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Gender differences in adaptation strategies to salinity intrusion 

in the Mekong Delta, Vietnam: An intra-household analysis   

Hoa Le Dang, Thuyen Thi Pham, Nhung Thi Hong Pham, and Nam Khanh Pham

Abstract 

There has been a growing interest in gender differences in adaptation strategies to climate change, due to 

the significant disparity in both knowledge and access to various resources between male and female 

farmers. The existing studies on gender differences have mostly examined the adaptation strategies of male-

headed and female-headed farm households. Fewer studies have looked at the coping strategies of wives 

and husbands in response to climate change. This study investigates the opinions of wives and husbands in 

farm households concerning desirable adaptive responses to salinity intrusion. Data were collected via a 

survey of farm households in three coastal provinces in the Mekong Delta, Vietnam. The sample includes 

117 married couples who have been growing rice for several years. The findings indicate that wives and 

husbands have different opinions on adaptation strategies. Different factors affect wives’ and husbands’ 

choices of adaptive measures as well as the number of adaptive measures that they would consider taking. 

We focus on the role of wives’ access to education, participation in formal institutions, and training on 

adaptation to salinity intrusion because those factors affect both the type and number of adaptive measures 

that wives indicate they would take. To equalize women’s access to information, wives in farming 

households should be given timely and adequate support, be encouraged to join more social activities and 

associations, and receive learning opportunities equal to those for their husbands.  
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Gender differences in adaptation strategies to salinity intrusion in the Mekong Delta, 

Vietnam: An intra-household analysis   

Abstract 

There has been a growing interest in gender differences in adaptation strategies to climate 

change, due to the significant disparity in both knowledge and access to various resources 

between male and female farmers. The existing studies on gender differences have mostly 

examined the adaptation strategies of male-headed and female-headed farm households. Fewer 

studies have looked at the coping strategies of wives and husbands in response to climate 

change. This study investigates the opinions of wives and husbands in farm households 

concerning desirable adaptive responses to salinity intrusion. Data were collected via a survey 

of farm households in three coastal provinces in the Mekong Delta, Vietnam. The sample 

includes 117 married couples who have been growing rice for several years. The findings 

indicate that wives and husbands have different opinions on adaptation strategies. Different 

factors affect wives’ and husbands’ choices of adaptive measures as well as the number of 

adaptive measures that they would consider taking. We focus on the role of wives’ access to 

education, participation in formal institutions, and training on adaptation to salinity intrusion because 

those factors affect both the type and number of adaptive measures that wives indicate they would 

take. To equalize women’s access to information, wives in farming households should be given 

timely and adequate support, be encouraged to join more social activities and associations, and 

receive learning opportunities equal to those for their husbands.  

Keywords: Adaptation; Gender; Intra-household; Mekong Delta; Salinity intrusion 

1. Introduction 

Adaptation to climate change has become crucial in countries where agriculture, a climate-

sensitive sector, is a major contributor to the economy. The impacts of climate change have 

often been more severe for agrarian areas in developing countries and especially for female 

farmers, since they often have limited access to various resources that are important to climate 

change adaptation (Jost et al., 2016; Mitchell et al., 2007). The literature has revealed that 

climate-related risks have affected women and men differently in several ways, including food 

security, access to resources, and with regard to education, health and welfare (Huynh & 

Resurreccion, 2014; Pham et al., 2016). Climate change impacts have been observed not to be 

gender-neutral since gender disparity has been significant in both knowledge of climate change 

and access to resources for climate change adaptation (Al-Amin et al., 2019; Jin et al., 2015; 
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McCright, 2010). Women have also been seen to be more vulnerable to climate change due to 

their limited mobility and involvement in household decision-making process (Jin et al., 2015). 

In Vietnam, our study area, men have more economic opportunities and better access to 

information technologies, while women spend most of their time on housework and are 

discouraged from participating in village meetings or public events (Pham et al., 2016). 

While there is a growing body of literature on gender differences in adaptation to climate 

change, studies on this theme have been highly reliant on context (Aryal et al., 2020; Ojo & 

Baiyegunhi, 2020). Some studies have used qualitative approaches to examine gender 

differentiation in climate change adaptation (Arora-Jonsson, 2011; Pham et al., 2016). Those 

studies show that gender differences affect responses to climate change (Arora-Jonsson, 2011). 

Some studies on climate change adaptation strategies have investigated gender as a single 

variable in the adaptation model and the analysis of gender is not the main focus of the studies 

(Below et al., 2012; Bryan et al., 2013; Deressa, et al., 2009).  

Other studies have examined gender differences by focusing on male-headed and female-

headed households (Andersen et al., 2016; Guloba, 2014; Pérez et al., 2014; Tibesigwa et al., 

2015; Wrigley-Asante et al., 2019). According to these studies, female farmers favor early 

harvesting and mixed cropping as adaptation strategies because they need financial resources 

for their families. They also prefer traditional crops and use existing crop varieties since 

household food security is their priority and they are not likely to take risks (Wrigley-Asante 

et al., 2019). Such studies have shown that gender differences shape the way farm households 

are able to adapt to climate change. However, there is a lack of understanding of how farm 

households’ adaptation to climate change is affected by intra-household gender differences. 

There have been fewer studies of the adaptive responses and influencing factors for wives and 

husbands in a household (Al-Amin et al., 2019; Mishra & Pede, 2017; Ngigi et al., 2017). 

Previous studies have indicated that the roles and responsibilities of wives and husbands have 

influenced their adaptive responses. A study on climate change adaptation in rural Kenya 

showed that wives and husbands differed in the time frames of their decisions. Wives preferred 

to employ crop-related strategies, while husbands were more likely to choose strategies 

associated with livestock and agroforestry (Ngigi et al., 2017). In Bangladesh, wives’ and 

husbands’ perceptions of climate change have been significantly different, and the adaptation 

choices have been substantially affected by intra-household decision making (Al-Amin et al., 

2019). A study by Mishra and Pede (2017) in the Mekong Delta, Vietnam found that wives 
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have been more likely to employ financial strategies for climate change adaptation, while 

husbands selected both farm and financial strategies as adaptive measures.  

