwise. The overall access to agricultural productive resources was generated 

(2)#Households =
n

(1− rh)×Hsize × Polder(18+)
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using total composite scores with higher scores indicating a higher level of access and 
vice versa. This study adopted the United Nations Committee on World Food Security 
which defines Food security, as follows: means that all people, at all times, have physical, 
social, and economic access to sufficient, safe, and nutritious food that meets their food 
preferences and dietary needs for an active and healthy life. We measured food security 
using the Household Food Insecurity Access Scale (HFIAS) (Coates et al. 2007).

Conceptual framework

The conceptual framework for this study was based on the Food and Nutrition Security 
Conceptual Framework developed by the United Nations World Food Programme and 
found in the Emergency Food Security Assessment Handbook (second edition) (WFP 
2009). In this study we focused on certain aspect of core determinants of food security 
as empahasized in the handbook. Our simplified version of the framework (Fig. 1) shows 
how sociodemographic factors could directly or indirectly influenced food security 
through the core mediating effect of household wealth and access to productive agri-
cultural resources. Specifically, our study focused on how the interaction among a broad 
range of agro-ecological conditions/ climate (coastal versus non-coastal), socio-eco-
nomic (household wealth), gender inequality, women autonomy in decision making and 
basic services and infrastructure including disparity in access to agricultural productive 
resources determined the level of food security. Based on this conceptual framework, 
we further hypothesized that geographic location (coastal or non-coastal) may influence 
household wealth which have both direct and indirect effect on food security (Fig. 1).

Independent variables

The main independent variables were age, gender, geographical location (coastal or 
non-coastal), educational level, marital status, household wealth index, and autonomy 
of decision-making in agriculture. The wealth index was constructed using principal 
component analysis on the ownership of certain selected assets and then categorized the 
respondents into five quintiles based on their estimated wealth index scores similar to 
what is reported in the DHS (GSS 2015). Autonomy of decision-making in agriculture 
were assessed using an abridged version of the Abbreviated Women’s Empowerment in 

Fig. 1 Conceptual framework for understanding food security. Short dashed line suggests indicator was 
restricted to only the women sub-group
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Agriculture Index (A-WEAI) questionnaire. The A-WEAI is a survey-based tool jointly 
developed by the International Food Policy Research Institute, the Oxford Poverty and 
Human Development Initiative, and the U.S. Agency for International Development 
(USAID) (Alkire et al. 2013). The input in the productive decision was defined as deci-
sions about agricultural production and sole or joint decision-making about food and 
cash crop farming, livestock, and fisheries. The autonomy in agricultural production 
involved ownership of, access to, and decision-making power about productive resources 
such as land, livestock, agricultural equipment and machinery, consumer durables, and 
credit. The women were asked if they participated in any agricultural production activi-
ties in the past 12 months, their level of involvement and input to decisions concern-
ing those activities, the level at which they felt they could make personal decisions if 
they wanted to, and how much input they had in decisions on the use of income gener-
ated from the various activities they were involved in. Questions on the two indicators 
were assessed on a 4-point scale (1 = no input or input in a few decisions, 2 = input into 
some decisions, 3 = input into most or all decisions, 4 = no decision made). The degree 
of “own decision-making” was also assessed on a 4-point scale (1 = not at all, 2 = small 
extent, 3 = medium extent, 4 = to a high extent). Responses were later dichotomized into 
0 “No” for all 1 = “not at all” responses, otherwise 1 “Yes”. Input in productive decision 
autonomy was considered adequate if there was at least one activity in which the indi-
vidual has some input in the decision/makes decision/feels could make if wanted.

The household wealth index was used as a proxy to measure socioeconomic status 
defined as a composite measure of a household’s cumulative living standard. The wealth 
index was calculated using principal component analysis of household’s ownership of 
selected assets, such as televisions and bicycles; materials used for housing construction; 
and types of water access and sanitation facilities.

Empirical model

x ∈ ℜn be a vector of independent variables (household wealth, geographic location, 
gender, etc.) that could influence both access to agricultural productive resources and 
food security, then the Poisson/Negative binomial regression model take the form 
log

(

E
(

Yij|X
))

= β0 + β ′X where Yij is the outcome measure for individual i in commu-
nity j with cluster robust standard errors to address the problems of overdispersion in 
fitting a model with a binary outcome using Poisson or negative binomial. The multivari-

able binary logistic regression model follows the form: log P(Yij=1|X )
1−P(Yij=1|X )

= β0 + β ′X.

For the mediation analysis using structural equation modeling, we specified the model 
as follows.

The Poisson regression model that connects the exposure (geographic location) and 
the mediating variable (socioeconomic status) to food security controlling for additional 
confounding variables is given by:

X∗ = geographic location, M∗ = Mediating variable: socioeconomic status (house-
hold wealth) and Z represents other confounding factors such mothers’ education, age 
of the respondent etc.

log (E(Y |X∗,M∗,Z )) = β0 + β1X ∗ +β2M ∗ +β ∗ Z
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The Poisson regression model that assessed how the exposure influenced the mediator 
controlling for possible confounding covariates is as follows:

