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Gender-differentiated household vulnerability to environmental stressors 

in the Volta Delta, Ghana 

Abstract 

This study investigated the relationship between household gender composition and household 

vulnerability to the economic and environmental impacts of flooding and drought. The study 

utilised data on 1364 households from the 2016 DECCMA Survey in the Volta Delta of Ghana. 

There are two dimensions of vulnerability (economic and environmental) each to flooding and 

drought. Gender is measured by combining sex of household head and adult sex composition 

of a household. Binary logistic regression models revealed very little differentiation of 

vulnerability by household gender compositions when other sociodemographic and location 

characteristics are controlled for. However, male-headed households with female adults were 

more likely to be vulnerable to economic impacts of flooding and droughts than male-adult 

only and female-adult only households. Household location and socioeconomic characteristics 

were also differently associated with economic and environmental dimensions of vulnerability 

to different hazards. Our findings controvert the blanket feminisation of vulnerability, and we 

recommend that future research be based on perspectives of gendered household compositions. 
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Introduction 

Environmental change impacts are disproportionately felt by less privileged social groups. 

Given that social roles, labour and resource allocation are gendered, vulnerability to the impacts 

of climate extremes are implicitly gendered (Rao, Lawson, Raditloaneng, Solomon, & Angula, 

2017). There is the tendency for researchers, policy and development officials to highlight the 

vulnerability of women to environmental hazards due to their social and reproductive 

responsibilities (Arora-Jonsson, 2011). Typically, research equates female household headship 

with poverty and vulnerability (Arora-Jonsson, 2011), perceiving women as a “marginalised 

group” (Rao et al., 2017). This feminisation of vulnerability, rather than supporting the 

discourse on gender, may unintendedly obfuscate the real contextual gendered vulnerability 

(Arora-Jonsson, 2011). The association between female household headship and vulnerability 

to climate change is variable and empirically contested (Arora-Jonsson, 2011; Shackleton, 

Cobban, & Cundill, 2014).  

While previous research on gender and environmental change have tended to focus mainly on 

women (Ogra & Badola, 2015) an interesting nuance is the importance of household adult sex 

composition and family type on vulnerability or adaptive capacity of women (Giri & 

Darnhofer, 2010). People are not isolated as individuals but as contributors to household 

income and decision-making as family breadwinners or otherwise (Arora-Jonsson, 2011). This 

study seeks to investigate the gender-differentiated vulnerabilities to environmental stressors 

in the Volta Delta from the perspective of household adult composition. 

Moreover, studies on household or community vulnerability have measured vulnerability from 

perspectives of determinants of propensity for harm rather than actual impacts of stressors. At 

best, they have measured people’s perceptions of their vulnerability. While perceptions of 

vulnerability are very much linked with geophysical characteristics of their location a more 
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direct measurement of vulnerability will be people’s stated experience of sensitivity to hazards 

to which they are exposed. 

Again, vulnerability is as multidimensional as livelihoods. Different stressors impact different 

dimensions of household livelihoods. We consider that gender-differentiated access to 

economic and environmental capitals mean that different hazards may differentially impact 

these capitals by gender. We also acknowledge that the presence of alternative–sex adult 

members in a household may also have an effect on household vulnerability in addition to sex 

of household head. Thus, household gender composition is hypothesized to impact economic 

and environmental vulnerabilities to environmental stressors differently. 

 

Gender and vulnerability to environmental change 

The extant but scant research show an inconsistent relationship between gender and 

environmental change vulnerability. Women may experience vulnerability differently from 

men (Goh, 2012) but women and men do not constitute monolithic units (Arora-Jonsson, 2011; 

Van Aelst & Holvoet, 2016). Social productions of space (Jabeen, 2014) places women and 

men in different places with varying levels of exposure to environmental change and have 

implications for their sensitivity and the capacity to adapt. 

Inequalities create spatio-temporally differentiated vulnerabilities in societies. Gender is but 

one of many axes of inequality that produce vulnerabilities to environmental change (Aberman 

et al., 2015; Kaijser & Kronsell, 2014; Van Aelst & Holvoet, 2016). However, the 

differentiations of vulnerability by gender are quite ambiguous (Shackleton et al., 2014). The 

relationship between gender and vulnerability is mediated by conventional disparities in 

education, land and productive asset inheritance, and sociocultural roles that preclude 

participation in mainstream formal occupations (Akampumuza & Matsuda, 2016; Van Aelst & 

Holvoet, 2016). The intersection between gendered inequalities, poverty and the impacts of 
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climate change presents a complexity that needs to be understood (Ogra & Badola, 2015; 

Shackleton et al., 2014).  

