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Water access and environmental migration are crucial global development issues to be examined from an interdisciplinary perspective. Although climate change and water-related dimensions of migration have been widely studied, a gendered lens on this topic is scarce in the current academic literature. To address this gap, I use insights from feminist political ecology and a water-migration-gender nexus to analyze the gender aspects in women's experiences, challenges, and opportunities due to climate change and water stressors. After conducting a systematic literature review, 67 articles were appraised for quality and included in the synthesis to review existing policies. In the discussion section, based on these existing policies, I propose integrated governance strategies that could synergically mitigate water-related problems and (non) migration challenges with a neglected gender focus so that women and girls can prepare to be more resilient to the social, economic, and environmental changes in everyday life. This paper engages with vulnerability, tolerance, and adaptation of women and girls to socio-ecological changes around the water discourse, and it proposes a conceptual framework for the integrated governance strategies to understand better the connection between water-related security risks and development problems resulting from climate change, (non) migration, and gender.
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INTRODUCTION


Climate Change and Its Impacts on Water Resources

The environment is not static. It has been continuously changing at global, regional, and local levels. While some changes are driven by natural processes of biology, geomorphology, geology, or energy transfers, human activities such as deforestation, pollution, and greenhouse gas emissions also impact the environment (McLeman et al., 2016). Anthropocene is a term to describe a new epoch in which these human activities have become the central trigger in reshaping the environment (Steffen et al., 2007). The most far-reaching environmental challenge of the Anthropocene epoch is climate change which has been more a consequence of human activities than of natural processes, mainly due to the increased level of fossil energy consumption since the Industrial Revolution (Milán-García et al., 2021).

Climate change manifests itself as global warming and environmental changes (e.g., droughts, sea-level rise, floods, and hurricanes) that generate harmful environmental effects worsening the present water resources. Water problems due to climate change such as water scarcity and water stress relate to social and economic difficulties, political conflict, food security, legal concerns, and integrated water resources planning (Prívara and Prívarová, 2019; Stoler et al., 2021). Therefore, the impact of climate change on water resources and freshwater ecosystems is a serious global challenge that many countries will have to cope with in the twenty-first century (Piao et al., 2010). Water scarcity could have adverse consequences on agricultural production (Piao et al., 2010). For example, rising sea levels in coastal regions may threaten the lives and livelihood of millions of people by causing higher economic costs, the risk of poverty, and hunger due to a decline in crop yield (Abbaspour et al., 2009). Furthermore, accessible drinking water sources contaminated by flood water may cause contagious diseases affecting people's health (Nagabhatla et al., 2020). The sustainable management of water resources in times of climate change may cause tension among countries or different social groups due to the unequal distribution of resources and power (Pahl-Wostl et al., 2010; Lynch, 2012). Water pollution and diversion of water can deepen the vulnerability of communities and ecosystems when equitable water governance is lacking. This may give rise to conflict about rights claims based on two fundamentally different views of how and by whom water should be governed, either by central and regional level authorities, or by vulnerable water users at the local level (Lynch, 2012).



Environmental (Non) Migration

Water problems due to climate change (e.g., floods, sea-level rise, and droughts) can be direct or indirect push factors for voluntary or forced internal and international migration. They may directly affect the wellbeing of people who live in territories dependent on agriculture, water resources, and fisheries. In turn, people are more likely to migrate away from these territories for a better life and access to natural resources (Black et al., 2011; Nagabhatla et al., 2020). Moreover, human conflict is exacerbated by water problems due to competition over scarce resources and instability in the countries with poor natural resource management; consequently, this leads to displacement and migration (Abel et al., 2019).

Many terms have been used to refer to individuals who moved or were displaced in connection with the environmental challenge (e.g., environmental migrant, climate refugee, displaced persons). There is no internationally defined terminology for individuals migrating for environmental reasons. The concept “climate refugee” is difficult to institutionalize at the international level since it would require challenging dominant conceptions of humanitarian and environmental distress, or the concept “displaced person” generally alludes to “internationally displaced persons” (Munoz, 2021). Yet, at the most generic level, environmental migrant refers to “persons or groups of persons who, for compelling reasons of sudden or progressive changes in the environment that adversely affect their lives or living conditions, are obliged to leave their habitual homes or choose to do so, either temporarily or permanently, and who move either within their country or abroad” (IOM, 2007: para. 6).