The direct effect = β1 , indirect effect = α1β2 and the total effect = β1 + α1β2

Statistical analysis

Descriptive prevalence estimates and the corresponding 95% confidence intervals (CIs) 
were estimated using the binomial exact—Clop-per-Pearson method. Chi-square test of 
independence was used to determine the correlation between the background charac-
teristics, access to agricultural productive resources, and how they vary with the gen-
der of the participants and geographical location (coastal versus non-coastal). The Z-test 
for comparing the difference in proportion was used to determine whether there was 
a statistically significant difference between each indicator of access, gender, and geo-
graphical location. A multivariable modified Poisson, Negative Binomial, and binary 
logistic regression models that generated adjusted prevalence ratios (aPRs) and odds 
ratio (aORs)s were used to quantify the effect of gender, socioeconomic status, geo-
graphical location, and women empowerment in agricultural decision-making on access 
to agricultural productive resources and food security. This study is cross-sectional study 
and usually studies report odds ratio from the logistic regression model. However, our 
study rather focused on a more preferred prevalence ratio which were generated using 
Modified Poisson/negative binomial regression model (i.e., models with robust standard 
errors) which is the best estimate for cross-sectional studies (Barros and Hirakata 2003). 
For the purposes of conducting sensitivity analysis, we also included the odds ratio from 
the logistic regression model. Usually for rare outcomes (prevalence < 15%) both the 
prevalence and odds ratio looks very similar. Reporting the prevalence ratios from both 
Poisson and Negative Binomial was to address the issues of over dispersion.

The mediation analysis based on the structural equation model was used to deter-
mine how socioeconomic status (proxy for household wealth) mediates the relationship 
between geographical location and food security.

We used the “INEQDECO” Stata module (Jenkins 2021) to calculate the Gini Inequal-
ity Index with decomposition and stratification by subgroups (sex, location, women 
empowerment in agriculture). Bootstrapped standard errors with 1000 replications for 
the estimates of the Gini indices were generated. The Gini Index ranges between 0 and 1, 
and inequality in access to agricultural productive resources increased with an increas-
ing index. A value of “0” meant there was a completely equal distribution of access to 
agricultural productive resources, whereas a value of “1” referred to the extreme situa-
tion of one group of people having complete access to agricultural productive resources, 
and all the rest to have no access at all. Although the estimates were self-weighted 
because the sample size was quite close to the population size in the rural communities, 
for all the statistical models, the analyses adjusted for the complex survey design features 
(clustering, and stratification) to obtain a more robust standard error. A mediation anal-
ysis was conducted using generalized structural equation models to better understand 
how socioeconomic status mediates the effect of geographical location on the preva-
lence of food insecurity. P values less than 0.05 were considered statistically significant. 

log (E(M|X∗,Z )) = α0 + α1X ∗ +β ∗ Z
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All the data management and statistical analyses were conducted using Stata SE version 
17 (StataCorp, College Station, Texas, USA).

Results
Characteristics of the study participants

The survey was conducted in the Central region of Ghana and involved 2447 partici-
pants with 623 males and 1824 females in four coastal (n = 1318) and six non-coastal 
(n = 1129) communities with an average age of 40.5  years (youngest = 19  years, old-
est = 97 years). Most of the women were from poorer households compared to the men. 
Almost all respondents had access to an improved drinking water supply. However, less 
than half of them had access to improved toilet facilities (43.5%). The study was domi-
nated by people of the Akan ethnicity (98.8%) and Christian faith (95.1%). More than 
half of the respondents were as of the time of the survey married (57.0%) with a few 
divorcees (5.3%). While a little more than half (52.0%) of the respondents had primary 
education, about one-third (37.2%) had received no formal education. Less than three 
percent (3.0%) of the respondents (2.1%) had received tertiary education. The comple-
tion rates of higher education and literacy were higher among men than women. The 
body mass index was predominantly normal (56.6%) with few respondents being under-
weight (4.1%). Approximately half of the respondents had enrolled and registered on the 
National Health Insurance Scheme (NHIS) with evidence from their NHIS cards. Close 
to three-fourths (74.9%) of the respondents had full-time employment. The detailed dis-
tribution of the characteristics of the study participants and how they varied by gen-
der based on the Chi-square test of independence and their corresponding p-values are 
summarized in Table 1.

Determinants of women’s autonomy in agricultural decision making

Table 2 shows factors associated with women’s autonomy in agricultural decision-mak-
ing. The two core determinants of women’s autonomy in agricultural decision-making 
were the geographical location and the age of the woman. The prevalence of a woman 
being autonomous in agricultural decision-making if she lives in a non-coastal area 
increased by 10% compared to women who lived in coastal areas [adjusted prevalence 
ratio, aPR = 1.10, 95% CI 1.04–1.16, p < 0.05]. Women’s autonomy in agricultural deci-
sion-making increased with age as older women were found to be more autonomous to 
make decisions in agricultural activities. Among older women aged 50 years or more, 
the prevalence of being autonomous in agricultural decision-making increased by 
approximately 33% compared to those aged 18–24 years [aPR = 1.33, 95% CI 1.15–1.55, 
p < 0.05]. Household wealth, however, did not have a statistically significant association 
with women’s autonomy in agricultural decision-making.

Access to agricultural productive resources by gender and geographic location

Table 3 shows the level of access to agricultural productive resources by gender and 
geographic location based on the Z-test for comparing the difference in propor-
tion. Only 21.9% [95% CI 18.7, 25.3] of the respondents (men and women) had high 
access to agricultural productive resources with men having higher access (24.3%, 
95% CI [17.3, 31.3]) compared to women (21.2%; 95% CI [17.6, 24.8]) resulting in 
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Table 1 Characteristics of study participant

Total N = 2447 Male N = 623 Female N = 1824 P value
n (%) n (%) n (%)

Location < 0.001

Coastal 1318 (53.9) 288 (46.2) 1030 (56.5)

Non-coastal 1129 (46.1) 335 (53.8) 794 (43.5)

Household wealth < 0.001

Poorest 492 (20.1) 72 (11.6) 420 (23.0)

Poor 488 (19.9) 111 (17.8) 377 (20.7)