Gender profoundly impacts individual or household access to natural resource, financial, 

human, social, political and physical assets (Aberman et al., 2015). Traditional gender roles, 

responsibilities and power relationships have an impact on livelihood security and influence 

vulnerability of households to environmental stressors (Codjoe, Atidoh, & Burkett, 2011; 

Fisher & Carr, 2015; Tsikata, 2006; Tsikata & Yaro, 2014). Women’s relative lack of access 

to productive economic assets and their traditional roles of social reproduction increase the 

economic burdens of the households they head where they, more often than not, are single 

earners who combine economic and domestic roles (Flatø, Muttarak, & Pelser, 2017; Van Aelst 

& Holvoet, 2016). Some studies note that female-headed households are more likely to live in 

poverty than male-headed households (Rademacher-Schulz, Schraven, & Mahama, 2014; 

Segnestam, 2014). Thus, female-headed households are likely to be vulnerable to economic 

impacts of climate-related hazards compared with male-headed households (Flatø et al., 2017; 

Sugden et al., 2014). Again, because they are rarely successors to family land and farms women 

tend to be excluded from family farming opportunities except through marriage where they can 

only become farmhands or labourers but are rarely owners (Fisher & Carr, 2015; Luhrs, 2015). 

Such pervasive patterns of patrilineal inheritance predispose women to relative depravity of 

financial capital and assets (Luhrs, 2015). This, paradoxical as it may seem, should reduce their 

vulnerability as their exposure to destructive loss is minimal compared with male owners of 

vast land and capital resources. This also calls into question which dimension of vulnerability 

is more differentiated by gender.  

The structures which subordinate women to men in households create differential opportunities 

or challenges where household structures are transformed. For instance, new vulnerabilities 

may develop where female household heads are widowed, and yet have minimal access to land 
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and physical capital resources. On the other hand, access to social capital may accrue for such 

females and their households. Further, household dynamics brought about as a result of 

migration of household members, particularly male heads or other males, may increase access 

to financial resources in the form of remittances and greater control by females over household 

physical and social capital resources (Flatø et al., 2017; Giri & Darnhofer, 2010). Some studies 

find otherwise though (Sugden et al., 2014). In Ghana for instance, the incidence of poverty 

for instance is lower among female-headed households (19%) than among male-headed 

households (26%) (Cooke, Hague, & Mckay, 2016) but this may be due to remittances received 

from migrant would-have been male household heads. Evidence from nationally representative 

surveys in Ghana contradict such pervasive conclusions about female versus male household 

headship and poverty (Owusu-Afriyie & Nketiah-Amponsah, 2014).  The incidence of poverty 

is lower among female-headed households (19%) than among male-headed households (26%) 

in Ghana (Cooke et al., 2016) but this may be due to remittances received from migrant would-

have-been male household heads.   

 

While dominant past and contemporary narrative on environmental change vulnerability 

presents women as victims because they are financially and socially ill-resourced they also 

acknowledge their capacity and resilience due to their local social and ecological knowledge 

and roles (Figueiredo & Perkins, 2013).  

Different types of capital include natural, physical, human, social, financial and political 

capital. Access to any of these assets or the lack of it may determine households’ vulnerability 

or their liability for loss or damage (Goh, 2012; Segnestam, 2014). Ownership of land and other 

physical assets (including agricultural livelihood inputs) tend to make men more vulnerable on 

the exposure front whereas their deprivation of political and social assets mean that women 

have limited capacity to cope, adapt or respond when systems are affected by environmental 



6 
 

hazards. Different types of environmental change hazards may augur differently for access to 

different types of capital. 

In times of hazards, men lose more as they own much of the farmlands and housing structures. 

Women however may still bear the brunt of the loss. Their responsibility for social reproduction 

where they primarily care for other household members including the aged and children 

depreciates their access to household social capital (Moser & Stein, 2015). Also, combining 

productive, reproductive and community roles may increase women’s exposure and deepen 

their vulnerability to environmental hazards (Jabeen, 2014).  

Women normatively have relatively limited access to financial capital stemming from asset 

acquisition and inheritance systems. Their extended social capital arising from their 

connections in two families (procreative and nuclear) however affords them better coping 

options than men. Similarly, where ecological crises trigger livelihood transformations women, 

per their socioecological knowledge, are better poised to diversify livelihoods in many 

situations towards commerce and trade in household consumables and food items. They also 

are better-suited to benefit from self-help groups that tend to reduce their vulnerabilities in 

times of stress (Sultana, 2014). 