Environmental migration induced by the water dimension of climate change link to sustainable development in multiple ways. As a strategy for adapting to water stress, safe and orderly migration can contribute to agricultural development, economic growth, food security, and rural livelihoods in home and host communities (Wrathall et al., 2018). Yet, negative results of involuntary, unsafe, and poorly managed environmental migration (e.g., lack of drinking water, poor sanitation, increased vulnerabilities, pressures on water resources, water infrastructure problems) cannot be ignored. For example, the ability to migrate is mainly based on personal characteristics such as age, gender, wealth, or disability of individuals. Therefore, in some cases, despite the environmental challenges, the most vulnerable and poor people have the least opportunities to migrate away from the risky environment and should stay in their territories and adapt to the changes (Nagabhatla et al., 2020).

Migration is a multidimensional process, and one of the vital challenges under migration is resource efficiency (Heinonen, 2006; Papadopoulou et al., 2020). Resource efficiency is strongly related to the sustainability of limited assets such as water availability and allocation, regulation of land uses, food security, and energy production (Papadopoulou et al., 2020). In the (non) migration context, increasing resource efficiency and sustainability of water resources management worldwide play a significant role in human security and the exploitation of natural resources because challenges of environmental migration and water stressors do not only affect people's access to fresh water. It also has direct/indirect impacts on many sectors heavily dependent on water, social, economic, political, and health influencing standards and quality of life.



Relevance of the Water, (Non) Migration, and Gender Nexus

There is a connection between migration and sustainable water management, which leads to vulnerability worldwide due to societal and structural forms of inequality and discrimination that create the uneven enjoyment of rights and levels of power. For example, water-related infections due to water-driven disasters may potentially increase in the areas where public health care infrastructures are minimal (e.g., rural areas) and the availability of fresh water is constrained (Haines et al., 2006). Consequently, the importance of managing natural resources and water resource governance has been increasingly discussed in the migration debate and various international, regional, and national policy frameworks (Tignino and Mach, 2018). The nexus between the water governance and migration patterns scenarios is crucial as it reveals how the connections of water and migration challenges exacerbate the effects of climate change. For instance, change in water availability in the home country is a factor in the decision to migrate, or an increase in the proportion of migration flows may increase the scarcity of water resources in the host country. Additionally, the nexus between water and migration unveils multi-layered results of climate change, interacting with social, economic, and political processes by taking into account all social groups and social factors to protect the rights of migrants displaced by water scarcity. For example, poor people are more vulnerable to rainfall variability and migrate as a risk management strategy in response to the threats to livelihoods associated with hydrological risk (Warner and Afifi, 2013). Or in stark contrast, the poorest and most food-insecure people cannot migrate, and are forced to stay, and adapt to climate change since people's social and economic capitals, capability, and social networks structure their migration opportunities (Etzold et al., 2016). Even though people migrate for a better life, they may face several problems in urban areas since they are more likely to live in squatter's houses with a lack of water infrastructure. These urban poor spend time collecting household water or managing limited available quantities. This may reduce their labor force participation and further impact their physical and psychological health (Stoler et al., 2021). All these examples show that the growing dependence of the vulnerable people on the water resources requires a critical and holistic analysis since migration and water governance are inherently interlinked policy fields. However, scholars generally propose individual solutions to challenges from a water resources management or migration policy perspective, and the number of studies examining the nexus between water and migration is scarce. Studies mainly focus on migration as an income-generating or adaptation strategy to climate change (Schmidt, 2016) rather than giving insights about water sustainability that might alleviate the water-related problems and meet the needs of underrepresented social groups and environmental (non) migrants. Moreover, dimensions such as government policies, land and water tenure guidelines, inequality, wealth and power dynamics, market mechanisms, and customary norms have been frequently discussed in the migration literature as driving factors of human mobility. However, they are underreported alongside spatial and temporal dynamics of land and water resources (Nagabhatla and Brahmbhatt, 2020).