Middle class 490 (20.0) 120 (19.3) 370 (20.3)

Rich 488 (19.9) 154 (24.7) 334 (18.3)

Richest 489 (20.0) 166 (26.6) 323 (17.7)

The main source of drinking water for household 0.690

Unimproved 107 (4.4) 29 (4.7) 78 (4.3)

Improved 2340 (95.6) 594 (95.3) 1746 (95.7)

Toilet facility household usually uses < 0.001

Unimproved 1329 (54.3) 298 (47.8) 1031 (56.5)

Improved 1118 (45.7) 325 (52.2) 793 (43.5)

Ethnicity 0.016

Non-Akan 29 (1.2) 13 (2.1) 16 (0.9)

Akan 2418 (98.8) 610 (97.9) 1808 (99.1)

Religion < 0.001

Christian 2327 (95.1) 569 (91.3) 1758 (96.4)

Non-Christian 120 (4.9) 54 (8.7) 66 (3.6)

Marital status < 0.001

Married/cohabiting 1395 (57.0) 356 (57.1) 1039 (57.0)

Widowed/divorced/separated 693 (28.3) 119 (19.1) 574 (31.5)

Single 359 (14.7) 148 (23.8) 211 (11.6)

The current age of respondents in years

Mean [minimum–maximum] 40.5 [18–97] 41.3 [18–80] 40.2 [18–97] 0.081

Age categorized (years)

18–25 328 (13.4) 79 (12.7) 249 (13.7) 0.240

25–29 350 (14.3) 89 (14.3) 261 (14.3)

30–39 613 (25.1) 138 (22.2) 475 (26.0)

40–49 475 (19.4) 130 (20.9) 345 (18.9)

≥ 50 681 (27.8) 187 (30.0) 494 (27.1)

Level of education < 0.001

None 910 (37.2) 137 (22.0) 773 (42.4)

Primary 1272 (52.0) 355 (57.0) 917 (50.3)

Secondary/tertiary 265 (10.8) 131 (21.0) 134 (7.3)

Respondent can read and write a sentence in English < 0.001

No 1811 (74.0) 363 (58.3) 1448 (79.4)

Yes 636 (26.0) 260 (41.7) 376 (20.6)

Body mass index (kg/m2) < 0.001

Underweight 101 (4.1) 21 (3.4) 80 (4.4)

Normal 1386 (56.6) 454 (72.9) 932 (51.1)

Overweight 668 (27.3) 130 (20.9) 538 (29.5)

Obese 292 (11.9) 18 (2.9) 274 (15.0)

Self-rating of health today < 0.001

Good 2034 (83.1) 547 (87.8) 1487 (81.5)

Moderate 337 (13.8) 66 (10.6) 271 (14.9)
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a difference of approximately 3 percentage points (pp). Access to farmland was 
estimated as 65.8% (95% CI [62.0, 69.5]) among the respondents with men having 
a higher access of 75.0% (95% CI [67.9, 82.1]) compared to women 63.1% (95% CI 
[58.9, 67.4]). Access to fertilizers decreased by about 22.1% (95% CI [− 29.3, − 14.9]) 
in the coastal communities compared to the non-coastal communities.

Overall, access to agricultural productive services decreased by 7.0% (95% CI 
[− 13.4, − 0.6]) in the coastal communities compared to the non-coastal communi-
ties. Access to farming land, irrigation water, agricultural extension services, and 
improved planting materials (seeds and seedlings) decreased significantly in the 
coastal communities compared to the non-coastal communities.

Relationship between gender empowerment, socioeconomic status, geographic location, 

and access to agricultural productive resources

Access to the various agricultural productive resources increased by approximately 
21.0% among women living in the non-coastal communities compared to those living 
in the coastal communities [adjusted prevalence ratio, aPR = 1.21, 95% CI 1.04–1.42, 
p < 0.005] as presented in Table 4. Again, access to agricultural productive resources 
increased by approximately 46% among women who were adequately empowered to 
make decisions in agricultural productive services compared to women who were 
not adequate empowerment ([aPR = 1.46, 95% CI 1.18–1.82]). Although, increased 
level of household wealth increased access to productive agricultural resources, the 
effect was not statistically significant.

Table 1 (continued)

Total N = 2447 Male N = 623 Female N = 1824 P value
n (%) n (%) n (%)

Poor 76 (3.1) 10 (1.6) 66 (3.6)

Valid NHIS card < 0.001

No 1219 (49.8) 405 (65.0) 814 (44.6)

Yes 1228 (50.2) 218 (35.0) 1010 (55.4)

Employment status 0.003

Unemployed 352 (14.4) 67 (10.8) 285 (15.6)

Employed 2095 (85.6) 556 (89.2) 1539 (84.4)

Completed level of education < 0.001

No 786 (51.2) 206 (42.5) 580 (55.2)

Yes 750 (48.8) 279 (57.5) 471 (44.8)

Stability of current employment 0.260

Regular 1499 (71.6) 408 (73.4) 1091 (70.9)

Irregular 596 (28.4) 148 (26.6) 448 (29.1)

Agricultural autonomy in decision making

Inadequate – – 143 (15.0)

Adequate – – 809 (85.0)

NHIS—National Health Insurance Scheme, n—Frequency, %—column percentage

p value: 0.05
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Measuring inequality in access to agricultural productive resources

The comparisons of inequalities in the access to agricultural productive resources in 
the context of gender, women’s decision-making, and geographical location, using the 
Gini Inequality Index are presented in Table 5. Inequality in access was higher among 
women (0.366) than men (0.337). Women with inadequate agricultural decision-mak-
ing had the highest degree of inequality in access to agricultural productive resources 
(0.368) compared to those with adequate decision-making power (0.268). Men who 
live in coastal communities had the highest degree of inequality (0.470).