This position holds true only on the basis of two assumptions. First is that women are, by 

default, caregivers of young or much older household members. The second basis for such 

proposition will be that women are not themselves household heads who may benefit from the 

services of other adult economically active household members. These in the Ghanaian context 

may not necessarily be so as there are records of the ingenuity and autonomy of Ghanaian 

women (Abdul-Korah, 2011; Awumbila & Ardayfio-Schandorf, 2008; Odotei, 2002). In 

Ghana, women are among land owners and there are more women business owners than men 

in all the ten regions (Oduro & Ackah, 2017; Oduro, Baah-Boateng, & Boakye-Yiadom, 2011). 

Whereas formal financial assets (bank or financial institutional savings or assets) are more 
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likely to be owned by men informal assets are likely to be owned by women in Ghana (Oduro 

et al., 2011).  

 In their study among rural households in the Afram Plains of Ghana, Codjoe at al. (2011) 

identify that different household responsibilities for male and female household members 

endeared them towards specific adaptation strategies to reduce their vulnerabilities. For 

instance, in adapting to the impacts of droughts in the Afram Plains of Ghana, male farmers 

tend to prefer strategies that protect or mitigate against monetary and farm asset loss while 

women are more inclined towards provision of resources to improve access to water (Codjoe 

et al., 2011). Fisher & Carr also identify among Eastern Ugandan farming communities that 

female household heads were less likely than male household heads to adopt newly developed 

maize varieties due to credit resource and information constraints as well as being labour-

constrained (Fisher & Carr, 2015).  

Taking the above into consideration, it may be misleading to conclude based on broad 

comparisons that one category is more vulnerable than the other, more so without a framework 

for contextual gender and power analysis (Djoudi et al., 2016). A more refined approach will 

be to incorporate basic household composition dynamics to offer a nuanced perspective to 

understanding gender dynamics in the broader society. 

 

Measuring Gendered Household Dynamics 

It is not uncommon for survey-based studies to distinguish between gendered household 

dynamics by referring to the sex of the household head. A lot of studies of household 

vulnerability make reference to sex of household head to distinguish between their gendered 

influences (Akampumuza & Matsuda, 2016; Andersen, Verner, & Wiebelt, 2016; Codjoe, 

2010; Opiyo, Wasonga, & Nyangito, 2014). Household-level analyses based on female-headed 

versus male-headed households may very often produce misleading results (Doss, 2014; 
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Shackleton et al., 2014; Van Aelst & Holvoet, 2016). While in many settings the household 

head may be the key asset owner and main stakeholder in decision-making reference to 

household head alone is bridled with significant shortfalls, much less the sex of the head as an 

indicator of household vulnerability. First of all, it discounts essential income contributions by 

other household members and their roles in intra-household decision-making. Also, traditional 

norm and culture accord much recognition to the oldest household members who may 

automatically be referred to as household heads though intra-household decision-making 

negotiations and economic upkeep may not necessarily be their concern.  

To surpass such impasse, recent researchers have taken into account the essential contributions 

of other household members while distinguishing between sex of household heads (Andersen 

et al., 2016; Codjoe & Afuduo, 2015; Flatø et al., 2017; Segnestam, 2009, 2014; Shackleton et 

al., 2014). More nuanced work further distinguish the presence of other adult household 

members by age and gender too (Shackleton et al., 2014). Similarly, others studies on gendered 

vulnerabilities explore the intersectionality between gender and other individual characteristics 

(Djoudi et al., 2016; Wrigley-Asante, Owusu, Egyir, & Owiyo, 2017) such as age (Fisher & 

Carr, 2015), marital status, household type or family (Van Aelst & Holvoet, 2016) and 

inequalities in poverty (Andersen et al., 2016; Fisher & Carr, 2015; Flatø et al., 2017).  

 

Data & Methods 

The study draws on data from the first phase of the DEltas, vulnerability and Climate Change: 

Migration and Adaptation (DECCMA) Project 2016 Survey in the Volta Delta of Ghana. The 

survey collected data from 1364 households selected through a stratified random sampling 

approach from 50 Enumeration Areas (EAs) in nine districts across the Greater Accra and Volta 

Regions in South Eastern Ghana. EAs were stratified according to levels of biophysical 
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vulnerability to environmental change including temperature, liability to flooding and erosion 

and land cover.  

Key variables: Vulnerability is an outcome of exposure and sensitivity of households to two 

main biophysical hazards: flooding and drought. Sensitivity was measured by reported impacts 

of these hazards on household capital. Capital assets were grouped into environmental and 

economic capitals. Environmental capital included housing, drinking water and food security. 