While salinity intrusion is an emerging and pressing concern, little research effort has been 

paid to gender-differentiated adaptation to salinity intrusion through intra-household analysis, 

especially in Vietnam. The Mekong Delta, the major rice-producing region of Vietnam, has 

faced extensive sea level rise and salinity intrusion (Nachmany et al., 2015) and is also one of 

the most vulnerable areas to climate change in Southeast Asia (Yusuf & Francisco, 2009). 

Local authorities have implemented measures to help farmers to adapt to salinity intrusion (e.g. 

training on adaptation measures and agricultural extension services). However, gender-specific 

measures remain limited and the involvement of female farmers in such activities has not 

received proper attention in the Mekong Delta. Local policies targeting income-generating 

activities for farm households have been gender-neutral and context-reliant. Understanding 

gender differences in adaptation to salinity intrusion in this climate change prone area can 

enrich our understanding of how wives and husbands differ in their adaptation to salinity 

intrusion and the influential factors, and suggest appropriate gender-sensitive adaptation 

strategies. 

This study aims to investigate the gender differences in intra-household adaptation choices in 

response to salinity intrusion and factors affecting the choices. It highlights the roles of wives 

and husbands in adaptation strategies. These findings can inform policies to effectively 

empower both husbands or wives in response to salinity intrusion in the Mekong Delta, 

Vietnam. 

2. Materials and methods 

2.1 Sampling and data collection 

The Mekong Delta is the major rice-producing region of Vietnam. Rice is the main cash crop 

of most provinces in the Delta. The Delta is also one of the most vulnerable areas to climate 

change in Southeast Asia (Yusuf & Francisco, 2009). Sea level rise and salinity intrusion are 

pressing issues in the Mekong Delta (Nachmany et al., 2015; Smajgl et al., 2015) and have 

increased in both frequency and magnitude (Nguyen et al., 2019). Salinity has encroached 

further inland and increased in concentration (Bergqvist et al., 2012). Drought and salinity 

intrusion have significantly impacted agricultural production and rural livelihoods in the Delta. 

The majority of people in the Mekong Delta have farmed for several years and live mostly on 

farm income. Salinity intrusion is affecting their livelihoods. Farmers in the Delta have 
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attempted to adapt to salinity intrusion with measures such as changing farming practices, 

changing their choice of crop varieties, crop diversification, changing planting calendar, and 

water management practices (Nhung et al., 2019; Tran et al., 2019; Trang et al., 2018). 

This study was conducted in three coastal rice-producing provinces in the Mekong Delta, 

Vietnam, namely, Tien Giang, Ben Tre and Soc Trang. In these provinces, agricultural 

production, including rice farming, has been seriously affected by salinity intrusion. There are 

three rice crops per year in the research sites. The first crop is from May to August. The second 

crop is from September to December. The third crop is from December/January to March/April 

of the following year. We conducted the survey from August to October 2020. We asked local 

farmers about their rice production for three rice crops from May 2019 to March 2020.  

The three communes (each commune in one of the three provinces) selected for the household 

survey are presented in Table 1. Male household heads and their wives were randomly selected 

from a list of households obtained from local authorities. We planned to interview 40 male 

household heads and their wives in each commune to obtain the total sample of 120 couples. 

However, due to difficulties in approaching a few male household heads and their wives in Soc 

Trang and Ben Tre, we finally completed 117 interviews of male household heads and 117 

interviews of their wives, with 29 couples in Soc Trang, 26 in Ben Tre and 62 in Tien Giang. 

Although a larger sample would provide more fruitful insights, the current sample is acceptable 

for the analysis. Household heads and their wives were interviewed separately and were not 

able to discuss their responses to the questions before being interviewed. They were 

encouraged to share their own perceptions and knowledge of salinity intrusion and adaptation 

issues. 

Insert Table 1 here 

We used a structured questionnaire for the farm household survey. There were three in-depth 

interviews with agricultural officers in the three surveyed provinces and 10 households that 

were randomly selected for pre-testing. We used information from expert interviews and the 

pre-test to finalise the questionnaire. Household heads and their wives were interviewed 

separately using a questionnaire which collected data on which adaptation strategies, and how 

many they planned to use to respond to salinity1. Those are the dependent variables. The 

explanatory variables of interest have to do with married women’s formal and informal 

 
1 We recognize that an individual spouse’s intention or plan is subject to intra-household bargaining to arrive at 

a final decision on the choice of adaptation measures in upcoming planting seasons, but we did not collect data 

on such bargaining.  
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acquisition of information about supporting services for agricultural production. The 

questionnaire included questions on training and support services for agricultural production, 

as well as on education, and participation in social and community organizations. The 

questionnaire also included questions on the farmer’s experience and perception of salinity 

intrusion, previous adaptive measures to salinity intrusion undertaken at both the community 

and household level, household characteristics, agricultural production, and household income 

and expenditure.  

2.2 Theoretical background 

The purpose of salinity adaptation is to mitigate the negative impacts of salinity intrusion and 

maximise farm household profit. The assumption underlying this analysis is that farmers will 

adopt an adaptive measure as long as they perceive the benefit of this measure to exceed its 

cost, including opportunity costs. Farmers’ adaptive responses can be analysed via the choices 

they make. 