Prevalence of food security by socioeconomic status, gender and geographic location

Table 6 shows the prevalence of food security among the study participants. Overall, 
only 17.0% of the study participants were food secure as at the time of the survey. The 
overall prevalence of food security among males 20.7 [17.6–24.1] while food security 
prevalence was 15.8 [14.1–17.5] among females. In the costal areas, the prevalence of 
food security was 13.9 [12.1–15.9] while in the non-coastal areas the prevalence was 
20.7 [18.4–23.2]. Details of food security distribution are found in Table 6.

Table 2 Determinants of women’s autonomy in agricultural decision-making

p value notation: ***p < 0.001; **p < 0.01; *p < 0.05

Sensitivity analysis

Adjusted binary logistic regression 
model

Adjusted Poisson 
regression model

aOR [95% CI] aPR [95% CI]

Location

Coastal 1 1

Non-coastal 2.27 [1.39–3.7]** 1.10 [1.04–1.16]**

Age in years

18–24 1 1

25–29 1.41 [0.77–2.56] 1.12 [0.94–1.34]

30–39 2.31 [1.31–4.08]** 1.25 [1.08–1.45]**

40–49 3.16 [1.61–6.19]** 1.3 [1.12–1.51]**

50 or more 4.77 [2.36–9.67]*** 1.33 [1.15–1.55]***

Marital status

Married/cohabiting 1 1

Single 0.61 [0.33–1.13] 0.91 [0.78–1.06]

Divorced/separated/widowed 2.94 [1.52–5.69]** 1.08 [1.03–1.13]**

Educational level

None 1 1

Primary 1.09 [0.72–1.67] 1 [0.95–1.06]

Secondary/tertiary 0.69 [0.28–1.71] 0.95 [0.81–1.13]

Household wealth

Poorest 1 1

Poor 1.05 [0.61–1.81] 1.01 [0.92–1.12]

Middle class 1.46 [0.78–2.73] 1.06 [0.96–1.16]

Rich 0.96 [0.52–1.79] 1.01 [0.92–1.12]

Richest 1.84 [0.9–3.79] 1.09 [0.99–1.21]
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Table 3 Access to agricultural productive resources by gender and geographic location

p value notation: ***p < 0.001; **p < 0.01; *p < 0.05, Access was considered to be high if the individual had a total score 
of ≥ 10/15. Access to agricultural productive resources is defined as the percentage of people who are able to access the 
different agricultural productive resources

Agricultural 
productive 
resources

Total Gender Diff = M − W Location Diff = C − NC

Men (M) Women 
(W)

Coastal 
(C)

Non-
coastal 
(NC)

% [95% CI] % [95% 
CI]

% [95% 
CI]

% [95% CI] % [95% 
CI]

% [95% CI] % [95% CI]

Access to 
farming land

65.8 [62, 
69.5]

75.0 [67.9, 
82.1]

63.1 [58.9, 
67.4]

11.9 [3.6, 
20.1]**

37.5 [31.7, 
43.3]

86 [82.5, 
89.5]

− 48.5 [− 55.3, 
− 41.7]***

Access to 
irrigation 
water

16.4 [13.6, 
19.5]

23.6 [16.7, 
30.5]

14.3 [11.2, 
17.3]

9.4 [1.8, 
16.9]**

12.1 [8.2, 
16.1]

19.4 [15.4, 
23.4]

− 7.3 [− 12.9, 
− 1.7]*

Access to 
agricultural 
extension 
services

21.9 [18.7, 
25.3]

26.4 [19.2, 
33.6]

20.6 [17, 
24.1]

5.8 [− 2.2, 
13.9]

18.9 [14.2, 
23.7]

24 [19.6, 
28.3]

− 5.0 [− 11.5, 
1.4]

Access to 
improved 
seedlings

35.7 [32, 
39.6]

38.9 [30.9, 
46.9]

34.8 [30.6, 
39]

4.1 [− 4.9, 
13.1]

29.9 [24.4, 
35.4]

39.9 [34.9, 
44.9]

− 10.0 [− 17.4, 
− 2.5]*

Access to 
fertilizer

36.4 [32.6, 
40.3]

42.4 [34.3, 
50.4]

34.6 [30.4, 
38.8]

7.7 [− 1.4, 
16.8]

23.5 [18.4, 
28.6]

45.6 [40.5, 
50.6]

− 22.1 [− 29.3, 
− 14.9]***

Access to 
tractor

10.7 [8.4, 
13.4]

16.7 [10.6, 
22.8]

9 [6.4, 11.5] 7.7 [1.1, 
14.3]**

8.7 [5.3, 
12.1]

12.1 [8.8, 
15.5]

− 3.4 [− 8.2, 
1.3]

Access to 
weedicides

43.1 [39.3, 
47.1]

45.8 [37.7, 
54]

42.4 [38, 
46.7]

3.5 [− 5.8, 
12.7]

25.0 [19.8, 
30.2]

56.1 [51, 
61.1]

− 31.1 [− 38.3, 
− 23.8]***

Access to 
insecticides

40.5 [36.6, 
44.4]

43.1 [35, 
51.1]

39.7 [35.4, 
44]

3.3 [− 5.8, 
12.5]

24.2 [19.1, 
29.4]

52 [46.9, 
57.1]

− 27.8 [− 35, 
− 20.5]***

Access to 
new technol-
ogy

5.5 [3.9, 7.6] 9 [4.3, 13.7] 4.5 [2.7, 
6.3]

4.5 [− 0.5, 
9.6]*

1.9 [0.2, 
3.5]