In addition to the low number of studies examining the water-migration nexus, this nexus has been neglected within the gender aspect. Previous research on climate change adaptation has underreported how women and men are affected differently by climate change and have not revealed how their adaptation strategies are dissimilar. Understanding the impacts of and vulnerabilities to climate change requires analyzing social relations and power structures to determine case-specific and functional adaptation strategies for particular contexts. In this sense, gender is a critical factor since the perception and response of women and men toward climate change are different, implying that adaptation is gendered (Ylipaa et al., 2019). Gender is shaped by political, economic, cultural, and symbolic processes, and any discursive dimension about climate change practice and policy will have gendered implications (Lama et al., 2021). Climate change exacerbates water availability, access, scarcity, and security globally, with significant gender inequality consequences within and outside the home (Enarson and Fordham, 2001; Cannon, 2002). For example, a decrease in water volume due to climate change, compounded with the geographical proximity of water sources, determines the workload of women regarding distance covered, time spent, and frequency of water collection (Sugden et al., 2014). Safe water scarcity affects the health and wellbeing of all members of households. This may strain the reproductive and caregiving roles of women (Sultana, 2018). Water insecurity is particularly burdensome to women during the vulnerable periods of pregnancy and postpartum since their psychosocial or physical health is affected by, for example, lack of nutrition (Collins et al., 2019). The most vulnerable groups such as the poor, women, indigenous, elderly, and children in rural and coastal communities are at risk of being marginalized in terms of inclusion and social equity in climate change adaptation measures and planning (Dulal et al., 2009). Low-income women in agricultural communities and highly dependent on natural resources (e.g., water, farming) are among the world's poorest and vulnerable to the harmful impacts of climate change (Buechler, 2009). However, male out-migration is more common than women related to climate change and water-related hazards (e.g., floods, tsunamis, droughts, glacial melts, and riverbank erosion). This leads to a double burden on women since they have to handle both household responsibilities (e.g., water fetching from long distances, child-rearing, etc.) and men's previous responsibilities (e.g., agricultural activities to generate income) (Jobbins et al., 2018). Climate change and water stressors inevitably bring some psychological and social implications. Property rights in land and resources reduce vulnerability and feelings of desperation and anxiety to the next natural disaster and enhance coping and adaptation strategies regarding water stressors. Yet, women often do not own land or cannot inherit land in many South Asian societies, and this may further compound gender marginalization (Sultana, 2018). Moreover, given women's limited or absent participation in water management, although they do not own land, male out-migration jeopardizes the sustainability and functionality of local water management institutions (Djoudi and Brockhaus, 2011), which increases the limits on land use for the women who are left behind. Once environmental migrants arrive in the host country, inclusion in the job market is experienced differently by women and men (Piper, 2008). Those imply that men and women experience, understand, and adapt to climate change and water-related problems differently. The interactions of nexus issues, combined with the lack of sustainable water resources management, exacerbate a risk threatening social, economic, political, and health consequences, which can be worsened and amplified by trying to resolve only one aspect of the nexus (Mohtar and Daher, 2012). Therefore, gender as a justice variable should be involved in climate change and water management policy design and implementation. Sustainable development can be achieved in the long term only if academic debates and policymakers develop multi-scalar, critical, and intersectional analyses of the water crisis, migration challenges, and gendered vulnerabilities to hazards and socio-ecological changes.

After identifying a research gap in the water-migration-gender nexus in the literature, this study aims to shed light on the implications of this nexus on climate change adaptation in the water sector and women's resilience. Addressing this gap is important because only one perspective of either water or migration alone would neglect to solve the social, economic, health, and political problems of women and girls since all these aspects are multi-faceted and interconnected. Through this nexus, the sustainability of water resources can be preserved, and the environment-based problems of vulnerable environmental (non) migrants can be alleviated. In that sense, my research question is as follows: “To what extent can integrated governance strategies be used to reduce the water-related problems of the environmental (non) migrants, considering the gender dimension?” I aim to create a narrative of the causes, results, and solutions to propose integrated governance strategies that could synergically mitigate water-related problems and (non) migration challenges with a specific focus on the underestimated gender perspective. Following the main research question of the paper, three broad sub-questions are:

i   How can responses to climate change be integrated into water policy to reduce/control environment-induced (non) migration?

ii  In what ways can a perspective on the vulnerability of women bolster water policy that aims to reduce/control environment-induced (non) migration?

iii How can one structure vulnerability-centered responses to such a crisis in the context of environment-induced (non) migration?