Previous empirical studies have indicated that some demographic variables (age, gender, ethnicity, 

education, number of children, agricultural labor) have affected farmers’ adaptive responses to 

climate change and salinity intrusion. Farmers’ age is probably associated with their farming 

experience, which could contribute to better farming and adaptation decisions. Highly educated 

farmers may have better access to information and credit for effective adaptation. Other 

influential factors are farm size, land ownership, experience, off-farm work, irrigation, salinity, 

revenue, credit, training, extension, and institutions (SeinnSeinn et al., 2015; Szabo et al., 2016; 

Trang et al., 2018; Paik et al., 2020). Some of the disparity in adaptive measures between 

husbands and wives may arise due to differences in socio-economic factors (Chaudhury et al., 

2012; Goh, 2012; Huynh & Resurreccion, 2014; McKinley et al., 2016; Pham et al., 2016). 

The literature has shown that the impacts of climate change are different for male and female 

farmers (Jin et al., 2015; Mishra & Pede, 2017; Ngigi et al., 2017). Due to gender inequality, 

female farmers have often been more vulnerable to climate-related risks (Aryal et al., 2020). 

In Bangladesh, labour shortages in female-headed households are shown to make them less 

likely to adapt to climate risks by changing their farming practices. The intensive involvement 

of women in household responsibilities and the burden of unpaid family work limit their 

opportunities for additional jobs and diversified livelihoods (Aryal et al., 2020). Female 

farmers face different risks due to their limited access to various resources and their household 

responsibilities. Those limitations contribute to their reduced ability to adapt to climate risks. 
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The differences in social capital, experience, and perspectives between male and female 

farmers have resulted in their differentiated adaptive responses (Akter et al., 2016).  

2.3 Empirical model 

The empirical models generally used to identify factors affecting farmers’ choice of adaptive 

measures are binary logit, probit, multinomial logit, and multivariate probit (Al-Amin et al., 

2019; Aryal et al., 2020; Esfandiari et al., 2020; Jin et al., 2015; Trinh et al., 2018). The choice 

of model depends on whether the farmer’s adaptive choices is dichotomous, or whether many 

possible adaptive measures are available that may not be mutually exclusive. Mishra & Pede 

(2017) use probit and negative binomial regression to investigate the choice and number of 

adaptive measures of farm households. In this study, we also examine both the choice and 

number of adaptive measures. The number of adaptive measures that farmers select is one of 

the dependent variables. Since this dependent variable is discrete and includes non-negative 

integers, count data models are used (Greene, 2003). These models estimate the probability 

that the number of adaptive measures that farmers intend to use takes specific non-negative 

integers. Both Poisson and negative binomial models, which assume Poisson distribution for 

the dependent variable, can be employed. However, when there is concern of overdispersion – 

that is, the variance is greater than the mean of the dependent variable–negative binomial 

models are the more appropriate approach (Hoffmann et al., 2009; Lawless, 1987). This study 

employs the negative binomial model using maximum likelihood estimation. The negative 

binomial model results from the generalization of the Poisson model by adding an individual, 

unobserved effect (𝑢𝑖) into the conditional mean (𝑖). Thus, the conditional mean 𝜇𝑖 is then 

defined as follows (Greene, 2003). 

𝑙𝑛(𝜇𝑖) = 𝑥′𝑖𝛽𝑖 + 𝜀𝑖 = 𝑙𝑛( 𝑖) + ln(𝑢𝑖)                (1) 

where xi is a vector of independent variables, including demographic variables, farm and 

household characteristics, and farmers’ perceptions of salinity intrusion and βi is a vector of 

the estimated coefficients. εi is the specification error. yi is the number of adaptive measures 

that farmers intend to use. The distribution of yi conditioned on xi and ui is Poisson with 

conditional mean and variance µi. 

𝑓(𝑦𝑖|𝑥𝑖 , 𝑢𝑖) =
𝑒−𝑖𝑢𝑖(𝑖𝑢𝑖)

𝑦𝑖

𝑦𝑖!
                  (2) 

The negative binomial model is estimated separately for the samples of wives and their 

husbands. 
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A binary logit model was used to identify factors affecting farmers’ choice of adaptive measure. 

The farm household questionnaire listed twelve adaptive measures identified from the literature 

and expert interviews. This study focuses on choices related to three commonly used adaptive 

measures out of those twelve: (1) changing from rice to other crops, (2) saving rainwater for 

daily use, and (3) seeking other income sources. The binary logit model for farmers’ adaption 

choice is specified as follows. 

𝑌𝑖 =  𝑙𝑜𝑔 (
𝑃

1 − 𝑃
) = 𝛽0 + ∑ 𝛽𝑖𝑋𝑖

𝑛

𝑖=1

+ 𝜀𝑖           (3) 

Yi is the dependent variable representing whether farmers (wives or their husbands) intend to 

use a particular measure in the upcoming season. Xi is a vector of demographic variables, farm 

and household characteristics, and farmers’ perception of salinity intrusion. All βi are the 

estimated regression coefficients. εi is the error term. n is the number of explanatory variables. 

The models for wives and their husbands are separately estimated to obtain the difference 

between factors affecting their preferences for adaptation to salinity intrusion. 

2.4 Explanatory variables  

The literature has identified several variables as determinants of farmers’ adaptation strategies 

to salinity intrusion. They can be categorised into different groups: demographic variables (age, 

gender, ethnicity, education), socio-economic characteristics (number of children, off-farm 

work, community meetings), farming characteristics (agricultural labor, diversified crops, farm 

size, experience, land ownership, yield, revenue, irrigation), institutional conditions (institution, 

extension, training, credit), salinity-related variables (Almaden et al., 2020; Paik et al., 2020; 

SeinnSeinn et al., 2015; Szabo et al., 2016; Trang et al., 2018), farmers’ perception, and adaptive 

capacity (Aryal et al., 2020). In this study, controls for socio-economic and farm characteristics 

include farm income, farming experience, farm size, land tenure, and the percentage of time 

allocated for farming, livestock, and other jobs (Almaden et al., 2020; Paik et al., 2020; 

SeinnSeinn et al., 2015; Szabo et al., 2016).   