8.1 [5.3, 
10.9]

− 6.2 [− 9.4, 
− 3]**

Access to an 
improved 
water source

85.7 [82.7, 
88.3]

84 [78, 90] 86.2 [83.1, 
89.2]

− 2.1 [− 8.8, 
4.6]

86.0 [81.8, 
90.2]

85.4 [81.9, 
89]

0.5 [− 5, 6.1]

Access to 
improved 
sanitation

88.2 [85.4, 
90.6]

85.4 [79.7, 
91.2]

89 [86.2, 
91.8]

− 3.6 [− 10, 
2.8]

89.4 [85.7, 
93.1]

87.3 [83.9, 
90.7]

2.1 [− 3, 7.1]

Access to 
livestock

40.5 [36.6, 
44.4]

36.8 [28.9, 
44.7]

41.5 [37.2, 
45.9]

− 4.7 [− 13.7, 
4.3]

40.2 [34.2, 
46.1]

40.7 [35.7, 
45.7]

− 0.5 [− 8.3, 
7.2]

Access to 
labor

51.5 [47.5, 
55.4]

59 [51, 
67.1]

49.3 [44.9, 
53.7]

9.7 [0.6, 18.9]* 31.4 [25.8, 
37]

65.8 [60.9, 
70.6]

− 34.3 [− 41.7, 
− 26.9]***

Access to 
credit facili-
ties for farm-
ing activities

20.6 [17.5, 
24]

20.8 [14.2, 
27.5]

20.6 [17, 
24.1]

0.3 [− 7.3, 7.8] 23.1 [18, 
28.2]

18.9 [14.9, 
22.8]

4.2 [− 2.2, 
10.7]

Access to 
non-formal 
financial 
services

23.5 [20.2, 
27]

24.3 [17.3, 
31.3]

23.2 [19.5, 
27]

1.1 [− 6.9, 9] 25.4 [20.1, 
30.6]

22.1 [17.9, 
26.3]

3.3 [− 3.5, 10]

High access 21.9 [18.7, 
25.3]

24.3 
[− 17.3, 
31.3]

21.2 [17.6, 
24.8]

3.1 [− 4.8, 
11.0]

17.8 [13.2, 
22.4]

24.8 [20.4, 
29.2]

− 7.0 [− 13.4, 
− 0.6]**
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Table 4 Factors influencing access to agricultural productive resources

Total Men Women

Adjusted 
Poisson 
regression 
model

Adjusted 
negative 
binomial 
regression 
model

Adjusted 
Poisson 
regression 
model

Adjusted 
negative 
binomial 
regression 
model

Adjusted 
Poisson 
regression 
model

Adjusted 
negative 
binomial 
regression 
model

aPR [95% CI] aPR [95% CI] aPR [95% CI] aPR [95% CI] aPR [95% CI] aPR [95% CI]

Location

Coastal 1 1 1 1 1 1

Non-coastal 1.25 
[1.08–1.44]*

1.25 
[1.08–1.45]*

1.23 
[0.91–1.66]

1.28 
[0.94–1.74]

1.21 
[1.03–1.42]*

1.21 [1.04–
1.42]*

Age in years

18–24 1 1 1 1 1 1

25–29 1.22 
[0.91–1.63]

1.22 
[0.91–1.63]

0.68 [0.4–1.17] 0.61 
[0.34–1.09]

1.04 
[0.76–1.42]

1.04 [0.77––
1.41]

30–39 1.20 
[0.92–1.56]

1.2 [0.92–1.57] 0.65 
[0.37–1.15]

0.62 
[0.34–1.14]

1.03 
[0.75–1.41]

1.05 [0.77–1.43]

40–49 1.37 
[1.05–1.77]*

1.36 
[1.04–1.77]*

0.83 [0.5–1.38] 0.77 
[0.43–1.36]

1.10 [0.8–1.51] 1.12 [0.82–1.53]

≥ 50 1.62 [1.24–
2.11]***

1.64 [1.25–
2.15]***

0.88 
[0.52–1.47]

0.84 
[0.46–1.51]

1.31 
[0.95–1.82]

1.35 [0.98–1.85]

Marital status

Single 0.79 
[0.62–1.01]

0.79 
[0.61–1.03]

0.5 [0.34–
0.75]*

0.43 [0.28–
0.67]***

0.97 
[0.74–1.28]

1 [0.76–1.32]

Married/
cohabiting

1 1 1 1 1 1

Divorced/
separated/
widowed

0.91 
[0.81–1.03]

0.92 
[0.81–1.05]

1.02 [0.8–1.29] 1 [0.77–1.29] 0.91 [0.8–1.03] 0.91 [0.8–1.04]

Educational level

None 1 1 1 1 1 1

Primary 1.23 
[1.1–1.38]***

1.23 
[1.1–1.39]*

1.2 [0.88–1.65] 1.22 
[0.89–1.66]

1.19 
[1.06–1.33]*

1.19 [1.06–
1.34]*

Secondary/
tertiary

1.38 
[1.12–1.69]*

1.4 [1.12–
1.74]*

1.76 
[1.25–2.48]*

1.87 
[1.31–2.65]*

1.18 
[0.91–1.53]

1.17 [0.9–1.51]

Wealth quintile

Poorest 1 1 1 1 1 1

Poor 1.12 
[0.89–1.42]

1.11 [0.88–1.4] 0.86 
[0.47–1.56]

0.86 
[0.48–1.55]

1.19 
[0.93–1.53]

1.19 [0.93–1.51]

Middle class 1.14 [0.9–1.46] 1.15 [0.9–1.47] 1.06 [0.6–1.88] 1.07 
[0.61–1.87]