The objectives of this systematic literature review are as follows:

Objective 1: To examine the challenges of environmental (non) migration due to climate change and water stressors.

Objective 2: To determine in which social areas there is a scientific gap of how nexus approaches require including migration and gender aspects interconnected to water issues.

Objective 3: To analyze the water-migration-gender nexus in migration and non-migration settings.

Objective 4: To propose possible solutions for integrated water resources governance to respond to the needs of vulnerable environmental (non) migrants, to provide sustainability, and to better understand water and sustainability issues from a nexus perspective that goes deeper, with a specific focus on the underestimated gender perspective.



Toward an Integrated Approach—Feminist Political Ecology and Water-Migration-Gender Nexus

The United Nations member states adopted the 2030 Agenda for Sustainable Development (UN General Assembly resolution 70/1) in September 2015, including the 17 Sustainable Development Goals and 169 targets “to realize the human rights of all, and to achieve gender equality and the empowerment of all women and girls.” These goals and targets are integrated and indivisible. They balance the economic, social, and environmental dimensions of sustainable development (The United Nations, 2015). This implies that complex global challenges (e.g., climate change and water crisis) should be handled by adapting systematic and holistic solutions involving all the sectors within a justice system to leave no one behind. Moreover, sustainable development is only possible if “women and girls must enjoy equal access to quality education, economic resources, and political participation as well as equal opportunities with men and boys for employment, leadership, and decision-making at all levels” (The United Nations, 2015: p. 6).

This complex and multi-layered nature of sustainable development brings several debates on how governments could deal with complex problems. A novel and relevant approach that targets sustainable development and water resource efficiency is the nexus approach, which interlinkages the top-down and bottom-up approaches and includes selective stakeholders to develop and implement integrated policies (Schreier et al., 2014; Biggs et al., 2015; Papadopoulou et al., 2020). Nexus approach is a prominent, cross-sectoral, and multi-level approach in academic and policy circles, widely used among water science researchers to deal with complex sustainability challenges at the intersection of natural and human systems, supporting the sustainable use of natural resources (e.g., land, water, and energy) under conditions of global change such as climate change, urbanization, and population growth (Hoff, 2011; Hoff et al., 2019; Papadopoulou et al., 2020). It suggests a practice-oriented integrated solution and policy decisions for multifaceted interdependencies and relations of management and governance across different sectors (e.g., water, energy, food) in order to frame sustainability issues by providing a deeper understanding of sector interactions (Hoff, 2011; Smajgl et al., 2016; Hoff et al., 2019; Papadopoulou et al., 2020). Although the nexus approach uses a sustainability lens to develop resource securities to protect society from future risks, it mainly focuses on resource-efficient and technological solutions with a short-term perspective. Moreover, it commonly fails to identify interconnections between water resource management with social issues at the livelihood level (Biggs et al., 2015). This means that problematizing sustainability of water resource management may result in long-term societal justice problems that are less considered and underreported since it does not cover the human needs, vulnerability, resilience, and capability (Thaller de Zarate, 2020). Furthermore, the operationalization of the nexus approach in policy making and its implementation on the ground is constrained by several factors (e.g., insufficient incentives for integrated planning and policy-making at all levels, limited vision, knowledge, and practical experience to guide successful implementation) (Hoff et al., 2019). Therefore, we should understand the underlying implications of water sustainability within the social contexts such as social, political, economic, and administrative systems through more inclusive and integrative institutional arrangements and governance to enhance water security for the benefit of humans and nature (Pahl-Wostl et al., 2013).