Two dummy variables related to institutional conditions are participation in extension services and 

training on adaptation to salinity intrusion. Other studies have used these variables to investigate 

farmers’ choice of adaptation to salinity intrusion (Paik et al., 2020; SeinnSeinn et al., 2015; Trang et 

al., 2018). The participation of farmers in local formal institutions (e.g. Farmers' Unions, Women's 

Unions, Veterans Associations) was employed in the model as a dummy variable. Two salinity-

related variables used in the models are farmers’ perceptions of salinity intrusion and the 
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percentage of rice yield loss caused by salinity. Farmers were asked about their households’ 

yield loss in the year 2019, when salinity intrusion was severe in the Mekong Delta. To obtain 

information on their perceptions of salinity intrusion, farmers were asked to share the extent of 

their agreement with five statements regarding the status of salinity intrusion in local areas, 

using a 7-point Likert scale. The average value of the answers to those five questions was used 

to represent farmers’ perceptions regarding salinity intrusion. 

3. Results and discussion 

3.1 Descriptive statistics of variables in the models 

Table 2 shows descriptive statistics of variables used in the binary logit and negative binomial 

models. The age of husbands and wives is similar, with a mean of 53 for husbands and 52 for 

their wives. The average level of education of husbands is 7.3 years, higher than that of their 

wives, at 5.8 years. The farmers’ level of education is generally low in the research sites, and 

access to education is likely to be even more limited for female farmers. The annual average 

farm household income is about 72 million VND (about 2,800 EUR or 3,200 USD), with a 

maximum of 396 million VND (about 15,400 EUR or 17,600 USD). The percentage of time 

that husbands and wives allocate for farming, livestock, and other off-farm jobs was in turn 

approximately 50% and 40%.  

The percentage of husbands who have participated in extension services is nearly 83%, but 

only 47% for their wives. Those figures indicate the major social role of husbands in the farm 

households, which may affect the adaptive responses of husbands and wives to salinity 

intrusion. Nearly 26% of wives who had not participated in extension services, said they have 

not had access to the services, and about 73% chose reasons including their belief that 

participating in extension services was their husband’s role, no time, no transport, sickness, no 

invitation, or being illiterate. Wives perceived their roles as related to housework rather than 

social activities. The proportion of farmers who have attended training on adaptation strategies 

to salinity intrusion is low, 35% for husbands and only 17% for wives. The percentage of 

farmers who participate in local formal institutions (e.g. Farmers' Unions, Women's Unions, 

Veterans Associations) is higher for husbands, at 56%, and 41% for their wives.  

Both husbands and wives in the sample perceived the seriousness of salinity intrusion in local 

areas. The mean score is 6 on the 7-point Likert scales for both. The average rice yield loss in 

2019 (compared to a year without salinity intrusion) for farm households in the sample was 

more than 45%. Some households lost their entire crop.  
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Insert Table 2 here 

3.2 Wives’ and husbands’ perceptions of salinity intrusion and its impacts 

Wives and their husbands were interviewed separately and asked to respond to five statements 

on a 7-point scale about the level of salinity intrusion in their areas. The statements covered (1) 

the increased encroaching of salt water on rivers, creeks and land, (2) the longer time that water is 

salty during the year, (3) the erratic annual salinity period, (4) the increased salinity of river water and 

creeks, and (5) the overall seriousness of salinity intrusion. Responses showed that salinity intrusion 

seems to be increasing in both frequency and magnitude. Both wives and husbands strongly agreed 

(around 6 on the 7-point scale) to the seriousness of salinity intrusion in their areas.   

Insert Table 3 here 

Wives and their husbands were asked if they were aware of the influence of salinity intrusion 

on their agricultural production and lives for the years 2015 to 2019. They were also asked to 

rate the extent of that influence, on a 7-point scale (ranging from 1 - little influence to 7 – much 

influence). The findings, shown in Table 4, were that, on average, more than half of the sample 

thought salinity intrusion has influenced their farming and livelihoods. Farm households were 

most severely affected by salinity intrusion in the year 2019, with a 100% positive response. 

The extent of influence is also highest for 2019, at nearly 6 for husbands and 6.2 for their wives. 

Wives perceived salinity impacts to be more serious than their husbands did. 

The three aspects of farming affected the most by the salinity intrusion in 2019 were reported 

as irrigation water for crop cultivation and livestock, agricultural production, and total 

household income. Salinity intrusion also affected fresh water for cooking and bathing, family 

expenses (e.g. food, medicine, electricity, water, gas, essential goods), and social life and 

entertainment (e.g. meeting relatives, friends, parties, movies, concerts). Wives thought the 

impacts of salinity were more serious than their husbands did on all aspects, but the differences 

were not statistically significant.  

Insert Table 4 here 

Insert Table 5 here 

3.3 Wives’ and husbands’ adaptation strategies to salinity intrusion 

Table 6 presents the difficulties that wives and their husbands have encountered while 

conducting adaptation strategies. Lack of capital is the highest-ranked obstacle for both wives 

(79.49%) and their husbands (80.34%). Other difficulties include lack of labor, lack of access 
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to technology, difficulties in selling rice, and lack of information about adaptive measures. Husbands 

and wives had similar concerns related to these difficulties. The inclusion of  these obstacles suggests 

a role for local authorities and agricultural associations in providing technological and financial 

support and adaptation information.  

Insert Table 6 here 

To capture the differences in adaptation strategies that wives and their husbands would apply, they 

were asked to select from the list of twelve adaptive measures. These measures were identified from 

the literature and expert interviews in the research sites. Husbands and wives chose similar adaptive 

measures. The most commonly selected measures were changing the planting calendar, reducing 

the number of rice crops per year, using salt-tolerant rice varieties, using short-term rice 

varieties, saving rainwater for daily use, and purchasing agricultural input for later payment. 