Economic capital included economic security and crop or livestock security.  

Gendered structure of households is differentiated beyond binary categorisation as male-

headed versus female-headed households. To capture the inherent heterogeneity, particularly 

among female headed households, we categorised households by four gender categories à la 

Shackleton et al. (2014). There are four categories of households which we label as Type I 

representing male headed households with female adults; Type II representing female headed 

households without male adults; Type III representing female-headed households with adult 

male members and Type IV male adult(s) only households. 

Analysis: We use descriptive statistics to show the distribution and bivariate associations 

between gendered household headship and household vulnerability to flooding and drought in 

the delta area. Logistic regression models assess the role of gendered household headship and 

adult sex composition on the sensitivity of households to flooding, drought and salinization. 

We control for socioeconomic, demographic and environmental characteristics of households. 

Study Setting: The Volta Delta area consists of nine districts across two administrative regions 

in south-eastern Ghana with a population of about 900,000. These are Ningo-Prampram, Ada 

West, and Ada East in Greater Accra Region and South Tongu, Central Tongu, Keta, Ketu 

South, Ketu North and Akatsi South in the Volta Region. The delta area is largely rural.  

Figure 1. Map showing the study area, survey sites and district boundaries 
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Results 

Univariate results: There are more male than female household heads in the delta area. 

However, the proportion of female headed households, which is two-thirds of households, is 

higher than the national average of about 34.7% from the 2010 Population and Housing Census 

(Ghana Statistical Service, 2013). The most common type of household is Type I. 

Corroborating findings from Latin America (Andersen et al., 2016), the more common type of 

female-headed households are Type II (Table 1). The least common household type is Type III 

where female heads have other adult male members. Adult male members usually are 

household heads. Rarely, infirmed older male adults may be dependent members of female 

headed households where they mainly receive care.  

<<Table 1 about here>> 

Source: Authors 
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The distributions of respondents by their vulnerability to flooding and drought, measured by 

their economic and environmental sensitivity, are displayed in Figure 2 below. The green bars 

represent the proportion environmentally sensitive to a hazard while the brown bars represent 

economic sensitivity.  

 

Figure 2. Graph showing the proportions of households with (i) economic and (ii) 

environmental sensitivity to flooding and drought in the Volta Delta  

 

Results generally indicate that households in the study area identify as being less sensitive to 

economic impacts of hazards compared to the environmental impacts. In all, households are 

most sensitive to droughts. Economic and environmental sensitivity to is more common for 

drought than for flooding. Of all the 1,364 respondents about 16.7% indicated that their 

exposure to the flood had negatively impacted their economic security or crop/livestock 

security. The remaining 83.3% had either not experienced flooding or not had their economic 

livelihoods affected by flooding.  

A little under a third (29.4%) of households were sensitive to environmental impacts of 

flooding. These may have had their drinking water or food security or housing affected by the 

impacts of drought. About 32.3% of households were impacted in their economic security and 
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the security of their crops/ livestock by droughts. About two-fourths (37.5%) of households 

noted that they were sensitive to environmental impacts of drought. 

Multivariate results 

The outcomes are inconsistent for household gender categories for different households. 

However, male headed households with female adults are consistently more likely to be 

sensitive, compared with female-adult only households, to environmental stressors.  

Economic Vulnerability to Flooding 

Model 1 of Table 1 shows no significant difference between male-headed households with 

female adults and any of the female-headed household types. The difference however, is 

between male-headed households with female adults and male-adult only households. The 

latter are less likely to be sensitive to economic impacts of flooding. Model 2 presents a 

different relationship between household gender structure and vulnerability. The statistic 

power between household gender structure and economic sensitivity to flooding is lost. This is 

a significantly important result which presents evidence that the difference attributed to gender 

may be explained by some extraneous variables. Where other household sociodemographic, 

economic and location characteristics are controlled for there seems to be no significant 

difference between households by gender category. As expected, non-agricultural households 

are .51 times as likely as agricultural households to be economically sensitive to flooding. 

<<Table 2 about here>> 

Environmental vulnerability to Flooding 

A similar pattern for economic sensitivity to flooding is observed for environmental sensitivity 

to flooding. Only male-adult only households show some difference from male-headed 

households with female adults but that relationship exists only to the extent that gender 

category and geophysical characteristics of households are considered. In the model which 



13 
 

includes other sociodemographic and economic characteristics of households, this association 

is lost between gender and sensitivity to flooding.  