Given the complexity of the intersections of natural and social processes, dynamics, and relations on a local to a global scale, there is not a simple or singular policy that can sufficiently decrease the water problems in the area of environment and social justice. To analyze and find solutions to alleviate the social injustices related to environmental change, the dynamic processes and power relations that render the sight of vulnerable groups should be revealed, rather than a descriptive account of who is poor, female, and where (Ackerly, 2016). Feminist political ecology examines the nexus among gender, politics, and ecology that theorizes that gender is an essential variable in how a person interacts with and understands the natural environment in which they live (Andrew and Agu, 2022). The central idea of the feminist political ecology is that men and women have different experiences, responsibilities, and interests concerning nature due to gender differences in human-nature interactions. These gender differences are constructed socially, not biologically, resulting in divergence in culture, class, race, and place, and variation with the changing conditions of individuals and societies (Rocheleau et al., 1996; Sanyal, 2006). Feminist political ecology gives prominence to environmental justice and seeks to locate and explain the origins and causes of oppression and injustices, vulnerabilities, and the social relations causing them. Through its holistic perspective, it reveals the connections and interactions between the environment, the economy, and politics on a local to global scale and how they are gendered, intending to decrease such inequalities, poverty, and other vulnerabilities (Rocheleau et al., 1996).

I created a conceptual framework (Figure 1) by combining feminist political ecology and a water-migration-gender nexus to develop a narrative of the interconnection of complex and multifaceted social inequality and water resources governance for sustainability. The conceptual framework highlights women's roles, needs, responsibilities, constraints, and opportunities within water-related problems and power structures. In this way, I underscore the importance of bridging social and economic aspects at the water resources, migration challenges, and gender, and of intersectionality and inclusiveness in integrated water resource governance approach to recommend solutions to the needs of vulnerable environmental (non) migrants as well as to manage natural resources more responsibly and sustainably as well as protect human rights.


[image: Figure 1]
FIGURE 1. The conceptual framework: integrated governance strategies for water-migration-gender nexus through feminist political ecology (FPE). Source: author's illustration based on Ylipaa et al. (2019).





METHODS


Study Design

This study has been undertaken as a systematic literature review based on the PRISMA guidelines for an investigation that aimed to include key highlights, common patterns and/or relationships identified by each study concerning the water-migration nexus and its intersection with gender. The present study assesses each peer-reviewed paper that includes the impact of climate change and/or water resources crisis on human (im)mobility and its intersection with gender. The steps in the systematic literature review method are documented in Figure 2.


[image: Figure 2]
FIGURE 2. PRISMA diagram illustrating the steps of the systematic literature review.




Search Strategy and Eligibility Criteria

This systematic literature review includes peer-review papers on the effect of climate change/water-related hazards on human (im)mobility. Studies were eligible if water resources access (outcome) was reported as a part of the migration decision-making process. Water resources access outcomes were categorized based on the direct or indirect result of climate change/water-related hazards covering the issues such as sanitation, hygiene, health, food security, conflict, etc. At least one water resource access-related outcome (direct or indirect) either in the original or destination country needed to be included in the results.

The study population includes people who were affected by the exposures to climate change/water-related hazards and migrated to another country. Other environmental hazards such as geophysical hazards (e.g., earthquakes and volcanoes) were excluded. Migration was defined as an inclusive term including diverse human mobility such as population movement, forced displacement, migration, and non-migration/immobility at the individual, household, and community levels. The studies addressing population migration regarding climate change/water-related hazards were also included, but not mobile people (nomads) and refugee camp settlements.

Three categories were used for searching: Population (migration/non-migration, original/destination country), Exposure to stressors (climate change/ water-related hazards), and Outcome (water resources access). Since I aimed to fill the gap about the individual/integrated governance strategies regarding the gender aspect, I also included respective keywords. Boolean operators “AND” and “OR” were applied to keywords and controlled vocabulary (e.g., plurals, synonyms, etc.) for the population, exposure, outcome, governance solution, and gender aspect categories by including all possible combinations of keywords (see Table 1). Some examples are:

(“migration*” OR “refugee*”) AND (“women” OR “girl”) AND (“water management”).


Table 1. Search terms.

[image: Table 1]

Strings were used for full-text search through Scopus. Inclusion and Exclusion criteria were outlined in Table 2. After applying the search strategy, I documented the data to show:

• The number of primary studies focused on individual integrated water resources governance solutions for (non) migrants (specified as women and girls).