The most significant difference between husbands and wives in the choices was for using part 

of the rice farm for the cultivation of other crops, with 63.25% and 44.44%, respectively.  

Insert Table 7 here 

3.4 Factors affecting wives’ and husbands’ adaptation to salinity intrusion 

The correlation matrix of all independent variables used in the negative binomial models and 

binary logit models is presented in Table 8. It indicates no multicollinearity problem. The 

negative binomial regression was used to investigate the impacts of demographic factors and 

farming characteristics on the number of adaptive measures that wives and husbands intend to 

use. The estimation results are in Table 9. Intra-household differences exist in the factors 

affecting the number of adaptive measures chosen by wives and their husbands.  

In the husbands model, rice yield loss increases the number of adaptive measures, while income 

and age decrease it. Older farmers perhaps are less willing to make use of new information 

because they are more set in their ways. The impact of income is opposite to the results of 

Mishra and Pede (2017) who find that high-income households are able to diversify their assets, 

thereby increasing the number of adaptive measures open to them. In this study context, 

farmers’ current income may curtail the number of adaptive measures they are able to apply. 

Farmers with lower income are more likely to use more adaptive measures. They may believe 

that the more adaptive measures they apply, the more benefit they could gain from each of the 

measures.  
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In the wives model, education level as well as participation in formal institutions and training 

on adaptation to salinity intrusion positively influence the number of adaptive measures that 

wives choose. Well-educated farmers are often capable of accessing and utilizing sources of 

support for adaptation and may be more confident in using adaptive measures that require 

intensive technical support. They are therefore more likely to choose more adaptive measures. 

In the study of Mishra & Pede (2017), respondents’ level of education was found to influence 

the number of adaptive measures to climate change that farm operators would employ, while 

no impact was seen for the spouses’ choice. The impact of education on adaptation strategies 

appears to be gender-specific. Wives who have participated in training on adaptation to salinity 

intrusion and formal institutions were more likely to choose more adaptive measures. 

Information received from such training and the involvement in formal institutions may 

provide farmers with timely support for adaptation. This could explain the increase in the 

number of adaptive measures they indicate they will take. However, participation in training 

and formal institutions was not statistically significant for husbands. The participation in such 

events and institutions is normal for husbands but uncommon for wives in the research sites. 

Interestingly, factors affecting the number of adaptive measures chosen by husbands and wives 

in the study are quite different. Household economic-related factors are statistically significant 

for husbands, while institutional/social support and education are significant for their wives. 

Although wives have limited access to social activities, associations and education 

opportunities, their participation in social activities, training and associations appears to 

significantly affect the number of adaptive measures they choose. Providing additional support 

for wives to participate in those activities may therefore promote the adoption of more adaptive 

measures. 

Insert Table 8 here 

Insert Table 9 here 

The binary logit models explore factors that affect the choice of both wives and husbands for 

particular adaptive measures. These include changing part of rice farm to other crops, saving 

rainwater for daily use, and seeking other income sources. The literature has emphasized 

education as an important determinant of farmers’ decisions on adaptation to climate change, 

extreme climate events and salinity intrusion (Aryal et al., 2020; Le et al., 2015; Paik et al., 

2020; SeinnSeinn et al., 2015; Trang et al., 2018; Trinh et al., 2018). Studies assert that 

educated farmers have more knowledge and information on adaptation practices that could 
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allow them to effectively respond to climate stressors. The literature finds the impact of 

education on adaptation choices to be adaptive measure-specific (Jin et al., 2015). In this study, 

we find an increase in education levels significantly increases wives’ intention to apply each 

of the three adaptive measures. The average education level of wives in our sample is lower 

than grade 6, while that of husbands is about grade 7. This emphasizes the importance of 

enhancing access to education for farmers, especially female farmers.  

As seen in Table 10, age negatively affects wives’ choice of seeking other income sources. In 

developing countries and rural areas, wives are responsible for housework and taking care of 

children. As a result, they lack knowledge and skills to take off-farm jobs (McKinley et al., 

2016). When getting older, it is much more difficult for female farmers to absorb new 

knowledge, thereby resulting in an obstacle for them to seek other income sources. 

Wives who participate in local formal institutions (e.g. Farmers' Unions, Women's Unions, Veterans 

Associations) are more likely to choose to use some of the rice farm land to cultivate other crops. 

These women are also more likely to seek other income sources. Activities of these associations 

could provide farmers with different types of support and networking opportunities. Such 

associations can be effective sources of social capital, which is important during the adaptation 

process. Actively participating in those associations, either as a member or a leader, could assist 

farmers to learn about adaptation to salinity intrusion, thereby broadening their choice of 

adaptation strategies.  

Wives who have participated in training related to adaptation to salinity intrusion are more 

likely to change part of their rice farm to other crops as an adaptive response. Such training can 

provide farmers with updated information on adaptation issues and strategies.  

Survey findings were that participation in social activities (e.g. community meetings, unions) 

was low for both wives (4.61%) and their husbands (9.72%). This limited time for social activities 

may restrict both husbands and wives from accessing and implementing adaptation strategies since 

formal institutions are shown to be direct and effective sources of information for wives.  

The time allocated to farming, livestock rearing and other jobs significantly increases wives’ 

intention to change part of their rice farm to other crops, while decreasing the likelihood they 

will choose to save rainwater for daily use, though these effects were small. More time spent 

on farming and livestock may suggest a greater comfort with switching crops. While resources 

are limited, farmers may choose the alternative they believe to be the most effective measure. 

In this case, saving rainwater for daily use seems to become less of a priority.  
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Wives with higher household farm income are more likely to select the option to save rainwater 

for daily use and are less likely to seek other income sources. Saving rainwater for daily use 

could be a wise choice since the shortage of water is serious in the research sites during periods 

of more salinity. The literature finds the impacts of income on adaptation behavior to be varied. 