1.25 
[0.97–1.63]

1.26 [0.98–1.62]

Rich 1.06 
[0.83–1.35]

1.05 
[0.83–1.34]

0.95 
[0.56–1.62]

0.91 
[0.54–1.56]

1.16 
[0.89–1.51]

1.17 [0.90–1.51]

Richest 1.16 [0.9–1.49] 1.17 [0.91–1.5] 1.07 
[0.63–1.81]

1.04 
[0.62–1.76]

1.23 
[0.92–1.63]

1.23 [0.93–1.63]

Sex

Male 1 1 – – – –

Female 1.04 
[0.92–1.16]

1.04 
[0.92–1.18]

– – – –

Women empowerment

Inadequate – – – – 1 1

Adequate – – – – 1.47 
[1.17–1.84]*

1.46 [1.18–
1.82]*

aPR—adjusted prevalence ratio, – not applicable

p value notation: ***p < 0.001; **p < 0.01; *p < 0.05
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Determinants of food security

Table 7 shows the factors associated with food security. Educational level, wealth and geo-
graphical location were identified to have significant effect on food security. The prevalence 
of food security among the richest households was approximately 3 times as high as the 
prevalence of food security among the poorest households (aPR = 2.72, [95% CI [1.71–
3.52], p < 0.001). The prevalence of food security among those with secondary and tertiary 
level of education was approximately 3 times as high as the prevalence of food security 
among those with no education (aPR = 2.72, [95% CI 1.97–3.76], p < 0.001). Although access 
to agricultural productive resources increased the prevalence of food security by approxi-
mately 7%, the effect was not statistically significant (aPR = 1.07, [95% CI 0.88–1.30], 
p = 0.053).

Our mediation model shows a significant  effect of household socioeconomic status on 
the relationship between geographical location (coastal versus non-coastal) and food secu-
rity (indirect effect = 13.3, [95% CI 11.50–15.05], p < 0.001).

Discussion
This study quantified and compared the level of inequality of access to agricultural 
productive resources and food security in rural coastal and non-coastal communi-
ties. The study further estimated the effect of gender-related constraints, geographical 
location, women empowerment, socioeconomic determinants, agricultural decision-
making on access to agricultural productive resources and food security. Households 
that were food-secured remain low in coastal and non-coastal areas. Although most 
women were empowered in agricultural decision-making, our findings showed that 

Table 5 Measuring inequality in access to agricultural productive resources

The Gini Index is a measure between zero (perfect equality) and one (maximum inequality) which in our case summarizes 
the degree of inequality in access to agricultural productive resources in the coastal and non-coastal communities in the 
Central region of Ghana for 2021. A Gini index of zero indicates that everyone in the community has the same access, so 
there is perfect equality across the population. A Gini index of one lies on the other extreme and indicates that only one 
individual from the whole population has all the access, everyone else has no access. Numbers closer to zero indicate less 
inequality, and the closer the Gini index is to one, the more unequal income is within the population considered

Indicators Category Gini 
inequality 
index

Overall 0.361

Gender Men 0.337

Women 0.366

Location Coastal 0.319

Non-coastal 0.286

Women empowerment in agricultural decision 
making

Inadequate 0.341

Adequate 0.317

Interaction between sex and location Women who live in coastal communities 0.363

Women who live in non-coastal communities 0.396

Men who live in coastal communities 0.470

Men who live in non-coastal communities 0.297

Interaction between women’s agricultural decision-
making and location

Women who are not adequately empowered 
in agricultural decision making

0.368

Women who are adequately empowered in 
agricultural decision making

0.268
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women, compared to men had lower access to resources for agricultural activities; 
higher inequality was found in coastal communities compared to non-coastal com-
munities. Except for access to loans or credit facilities for farming activities that were 
marginally higher among women compared to men in the rural communities, access 
to all other productive resources (farmland, irrigation water, extension services, etc.) 
was lower among the women compared to men. These findings are similar to what 
has previously been reported in the vast array of literature on gender-related food 
and nutrition inequality issues in Ghana, SSA, and beyond (Agarwal 2018; Asitik 
and Abu 2020; Larson et al. 2019; Lutomia et al. 2019; Ogato et al. 2009). There are 
empirical evidence that shows that women in SSA usually cultivate smaller land, have 
less access to inputs, advisory and extension services, display a lower rate of modern 

Table 6 Prevalence of food security by socioeconomic status, gender and geographic location

aPR—adjusted prevalence ratio, CI—confidence interval

p value notation: ***p < 0.001; **p < 0.01; *p < 0.05

Overall Sex Geographic location

Males Females Costal Non-costal

% [95% CI] % [95% CI] % [95% CI] % [95% CI] % [95% CI]

Overall 17.0 [15.6–18.6] 20.7 [17.6–24.1] 15.8 [14.1–17.5] 13.9 [12.1–15.9] 20.7 [18.4–23.2]

Age * **

< 25 20.4 [16.2–25.2] 29.1 [19.4–40.4] 17.7 [13.1–23] 13.4 [8.8–19.1] 29.8 [22.4–38.1]

25–29 19.7 [15.7–24.3] 23.6 [15.2–33.8] 18.4 [13.9–23.6] 16.1 [11.4–21.6] 25.8 [18.5–34.1]

30–39 17.8 [14.8–21] 22.5 [15.8–30.3] 16.4 [13.2–20.1] 15.6 [11.9–19.9] 20.4 [15.9–25.6]

40–49 16.8 [13.6–20.5] 16.2 [10.3–23.6] 17.1 [13.3–21.5] 12.2 [8.4–16.9] 22.2 [16.9–28.2]