Higher dependency ratios are associated with lower likelihood of environmentally sensitive 

households. In rural areas, though children do not contribute to household incomes they tend 

to contribute essentially to upkeep of households by engaging in house chores. Households 

whose main source of drinking water is sachet or bottled water may have less problems 

accessing water in times of flooding. They are about 0.58 times as likely as households whose 

main source of drinking water is unimproved open sources. Households whose heads are 

formerly married are twice as likely as households whose heads were never married to be 

sensitive to environmental impacts of flooding. 

<<Table 3 about here>> 

Economic vulnerability to drought 

With high explanatory power (Nagelkerke R2=.023), Model 3.1 shows a strong association 

between the types of household gender and economic sensitivity to the impacts of drought. 

Compared with male-headed households with female adults, all the other household types are 

less likely to be sensitive to economic impacts of droughts.  

Further in Model 2 where household sociodemographic and economic characteristics are 

controlled for, together with geophysical characteristics, female-adult only households are the 

only category significantly less likely than male-headed households with female adults to be 

sensitive to economic impacts of droughts. Female headed households tend to be more 

diversified than male-headed households even where women are present (Andersen et al., 

2016). In male-headed households, women may be farmhands on farmlands usually owned by 

their partners. In female-adult only households where access to land resources is limited 

women are able to engage in diversified labour or commercial activities. In the Volta Delta 

area where women may not necessarily be farmers, they engage in and control trading activities 

including sale of food items (Ayivor, 2001). Droughts may rarely present economic stress to 
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such female-adult only households. Thus, we fail to accept the hypothesis that female-headed 

households are more likely than male-headed households to be sensitive to economic impacts 

of droughts. 

Neither proximity to river nor proximity to lagoon has a significant association with sensitivity 

to economic impact of drought.  However, households that are resident in Keta and Ketu North 

are three and four times respectively as likely as households in Ningo-Prampram     to be 

sensitive to economic impacts of drought. Households in Ada West were 0.29 times as likely 

as those in Ningo-Prampram to be sensitive to economic impacts of droughts. Households in 

Akatsi South are 17 times more likely than households in Ningo-Prampram to be economically 

sensitive to droughts. Akatsi South is largely a rural district with over 67% of its population 

living in rural areas. All six EAs in the Akatsi South involved in the DECCMA Survey were 

rural localities where the main livelihood is rain-fed farming. Most households had farms even 

if that was not the main occupation. Irrigation facilities were absent and the main sources of 

water were ponds or intermittent small rivers and streams. A common plight of households   in 

the district was the reduced rainfall. 

A unit increase in mean household age was associated with an infinitesimal (.005) reduction in 

the odds of economic sensitivity to droughts. While generally the odds of economic sensitivity 

increase with household size, 4-6 member households are 1.48 times more likely than single-

member households to be sensitive to economic impacts of drought. Non-poor households are 

0.57 times as likely as very poor households to be sensitive to economic impacts of droughts. 

Perhaps, non-poor households may have diverse livelihood options that are not rain-fed nor 

affected by droughts. Migrant households are twice as likely as non-migrant households to be 

sensitive to economic impacts of droughts. Migrant remittances are supposed to improve 

household welfare and reduce effects of adverse economic impacts from droughts. However, 

remittances can only serve to replenish what economic capital has been lost. The situation is 
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more likely that households economically sensitive to drought impacts are more likely to have 

sent migrant members as a way of livelihood diversification. 

The odds of economic sensitivity to drought is lower among non-agricultural households (0.28) 

and households whose heads are economically inactive (0.22) than in agricultural households. 

Agricultural activities are predominantly rain-fed in the Volta Delta, except in parts of Keta 

and Ada East where there is irrigation. Thus, droughts are very likely to cause economic 

distress to farming households than other household types. 

<<Table 4 about here>> 

 

Environmental vulnerability to drought 

Gendered household categorisation shows some significant association with sensitivity to the 

environmental effects of droughts. In Model 1, female-headed households and male-adult 

only households are significantly less likely than male-headed households with adult females 

to be sensitive to environmental impacts of droughts. The association is lost with female 

headed households when geophysical and location characteristics are controlled for. In the 

final model with sociodemographic and economic characteristics there is no significant 

difference between male-headed with female adults and other household types. Again in this 

first model, the household sex ratio is not statistically associated with sensitivity to the 

environmental effects of droughts. 

<<Table 5 about here>> 

 

Synthesis Discussion on Gender and Vulnerability to Flooding 

This paper aimed to analyse gendered household differences in vulnerability to flooding and 

drought in the Volta Delta. Gender was measured by a combination of sex of household head 

and presence of adult members of an alternative sex that that of head. The study found that 
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when other household sociodemographic and economic characteristics are considered then 

gender shows modest or no significant association with vulnerability. That statistical 

differences disappear when other household sociodemographic and economic variables are 

controlled for indicate that gendered traits may characterise other important background 

characteristics. The apparent effect of gender on household vulnerability may be remotely 

influenced by wealth, occupation, education and household size and composition. 