• The number of primary studies focused on integrated (water-migration nexus) water resources governance solutions for (non) migrants.

• The number of primary studies focused on integrated migration action regarding the environmental disaster.


Table 2. Inclusion and exclusion criteria.

[image: Table 2]

This review collects empirical evidence about water and migration in the context of climate change through an interdisciplinary approach by bringing articles from different disciplines together. Scopus was used as a database and papers published between the years 1991–2021 were considered. The search process for this manuscript was conducted in May 2021. Study type inclusion criteria were limited to all open-access journal articles in the English language. Gray literature, reviews, and reports were excluded in this systematic literature review.

A two-stage screening process was adopted as a search strategy and studies were selected through two stages. The first stage was based on screening the studies for the inclusion of key strings in both title and abstract. The second stage was full-text reading. The main selection criterion was that the study included all three categories (population, exposure, and outcome).



Quality Appraisal Approach

Quality assessments of all 67 studies were done using the quality appraisal tool MMAT version 2018 a priori for internal and external validity for all eligible studies (Hong et al., 2018). MMAT consists of five quality appraisal questions (Supplementary Table 1) for five study types: mixed methods, quantitative descriptive, quantitative non-randomized, quantitative randomized control trials, and qualitative studies. The quality appraisal questions evaluated the studies regarding their sampling methods, representativeness of the target population, etc. Modeling studies cannot be appraised for quality using the MMAT; therefore, 8 studies included in this review were not appraised. This does not make a difference to the results because studies are not excluded based on poor quality (Nayna Schwerdtle et al., 2020).




RESULTS


Included Studies

From 9,357 studies identified by the search strategy, 67 eligible studies were included in the further analysis (see Table 3). The main reason for the exclusion of a study was that if the study did not focus on the nexus between climate change/water-related hazards, migration, and water resources access outcome, but was limited to “climate change/water-related hazards and migration (without water resources access outcome)” or “climate change/water-related hazards and water resources access outcome (without migration).” Studies that did not provide empirical evidence or investigated the water resources access and migration by animal or plant species were also excluded. The present study focuses on the governance approach, policy recommendations, and further research extracted from the included studies. Most selected studies were conducted in Bangladesh (n = 13), India (n = 5), Kenya (n = 5), and Pacific Small Island States (n = 5). There were 79 study settings overall from 67 selected studies.


Table 3. Included studies.
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Quality Appraisal

As depicted in Supplementary Table 2, the overall quality of the included studies was high. The qualitative studies (n = 30) were appraised as high quality, 66% scoring between “good” and “very high.” The quality of mixed methods studies (n = 18) was also high, overall 72% attaining a “good” or “high” quality rating. Yet no mixed methods studies achieved a “very high” quality score according to MMAT. The quality of quantitative descriptive studies (n = 7) was also high overall, with 71% of studies scoring between “good” and “high.” Overall, the quantitative non-randomized studies (n = 4) achieved the highest quality assessment result, with 100% scoring between “good” and “high.” (100–81% Very high, 80–61% High, 60–41% Good, 40–21% Fair, <20% Poor).



The Links Between Water Resources—Environmental Migration—Gender

Studies were majorly associated with diverse immobility responses and water resource outcomes. The most studied hazards included climate change, floods, and drought. The most studied research setting included Non-migration (n = 57), both country of origin and host country (n = 9), and Migration (n = 1). The predominant water resource outcomes studied were livelihood, food and water security, water infrastructure, and infectious disease. The number of studies proposing individual water-migration solutions (n = 58) to alleviate the risks of hazards was much higher than studies suggesting integrated water-migration solutions (n = 12). For gender intersection (n = 19), studies included individual water-migration-gender solutions, whereas the number of the studies with integrated solutions regarding water-migration-gender is (n = 2).



Results and Gaps Learned From the Systematic Literature Review

This systematic literature review analyzed 67 peer-reviewed publications and collected the recommendations for the impact of climate change/water resources crisis on human (im)mobility and its intersection with gender. Existing case studies mainly focus on four thematic areas (technological, social-economic, political, and health), and they proposed individual solutions from water or migration perspectives. Yet, some studies gave insights into the integrated governance approaches combining water and migration issues.