≥ 50 13.5 [11–16.3] 17.6 [12.5–23.9] 11.9 [9.2–15.1] 12.3 [8.9–16.4] 14.6 [11.1–18.7]

Marital status ** ** **

Single 22.8 [18.6–27.5] 30.4 [23.1–38.5] 17.5 [12.7–23.4] 18.8 [13–25.9] 25.9 [20–32.4]

Married/cohabiting 17.2 [15.3–19.3] 18.3 [14.4–22.7] 16.8 [14.6–19.3] 13.6 [11.3–16.1] 22.7 [19.3–26.5]

Divorced/separated/
widowed

13.7 [11.2–16.5] 16 [9.9–23.8] 13.2 [10.6–16.3] 12.4 [9–16.5] 14.9 [11.4–18.9]

Educational level *** *** *** *** ***

None 9.8 [7.9–11.9] 8.8 [4.6–14.8] 10 [7.9–12.3] 10.3 [8–13] 8.7 [5.8–12.5]

Primary 17.4 [15.3–19.6] 18.6 [14.7–23] 16.9 [14.5–19.5] 15.4 [12.7–18.4] 19.4 [16.4–22.7]

Secondary/tertiary 40.4 [34.4–46.6] 38.9 [30.5–47.8] 41.8 [33.3–50.6] 33.9 [22.3–47] 42.4 [35.5–49.5]

Wealth quartile *** *** *** *** ***

Poorest 9.8 [7.3–12.7] 6.9 [2.3–15.5] 10.2 [7.5–13.5] 9.9 [7.3–13] 7.4 [0.9–24.3]

Poor 9.2 [6.8–12.1] 16.2 [9.9–24.4] 7.2 [4.8–10.2] 10.1 [7.2–13.6] 6.7 [2.9–12.7]

Middle 13.7 [10.8–17] 15.8 [9.8–23.6] 13 [9.7–16.8] 16.1 [11.9–21.1] 10.8 [7–15.6]

Rich 15.8 [12.7–19.3] 15.6 [10.2–22.3] 15.9 [12.1–20.2] 16.8 [11.1–23.9] 15.4 [11.7–19.6]

Richest 36.8 [32.5–41.3] 38 [30.5–45.8] 36.2 [31–41.7] 44 [32.5–55.9] 35.5 [30.9–40.3]

Sex ** *

Male 20.7 [17.6–24.1] _ _ 17.7 [13.5–22.6] 23.3 [18.9–28.2]

Female 15.8 [14.1–17.5] _ _ 12.8 [10.8–15] 19.6 [16.9–22.6]

Study area *** ***

Coastal 13.9 [12.1–15.9] 17.7 [13.5–22.6] 12.8 [10.8–15] _ _

Non-coastal 20.7 [18.4–23.2] 23.3 [18.9–28.2] 19.6 [16.9–22.6] _ _

Autonomy in decision making

Inadequate _ _ 11.9 [7.1–18.4]

Adequate _ _ 16.7 [14.2–19.4]
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inputs application than their male counterparts, and suffer from discriminatory land 
laws (Adamon and Adeleke 2016).

The gender gap has implications for economic growth, food security, poverty, unem-
ployment, crime rate, and malnutrition that are critical to achieving the SDG on end-
ing poverty in all its forms; SDG 2 of ending all forms of hunger and malnutrition; and 
SDG 5 which targets gender equality by 2030, particularly in countries where a signifi-
cant share of the population depends on the agricultural sector. However, our findings 
contradict the results from a study in South East Asia where women were more empow-
ered than men to make informed decisions on agricultural productive resources (Akter 
et al. 2017). Several factors may have contributed to the observed inequality in access 
to agricultural productive resources. First, although women generally are workers and 

Table 7 Determinants of food security

aPR adjusted prevalence ratio, CI confidence interval

p value notation: ***p < 0.001; **p < 0.01; *p < 0.05

Unadjusted Poisson regression model Adjusted Poisson 
regression model

uPR [95% CI] aPR [95% CI]

Age

< 25 1 1

25–29 0.97 [0.71–1.30] 0.81 [0.59–1.11]

30–39 0.87 [0.66–1.14] 0.81 [0.60–1.08]

40–49 0.82 [0.62–1.10] 0.81 [0.58–1.12]

≥ 50 0.66 [0.50–0.88]** 0.75 [0.53–1.07]

Marital status

Married/cohabiting 1 1

Single 0.75 [0.60–0.94]* 0.85 [0.65–1.12]

Divorced/separated/widowed 0.60 [0.46–0.78]*** 1.06 [0.82–1.36]

Educational level

None 1 1

Primary 1.78 [1.41–2.24]*** 1.62 [1.24–2.11]***

Secondary/tertiary 4.13 [3.23–5.28]*** 2.72 [1.97–3.76]***

Wealth quartile

Poorest 1 1

Poor 0.95 [0.64–1.39] 0.80 [0.54–1.20]

Middle 1.40 [0.99–1.99] 1.00 [0.69–1.47]

Rich 1.62 [1.15–2.27]** 1.19 [0.81–1.74]

Richest 3.77 [2.82–5.06]*** 2.45 [1.71–3.52]***

Sex

Male 1 1

Female 0.76 [0.63–0.92]** 1.04 [0.85–1.28]

Geographical location

Coastal 1 1

Non-coastal 1.49 [1.25–1.78]*** 0.71 [0.57–0.90]**

Access to productive resources and agricultural services

Low access 1 1

High access 1.17 [0.96–1.42] 1.07 [0.88–1.30]