Male headed households tend to be more vulnerable than female headed households as there is less 

reinforcement of unjust gender relations in households with female adults only. Households in Ghana 

are by default male-headed. The absence of a male head should imply combined burdens of 

social reproduction and economic productivity for female heads. However, where the absence 

is due to labour migration of male heads the economic burden on female heads is expectedly 

reduced through the sending of remittances. Juxtaposed to findings by Carr among households 

in a rural area in Ghana (Carr, 2005), the presence of a male household head did not necessarily 

augment women’s incomes in times of environmental stress. Rather, there was a tendency for 

males to hoard and spend their incomes on alcohol and their personal effects leaving the women 

with the responsibility of household subsistence. Similar to findings from a research among 

Nepalese women whose husbands had out-migrated, women with no adult males in their 

households tend to be more active in community forestry than if otherwise. In that setting male 

out-migration presented a “window of opportunity” for female participation in environmental 

decision-making. 

In addition to the above, other adult members of a household contribute significantly to social 

reproduction and economic productivity of households. Gendered intra-household power 

dynamics may explain why male-adult only and female-adult only household have less 

economic sensitivity to flooding and drought respectively than male-headed households with 

female adults. Intra-household discord in preferences and resource utilisation that exist in male-
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headed households with female adults may adversely impact household vulnerability to 

flooding and drought.  

 

Conclusion 

This study shows that vulnerability to environmental stressors is as a result of a wide array of 

differentials which include livelihood types, wealth, household size and composition as well 

as geophysical location. Gender may be remotely associated, to varying extents, with 

vulnerability to environmental change. This reflects a complex intersectionality which requires 

multidimensional analytical frameworks of the relationship between gender and environmental 

change. In all, vulnerabilities may be differentiated by household gender composition rather 

than sex of household head. However, to explain how gender affects vulnerability requires 

differentiating dimensions of vulnerability and types of hazard for a better understanding of 

the gender and vulnerability nexus. We caution against the blanket feminisation of vulnerability 

and recommend that future research approach similar studies from the perspective of gendered 

household compositions. 
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Table 1. Frequency distributions of households by gender categories 

Sex of Household Head Frequency Percentage 

Female-headed 553 40.5 

Male-headed 811 59.5 

Household Type   

Male-headed with female adult (Type I) 605 44.4 

Female adult(s) only (Type II) 371 27.2 

Female-headed with male adult (Type III) 182 13.3 

Male adult(s) only (Type IV) 206 15.1 

Total 1364 100.0 

 

Table 2. Binary logistic regression models to determine the effects of household gender category 

on economic Sensitivity to Flooding in the Volta Delta  
 Model 1 Model 2 

Nagelkerke R2 
.014 .205 

Independent variables Odds 

Ratio 

Standard 

error 
p-value 

Odds 

Ratio 

Standard 

error 

p-

value 

Household Gender       

Females only .779 .216 .247 .806 .283 .446 

Female head with Male adult .889 .221 .594 1.086 .269 .758 

Male only .441 .302 .007 .986 .437 .975 

Male head with female adult ref       

Household Sex Ratio 1.861 .413 .133 1.325 .450 .532 

       

Household mean years of 

education 
   .947 .031 .080 

Household dependency ratio    .663 .426 .334 

Household mean age    .992 .008 .316 

Household size       

1 (ref)       

2-3    1.189 .371 .641 

4-6    1.483 .448 .379 

7+    1.303 .516 .608 

Wealth level       

Poor (ref)       

Middle    1.063 .171 .720 

Rich    .983 .291 .953 

District of residence       

Ningo-Prampram ref       

Ada West    1.102 .444 .828 

Ada East    .763 .511 .596 
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Keta    1.784 .480 .228 

Ketu South    1.255 .477 .634 

Ketu North    2.048 .485 .140 

Akatsi South    2.138 .466 .103 

South Tongu    .644 .654 .500 

Central Tongu    .455 .628 .209 

Main source of drinking water       

Open source       

Pipe/borehole    .820 .215 .354 

Sachet/Other    .486 .352 .040 

Type of toilet facility       

No toilet       

Pit latrine    .714 .209 .107 

KVIP    1.203 .222 .404 

Flush toilet    .458 .561 .164 

Religion       

Traditional (ref)       