Household income was found to be insignificant in a study on adaptation to climate change in 

China (Jin et al., 2015), while farm income was a significant factor increasing the number of 

adaptive measures of farm operators and their spouses in Vietnam (Mishra & Pede, 2017). The 

impact of income on adaptation may be measure-specific and mostly contextual.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

Insert Table 10 here 

In the husbands logit models, three factors affecting husbands’ intention to seek other income 

sources are the percentage of rice yield loss in 2019, education, and farm income. Farmers who 

experienced a greater rice loss in 2019 are more likely to choose to seek other income sources 

to minimise the impacts on their lives. More educated farmers are also more likely to seek other 

income sources, perhaps because they are in a better position to do so. Seeking other income 

sources appears to be less attractive to farmers with higher farm income. Those farmers may 

think they do not need income from other sources, or they may be involved in other adaptation 

measures that would make it impossible to seek other income sources. The other two models 

explaining factors affecting husbands’ intention to save rainwater for daily use and to change 

part of the rice farm to other crops were not statistically significant.  

These results suggest a disparity between the determinants of wives’ and husbands’ intention 

to choose particular adaptive measures. Wives had a relatively low level of and limited access 

to education. This restricts them from accessing information, technical support, and social 

networks to help their adaptation strategies. The findings show that education and its 

contribution to increased participation in training and institutions may have a bigger impact on 

adaptation strategies of wives than those of their husbands. Gender-specific policy formulation 

may enhance farmers’ adaptive capacity and contribute to an increase in adaptation strategies 

related to salinity intrusion. 

Insert Table 11 here 

4. Conclusions and policy implications 

The Mekong Delta, Vietnam, has been identified as vulnerable to climate change and extreme 

climate events. Salinity intrusion resulting from climate-associated sea level rise has emerged 

as one of the pressing concerns for agriculture in this area. In this context, the role of gender in 
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intra-household climate change adaptation strategies has become an important issue as gender-

related factors may influence farmers’ adaptation behavior. 

The findings suggest that wives and husbands may have different preferences for adaptation 

strategies. Different gender-related factors affect their choices, and they tend to select different 

adaptive measures. Thus, policies to affect farmer behavior may be more effective if gender 

roles are considered in climate change policy design. Information dissemination strategies 

regarding adaptation to salinity intrusion should consider gender-appropriate themes and 

approaches. Training initiatives related to adaptation to salinity intrusion should be organised 

at flexible schedules and convenient places to allow the participation of more wives. Wives 

should be encouraged to attend such training activities. Gender-sensitive adaptation 

information channels that consider gender-related information access constraints should be 

designed.  

Wives have limited time and access to education, training, and resources. However, they appear 

to benefit more from participation in social activities and institutions, in terms of preferences 

for adaptive measures. We find that if wives receive more education, attend more training on 

adaptation and participate more in formal institutions, they are willing to adopt more adaptive 

measures. Thus, increased access for wives to education and training and more options for them 

to participate in formal institutions may contribute to an increased interest on their part in 

adopting adaptive measures. 
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Table 1. The surveyed communes in the Mekong Delta, Vietnam 

Provinces Districts Communes 

Tien Giang Go Cong Tay Dong Thanh 

Ben Tre Ba Tri An Binh Tay 

Soc Trang Long Phu Chau Khanh 
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Table 2. Explanatory variables used in the husbands’ and the wives’ adaptation models 

Variables Descriptive 

Husbands Wives 

Percentagea 

(%) 
Mean St.dev Min. Max. 

Percentagea 

(%) 
Mean St.dev Min. Max. 

Demographics      

Age (G1) Age of  respondents  53.81 9.63 27 75  52.06 9.61 28 72 

Education (G6) Number of schooling year of respondents  7.32 3.75 0 16  5.86 3.69 0 17 

Socio-economic characteristics      

Farm_livestock_other 

time allocation (H1a) 

Percentage of time allocation for farming, 

livestock and other jobs 
 49.67 16.99 0.30 80  39.74 19.24 0 80 

Farm_income (I1) Total annual farm income (million VND/year)  71.77 77.30 0.33 395.80  71.77 77.30 0.33 395.80 

Institutional conditions      

Extension (Ea1) Attending extension services  0.83 0.38 0 1  0.47 0.50 0 1 

       1 = Yes 82.91     47.01     

       0 = No 17.09     52.99     

Training_salinity 

(E4) 

Attending the training of responding to salinity 

intrusion  
 0.35 0.48 0 1  0.17 0.38 0 1 

       1 = Yes 35.04     17.09     

       0 = No 64.96     82.91     

Social capital      

Formal_institutions 

(E3) 

Attending the formal institutions 
 0.56 0.50 0 1  0.41 0.49 0 1 

       1 = Yes 56.41     41.03     

       0 = No 43.59     58.97     

Salinity degree      

Per_salinity (A5) Respondents were asked to identify the extent 

to which they agree with the corresponding 

statements about perception on salinity 

intrusion based on seven-point Likert scale 

(from 1—strongly disagree to 7—strongly 

agree) 

 6.01 0.99 1.50 7  6.04 0.70 3.60 7 

Loss_yield (A3e) Percentage of yield lost due to salinity in 2019 

(%) 
 45.36 21.86 0 100  45.36 21.86 0 100 

Note: a The percentage is not presented for continuous variables 
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Table 3. Intra-household perception of the status of salinity intrusion in local areas 

Statements 
Level of agreement (1-7) 

Husband Wife 

Saltwater is increasingly encroaching on rivers, creeks and land. 6.000 6.128 

The time the water gets salty during the year is getting longer and longer. 5.889 5.949 

The time when the water is salted is increasingly erratic, difficult to predict. 5.761 5.752 