Mediation analysis

Indirect effect 13.3 [95% CI 11.50–15.05]***
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entrepreneurs, women who are involved in agriculture as their main source of liveli-
hood do not have adequate resources and opportunities and are unfairly constrained to 
make the most productive use of their time compared to men (Ankrah et al. 2020; Lar-
son et al. 2019). Second, the contribution of women to the agricultural sector is often 
unrecognized; they are perceived to be unqualified to venture into agricultural produc-
tion, and usually unpaid, they have limited rights to acquisition and ownership of land; 
and insufficient access to critical services, information, and technologies (Justice et al. 
2022). Moreover, the traditional division of labor and sociocultural and political factors 
often relegates women to manual, time-consuming operations with high degrees of labor 
(Justice et  al. 2022). Ensuring equality in access to agricultural productive resources 
evenly between men and women in agriculture may unravel the productivity potential of 
women in as much as many gender productivity studies have stressed that female man-
agers might be as efficient as males when they had equal access to agricultural produc-
tive resources (Kilic et al. 2013). Access to agricultural productive resources was lower 
in rural coastal communities compared to the non-coastal communities and this could 
be explained by two major contextual factors. First, is the inherent preference of women 
who live in coastal communities to naturally prefer economic activities that are tailored 
toward fish marketing than food-based agricultural production. Second, the climatic and 
non-climatic factors that hinder the effective and more efficient use of agricultural land 
in coastal communities may contribute significantly to the differential access to produc-
tive resources and the sustainability of agriculture in coastal rural communities. Some 
studies have shown that coastal farming is more susceptible to climate change and other 
non-climatic factors (temperature, rainfall, sea-level change, tropical cyclones, salinity, 
coastal floods, gender issues, and migration) compared to inland farming (Awal 2014; 
Pachauri et  al. 2014). Since these challenges are naturally occurring events in coastal 
communities, it is difficult and complex to propose a single strategy to mitigate their 
impact. We propose more adaptive methods including seasonal forecasts and modern 
technologies such as climate-smart agriculture to cope with climate shocks and mini-
mize greenhouse gas emissions while sustaining crop yield in coastal areas. This climate-
smart agriculture includes altering cropping patterns and planting dates, cultivating 
stress-tolerant crop varieties, cultivating vegetables in floating beds, composting manure 
and crop residues, urea deep placement, water harvesting, and use, efficient harvest-
ing and reducing post-harvest loss, diversifying the production system, crop rotation, 
minimum tillage and efficient water management (Hasan et al. 2018). Most studies have 
established a significant positive correlation between women’s empowerment and access 
to agricultural resources (Ampaire et al. 2020; Ankrah et al. 2020; Ogato et al. 2009; Qui-
sumbing et al. 2021). The current study confirmed these findings, as women’s empow-
erment correlated with access to agricultural productive resources. This highlights the 
need to intensify education on alternative sources of income for women living along the 
coastal belt of the country with the emphasis on a more sustainable, efficient, and effec-
tive agricultural production. This is specifically so when our mediation analysis showed 
that household socioeconomic status mediates the relationship between place of resi-
dence and household food security.
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Policy implication

Governments, donors, and development agencies have shifted their attention to devel-
oping more robust gender-sensitive interventions aimed at closing the gender gap in 
agriculture to increase agricultural productivity, reduce poverty and hunger and pro-
mote socio-economic growth (FAO 2013). We, therefore emphasize that more needs to 
be done to achieve the SDG on ending poverty in all its forms; SDG 2 of ending all forms 
of hunger and malnutrition; and SDG 5, which targets gender equality by 2030. For the 
past three decades, the Government of Ghana has invested in various social interven-
tions aimed at reducing issues related to gender inequality. This includes setting up the 
Ministry of Gender and Social Protection with the primary responsibility of policy for-
mulation, coordination and monitoring, and evaluation of gender, children, and social 
protection issues within the context of the national development agenda. The over-
arching goal was to achieve gender equality, equity, and the empowerment of women 
and girls, promoting the survival and development of children, and thus ensuring their 
rights.  However, a merger between legislation and implementation is lacking, which 
requires strengthening the connection between gender and rural development, but these 
policies are usually relegated to separate chapters on women rather than treated as an 
integral part of policy and programming (FAO 2013). Accordingly, the Gender and Agri-
cultural Development Strategy (GADS) has identified, among many other constraints, 
the inadequate integration of gender into agricultural policies and programs, and acces-
sibility to productive resources, especially land and agricultural inputs, such as fertilizer 
and credit as largely gender insensitive. There is the need to adopt climate-smart agri-
culture and enhance the participation of rural women in agriculture-related policy-plan-
ning processes and promote policy dialogue among various stakeholders with adequate 
participation of women.

Limitation

Although standard statistical methods have been applied in addressing the study objec-
tives, the results of this study should be interpreted with caution. This was a cross-sec-
tional study and causality may not be directly inferred.

Conclusion
The study estimated the level of gender-location based inequality and explored the com-
plex interrelationships between gender, women empowerment, geographic location, and 
women’s access to agricultural productive resources in rural coastal and non-coastal 
communities in the Central region of Ghana. We highlight the need for government to 
implement gender-sensitive policies, programs, and interventions with the involvement 
of key stakeholders aimed at increasing accessibility to agricultural productive resources 
and mitigating the effect of inherent gender bias based on the complex sociocultural 
context and taking cognizance of the effect of geographic-specific barriers (coastal and 
non-coastal effect). There should be strong political will and social dialogue to focus all 
stakeholders on encouraging growth in rural agriculture in the coastal and non-coastal 
rural communities to improve food security. This could be achieved through the imple-
mentation of poverty alleviation schemes by Government and all relevant stakeholders 
with special focus on rural communities.
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