Christian    .783 .207 .236 

Other    .426 .438 .052 

Migrant status       

Non-migrant (ref)    1.305 .175 .129 

Migrant       

Tenancy       

Non-owner(ref)       

Owner    .649 .299 .149 

Mobile phone ownership       

Non-owner (ref)       

Owner    1.161 .313 .633 

Household head’s characteristics  

Occupation       

Agric       

Non-agric    .509 .190 .000 

No occupation    .798 .354 .525 

Marital status       

Never married (ref)       

Currently married    1.949 .406 .101 

Formerly married    1.872 .424 .140 

Geophysical variables 

Distance to shoreline       

<1km ref       

1km+    1.836 .255 .017 

Distance to river       

<10km ref      .042 

10km-30km    .420 .352 .014 

30km+    .560 .368 .115 

Distance to lagoon       

<5km       
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5km+    .206 .283 .000 

Constant    .668 .968 .677 

 

 

Table 3. Binary logistic regression models to determine the effects of household gender category on 

Environmental Sensitivity to Flooding in the Volta Delta 

 Model 1 Model 3 

Nagelkerke R2 .013 .216 

Independent variables Odds 

Ratio 

Standard 

error 

p-value Odds Ratio Standard 

error 

p-

value 

Household Gender   
 

   

Females only 1.050 .174 .781 1.077 .231 .747 

Female head with Male adult 1.202 .179 .306 1.065 .220 .774 

Male only .476 .248 .003 .886 .372 .744 

Male head with female adult ref       

Household Sex Ratio 1.579 .334 .171 1.167 .377 .682 

District of residence       

Ningo-Prampram ref       

Ada West    2.522 .308 .003 

Ada East    1.196 .384 .640 

Keta    2.040 .361 .049 

Ketu South    1.263 .338 .489 

Ketu North    1.860 .389 .110 

Akatsi South    2.091 .371 .047 

South Tongu    .486 .541 .183 

Central Tongu    .309 .539 .029 

Household mean years of 

education 

   
.957 .025 .076 

Household dependency ratio    .317 .360 .001 

Household mean age    .988 .006 .068 

Household size       

1 ref       

2-3    1.380 .297 .279 

4-6    1.891 .361 .078 

7+    2.241 .418 .053 

Main source of drinking water       

Open source ref       

Pipe/borehole    .876 .189 .482 

Sachet/Other    .582 .264 .041 

Type of toilet facility       

No toilet ref       

Pit latrine    .699 .178 .044 

KVIP    .946 .191 .770 

Flush toilet    .691 .327 .259 

Wealth level       

Very poor ref       

Poor    .916 .142 .536 
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Non-poor    .856 .232 .501 

Religion       

Traditional ref       

Christian    1.176 .185 .379 

Other    .630 .363 .204 

Migrant status       

Non-migrant ref       

Migrant    1.103 .147 .504 

Tenancy       

Non-owner ref       

Owner    .920 .211 .694 

Mobile phone ownership       

Non-owner ref       

Owner    1.742 .292 .057 

Household head’s 

characteristics 

      

Occupation       

Agric ref       

Non-agric    .733 .159 .051 

No occupation    1.078 .289 .796 

Marital status       

Never married ref       

Currently married    1.683 .295 .078 

Formerly married    2.139 .313 .015 

       

Geophysical variables 

Distance to shoreline       

<1km ref       

1km+    .780 .200 .215 

Distance to river       

<10km ref       

10km-30km    .397 .293 .002 

30km+    .430 .309 .006 

Distance to lagoon       

<5km ref       

5km+    .315 .228 .000 

Constant    1.223 .774 .795 
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Table 4. Binary logistic regression models to determine the effects of household gender category on 

Economic Sensitivity to Drought in the Volta Delta 

 Model 1 Model 2 

Nagelkerke R2 .023 .501 

Independent 

variables 

Odds Ratio Standard 

error 

p-

value 

Odds 

Ratio 

Standard 

error 

p-

value 

Household Gender       

Females only .591 .174 .003 .452 .281 .005 

Female head w/ Male 

adult 
.562 .188 .002 .667 .272 .136 

Male only .561 .236 .015 1.077 .437 .866 

Male head w/ female 

adult ref 
  

 
   

Household Sex Ratio 1.087 .333 .803 .759 .455 .544 

       

Household mean 

years of education 

   
1.000 .989 .029 

Household 

dependency ratio 

   
.589 .207 .420 

Household mean age    .995 .457 .007 

       