The salinity of river water, creeks are increasing. 6.103 6.068 

The salinity intrusion is getting worse. 6.308 6.291 

 

Table 4. Intra-household perception of the influence of salinity intrusion on agricultural 

production and their lives 

Year 
% perceived the influence  The perceived extent of influence (1-7) 

Husband Wife Husband Wife 

2015 42.74 51.28 4.300 4.350 

2016 67.52 58.12 4.747 4.824 

2017 37.61 41.88 3.818 4.367 

2018 35.90 38.46 4.143 4.733 

2019 100.00 100.00 5.940 6.179 

 

Table 5. Intra-household evaluation of the influence of salinity intrusion in the salinity 

intrusion period at the end of 2019 to the beginning of 2020  

Aspect 
The extent of influence (1-7) 

Husband Wife 

Total income 5.368 5.701 

Agricultural production (rice, other crops, livestock,…) 5.675 5.897 

Freshwater (cooking, bathing) 4.274 4.496 

Irrigation water (cultivation, livestock) 5.838 5.957 

Family expenses (food, medicine, electricity, water, gas, essential 

goods,…)  

4.915 5.162 

Mental life and entertainment (meeting relatives, friends, parties, 

movies, concerts,…) 

4.214 4.581 

 

Table 6. The difficulties of husbands and wives in using adaptive measures for salinity 

intrusion  

No. Difficulties % Husband % Wife 

1 Lack of capital 80.34 79.49 

2 Lack of labor 50.43 51.28 

3 Accessibility to technology 48.72 40.17 

4 Selling 49.57 44.44 

5 No or lack information about adaptive measures 38.46 38.46 

6 Other reasons 3.42 1.71 
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Table 7. Adaptation practices that husbands and wives intend to use 

Farm households’ adaptive measures % Husband % Wife 

Group 1 – Changing farming practices   

Changing rice farm to other crops (partly) 63.25 44.44 

Changing rice farm to livestock (partly) 9.40 9.40 

Crop rotation (Ex: 2 rice crops and 1 vegetable crop) 23.93 23.93 

Group 2 – Water use and management   

Saving rainwater for daily use 81.20 82.91 

Digging ponds for water storage (in the garden) 37.61 34.19 

Using economical irrigation technology (vegetable, fruit) 26.50 22.22 

Group 3 – The choice of rice varieties   

Using salt-tolerant rice varieties  93.16 91.45 

Using short-term rice varieties  88.03 89.74 

Group 4 – Planting calendar   

Reducing the number of rice crops per year  93.16 90.60 

Changing planting calendar  96.58 91.45 

Group 5 – Other measures   

Seeking other income sources  58.97 47.86 

Purchasing agricultural input (payment when harvesting) 79.49 75.21 

Others 6.84 5.13 
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Table 8. Correlation matrix for all explanatory variables in the adaptation models 

 

 

 

 

 

Variables A3e A5 Ea1 E3 E4 G1 G6 H1a I1 

Husbands 

A3e_loss yield 1.000         

A5_perception 0.173 1.000        

Ea1_extension -0.012 0.018 1.000       

E3_ formal_institutions 0.047 0.291 0.221 1.000      

E4_training_salinity 0.075 0.053 0.233 0.083 1.000     

G1_age -0.012 -0.007 0.198 0.229 0.115 1.000    

G6_education -0.034 -0.012 0.085 0.203 0.178 -0.161 1.000   

H1a_farm_livestock_other time allocation -0.029 0.125 0.001 -0.092 -0.108 -0.097 -0.237 1.000  

I1_farm_income -0.055 0.091 0.058 0.206 0.105 0.051 0.056 0.018 1.000 

Wives 

A3e_loss yield 1.000         

A5_perception 0.006 1.000        

Ea1_extension -0.079 -0.056 1.000       

E3_ formal_institutions 0.154 -0.055 0.189 1.000      

E4_training_salinity 0.057 0.047 0.391 0.083 1.000     

G1_age 0.040 0.144 -0.108 -0.034 0.009 1.000    

G6_education -0.012 0.028 0.198 0.116 0.239 -0.309 1.000   

H1a_farm_livestock_other time allocation -0.044 -0.009 0.058 -0.001 -0.018 -0.202 0.133 1.000  

I1_farm_income -0.055 -0.083 -0.009 0.071 -0.007 0.089 0.010 -0.057 1.000 
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Table 9. Count negative binomial regression on the number of adaptation strategies to salinity intrusion 

Variables 
Husbands (n=117) Wives (n=117) 

Coefficients  P > z Marginal effects  Coefficients  P > z Marginal effects  

Constant 2.2269 (0.1671) 0.000  1.7819 (0.2625) 0.000  

Loss_yield **0.0016 (0.0007) 0.024 0.0121 (0.0053) -0.0010 (0.0011) 0.355 -0.0074 (0.0080) 

Per_salinity -0.0012 (0.0189) 0.950 -0.0091 (0.1441) 0.0158 (0.0309) 0.609 0.1126 (0.2198)  

Extensions -0.0373 (0.0571) 0.514 -0.2851 (0.4370) 0.0306 (0.0503) 0.543 0.2181 (0.3593) 

Formal_institutions 0.0584 (0.0415) 0.159 0.4467 (0.3183) ***0.1366 (0.0452) 0.002 0.9750 (0.3204) 

Training_salinity 0.0428 (0.0352) 0.224 0.3269 (0.2687) **0.1228 (0.0594) 0.039 0.8767 (0.4223) 

Age **-0.0043 (0.0018) 0.016 -0.0327 (0.0135) -0.0014 (0.0024) 0.554 -0.0099 (0.0167) 

Education 0.0035 (0.0047) 0.465 0.0265 (0.0362) ***0.0173 (0.0054) 0.001 0.1232 (0.0382) 