Household size       

1 ref       

2-3    1.192 .340 .607 

4-6    2.479 .418 .030 

7+    2.280 .482 .087 

Wealth level       

Very poor ref       

Poor    .852 .167 .337 

Non-poor    .575 .267 .038 

District of residence       

Ningo-Prampram ref       

Ada West    .289 .430 .004 

Ada East    1.081 .429 .856 

Keta    3.295 .400 .003 

Ketu South    1.045 .382 .907 

Ketu North    4.905 .398 .000 

Akatsi South    18.122 .416 .000 

South Tongu    2.451 .564 .112 

Central Tongu    2.072 .489 .136 

       

Main source of 

drinking water 

      

Open source    .869 .210 .503 

Pipe/borehole    .793 .301 .441 

Sachet/Other ref       

Type of toilet facility       

No toilet    .995 .202 .980 
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Pit latrine    .655 .222 .057 

KVIP    .835 .383 .637 

Flush toilet       

       

Religion       

Traditional ref       

Christian    .740 .204 .140 

Other    .945 .352 .873 

Migrant status       

Non-migrant ref       

Migrant    2.282 .171 .000 

Tenancy       

Non-owner ref       

Owner    1.001 .249 .998 

Mobile phone 

ownership 

      

Non-owner ref       

Owner    .714 .303 .268 

       

Household head’s 

characteristics 

      

Occupation       

Agric    .282 .178 .000 

Non-agric    .217 .354 .000 

No occupation       

Marital status       

Never married (ref)       

Currently married    1.082 .341 .818 

Formerly married    1.738 .358 .123 

       

Geophysical variables 

Distance to shoreline       

<1km ref       

1km+    1.516 .245 .090 

Distance to river       

<10km ref       

10km-30km    1.102 .339 .775 

30km+    .866 .352 .682 

Distance to lagoon       

<5km       

5km+    1.518 .265 .116 

Constant    .452 .864 .358 
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Table 5. Binary logistic regression models to determine the effects of household gender category on 

Environmental Sensitivity to Drought in the Volta Delta 

 Model 1 Model 2 

Nagelkerke R2 .008 .348 

Independent variables Odds Ratio Standard 

error 

p-

value 

Odds 

Ratio 

Standard 

error 

p-value 

Household Gender       

Females only .936 .164 .687 1.019 .235 .935 

Female head with Male 

adult 
.700 .179 .046 .911 .233 .689 

Male only .604 .226 .026 1.033 .377 .931 

Male head with female 

adult 
  .046 

   

Household Sex Ratio 1.239 .315 .497 .990 .388 .980 

       

Household mean years of 

education 

   
1.016 .025 .516 

Household dependency 

ratio 

   
.592 .349 .133 

Household mean age    .997 .006 .644 

       

Household size       

1 (ref)       

2-3    1.436 .286 .205 

4-6    2.529 .353 .008 

7+    2.469 .412 .028 

District of residence       

Ningo-Prampram ref       

Ada West    .366 .370 .007 

Ada East    1.311 .385 .482 

Keta    4.141 .355 .000 

Ketu South    1.787 .318 .067 

Ketu North    6.905 .360 .000 

Akatsi South    14.670 .368 .000 

South Tongu    4.476 .512 .003 

Central Tongu    2.548 .452 .038 

       

Main source of drinking 

water 

      

Open source       

Pipe/borehole    .810 .186 .257 

Sachet/Other    .935 .240 .778 

Type of toilet facility       

No toilet       

Pit latrine    .905 .179 .576 

KVIP    .676 .194 .044 

Flush toilet    .887 .295 .684 
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Wealth level       

Very poor (ref)       

Poor    .831 .145 .201 

Non-poor    .640 .225 .047 

Religion       

Traditional (ref)       

Christian    1.042 .181 .821 

Other    .711 .322 .290 

Migrant status       

Non-migrant (ref)       

Migrant    1.654 .148 .001 

Tenancy       

Non-owner(ref)       

Owner    1.033 .207 .875 

Mobile phone ownership       

Non-owner (ref)       

Owner    .776 .264 .337 

Household head’s 

characteristics 

      

Occupation       

Agric       

Non-agric    .447 .162 .000 

No occupation    .812 .285 .465 

Marital status       

Never married (ref)       

Currently married    1.042 .282 .884 

Formerly married    1.164 .298 .611 

       

Geophysical variables 

Distance to shoreline       

<1km ref       

1km+    .943 .206 .775 

Distance to river       

<10km ref       

10km-30km    1.703 .304 .080 

30km+    1.239 .320 .502 

Distance to lagoon       

<5km       

5km+    1.440 .231 .115 

       

Constant    .212 .749 .038 

 

 