Farm_livestock_other time allocation -0.0007 (0.0009) 0.434 -0.0053 (0.0068) 0.0002 (0.0012) 0.879 0.0014 (0.0089) 

Farm_income **-0.0005 (0.0002) 0.013 -0.0039 (0.0016) -0.0001 (0.0002) 0.952 -0.0001 (0.0017) 

Number of observations 117   117   

LR chi-squared (9) 36.4800   38.7100   

Prob > chi-squared 0.0000   0.0000   

Log likelihood -243.1070   -248.4571   

Pseudo R2 0.0103   0.0277   

Note: The values in parentheses are Robust Standard Errors; *, **, *** indicate significance at 10%, 5%, and 1%, respectively 
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Table 10. Logit model of the factors affecting adaptation strategies that wives intend to use 

Explanatory variables 

Changing rice farm to other crops (partly) Saving rainwater for daily use Seeking other income sources 

Coef.  
Odds 

ratio 
P > z ME Coef.  

Odds 

ratio 
P > z ME Coef.  

Odds 

ratio 
P > z ME 

Constant -4.510 (0.026) 0.011 0.062  -0.545 (1.789) 0.580 0.860   3.052 (53.205) 21.144  0.225  

Loss_yield 0.001 (0.010) 1.001 0.930 0.0002 0.021 (0.018) 1.021 0.256 0.0025 -0.007 (0.011) 0.993 0.521 -0.001 

Per_salinity 0.056 (0.339) 1.058 0.860 0.0105 -0.001 (0.371) 0.992 0.983 -0.0009 -0.134 (0.297) 0.875 0.695 -0.023 

Extensions -0.383 (0.333) 0.682 0.433 -0.0712 *-1.115 (0.201) 0.328 0.068 -0.1334 0.674 (0.913) 1.962 0.147 0.116 

Formal_institutions *0.842 (1.061) 2.321 0.066 0.1566 0.358  (0.824) 1.430 0.535 0.0430 **1.193 (1.573) 3.295 0.013 0.205 

Training_salinity *1.109 (2.006) 3.032 0.094 0.2063 0.185 (1.079) 1.203 0.837 0.0222 -0.269 (0.567) 0.764 0.716 -0.046 

Age 0.023 (0.028) 1.023 0.394 0.0043 0.027 (0.029) 1.027 0.350 0.0032 ***-0.070 (0.023) 0.932 0.005 -0.012 

Education ***0.278 (0.092) 1.320 0.000 0.0516 **0.163 (0.097) 1.177 0.047 0.0196 **0.049 (0.086) 1.161 0.043 0.026 

Farm_livestock_other time allocation *0.020 (0.012) 1.020 0.094 0.0036 *-0.024 (0.014) 0.976 0.092 -0.0029 0.014 (0.013) 1.014 0.291 0.002 

Farm_income -0.001 (0.003) 0.999 0.918 -0.0001 ***0.008 (0.003) 1.008 0.010 0.0010 *-0.001 (0.005) 0.992 0.073 -0.001 

Number of observations 117    117    117    

LR chi-squared (9) 30.20    18.53    29.69    

Prob > chi-squared 0.000    0.030    0.001    

Log likelihood -64.536    -45.082    -60.439    

Pseudo R2 0.197    0.158    0.254    

Note: The values in parentheses are Robust Standard Errors; *, **, *** indicate significance at 10%, 5%, and 1%, respectively 
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Table 11. Logit model of the factors affecting adaptation strategies that husbands intend to use 

Explanatory variables 

Changing rice farm to other crops (partly) Saving rainwater for daily use Seeking other income sources 

Coef. 
Odds 

ratio 
P > z ME Coef. 

Odds 

ratio 
P > z ME Coef. 

Odds 

ratio 
P > z ME 

Constant -2.703 (0.095) 0.067 0.055  2.262 (17.644) 9.601 0.218  1.056 (4.610) 2.872 0.511  

Loss_yield 0.012 (0.011) 1.012 0.263 0.003 0.003 (0.013) 1.003 0.831 0.001 **0.029 (0.012) 1.029 0.012 0.0053 

Per_salinity **0.454 (0.345) 1.574 0.039 0.097 -0.054 (0.239) 0.947 0.831 -0.008 -0.196 (0.198) 0.822 0.415 -0.0361 

Extensions -0.084 (0.508) 0.919 0.879 -0.018 -0.978 (0.307) 0.376 0.231 -0.144 -0.952 (0.234) 0.386 0.117 -0.1748 

Formal_institutions 0.399 (0.655) 1.491 0.363 0.085 0.635 (1.054) 1.887 0.256 0.093 -0.550 (0.313) 0.577 0.312 -0.1010 

Training_salinity -0.030 (0.435) 0.970 0.946 -0.006 -0.019 (0.581) 0.981 0.974 -0.003 0.451 (0.774) 1.570 0.360 0.0830 

Education 0.018 (0.059) 1.018 0.759 0.004 0.052 (0.079) 1.053 0.492 0.008 **0.150 (0.088) 1.162 0.049 0.0275 

Farm_livestock_other time allocation -0.004 (0.012) 0.996 0.771 -0.001 -0.007 (0.019) 0.993 0.713 -0.001 -0.001 (0.013) 0.999 0.965 -0.0001 

Farm_income -0.001 (0.003) 0.999 0.658 -0.001 -0.001 (0.003) 0.999 0.672 -0.001 ***-0.012 (0.004) 0.988 0.004 -0.0022 

Number of observations 117    117    117    

LR chi-squared (8) 9.310    4.730    19.020    

Prob > chi-squared 0.317    0.786    0.013    

Log likelihood -71.999    -54.357    -63.577    

Pseudo R2 0.064    0.039    0.197    

Note: The values in parentheses are Robust Standard Errors; *, **, *** indicate significance at 10%, 5%, and 1%, respectively 