Consistent recommendations for using and developing technological tools to increase resilience against climate and water-related problems were common in most of the analyzed literature. Specific suggestions included investment in technologic tools for supporting sustainable development of agriculture use and for increasing domestic water supply (e.g., water-intensive irrigation facilities, rainwater harvesting technologies, climate-smart agricultural options, enhancing access to water and sanitation) (Bellizzi et al., 2020; Ahmed et al., 2021; Rahman et al., 2021). Early warning systems and data acquisition based on reliable monitoring and surveillance systems to adapt or mitigate climate change effects (e.g., climate-sensitive diseases) were among other suggestions (Marcantonio et al., 2019; Parsons and Chann, 2019; Prívara and Prívarová, 2019; Sy et al., 2020; Sabasteanski, 2021). Climate-related shocks and stresses impact women more than men since the abilities of men and women to adapt to climate change often differ (Quisumbing et al., 2017). However, such studies have only superficially mentioned gender-responsive technologies and practices (Christoff and Sommer, 2018; Lázár et al., 2020; Marchetti et al., 2020).

The second theme pertained to social-economical recommendations that sought to enable vulnerable people to adapt to social-ecological change. The focused recommendations were: (1) promoting community resilience and sustainability through livelihood and income diversification; for example, migrating from rural areas to more urban areas within a province to find work outside of agriculture due to decreasing water quantity, (2) investments in migration and relocation projects, and (3) raising awareness about socioeconomic vulnerability and preparedness (Qaisrani et al., 2018; Camfield et al., 2020; He et al., 2020; Sobczak-Szelc and Fekih, 2020; Erwin et al., 2021). Participation of the people in labor migration is seen as a major adaptation strategy. On the other hand, since their migrant status intersected with their land ownership status, whether or not they have water security is determined accordingly. For example, migrant laborers who are also renters have access to water; however, migrants who live in informal settlements often lack clean water access in destination countries (Erwin et al., 2021), which may cause problems for them. Social and economic participation in the destination country would be difficult since being unable to have clean water negatively affects health and wellbeing (Ayeb-Karlsson et al., 2020). Therefore, access to clean water resources, improving farm productivity, and offering alternative development opportunities can sustain efforts toward mitigating the effects of climate change and water-related problems to prevent migration (Warner et al., 2019; He et al., 2020; Singh, 2020; Sultana et al., 2020; Zaveri et al., 2020). Despite climate change with gender aspect being a recent topic, some studies focused on the social-economic aspect of gender in the climate context. These studies suggested empowering women in education, rural development, knowledge, innovation, and land-use strategies as mitigation measures to migration (Lázár et al., 2020; Marchetti et al., 2020; Sultana et al., 2020). They addressed calls specifically for women's economic empowerment, women's disproportionate burden of unpaid work (Jabeen, 2019; Kamara et al., 2019), enhancing women's voice in water and land stewardship or providing sufficient credit to women (Rao et al., 2020). Although this theme incorporated studies about climate change/water-gender-migration nexus, the included studies tended to focus on rural with the most focus on sending communities rather than urban and host communities.

The third theme highlighted the importance of the political implications of climate change adaptation. Studies state that government agencies should raise awareness, resilience, and preparedness against environmental risks and water stress among vulnerable groups. Through good governance, participatory and consultative approaches in which government, citizens, stakeholders, institutions, and scientists work interdisciplinary and collaboratively (Nanekely et al., 2016; Sultana and Thompson, 2017; Greene, 2018; Kelman and Næss, 2019; Trundle et al., 2019; Warner et al., 2019; Paerregaard, 2020; Sy et al., 2020) by supporting the safety and sustainability of cities (clean water, sanitation, etc.) affected by environmental challenges (e.g., climate change, water stress, environmental challenges, and migration) (Beyerl et al., 2018; Mardy et al., 2018; Sánchez-Triana et al., 2018; Scott et al., 2018; Thomas and Benjamin, 2018; Bayar and Aral, 2019; Kamara et al., 2019; Weber et al., 2019; Ayeb-Karlsson et al., 2020; Bellizzi et al., 2020; Chepkoech et al., 2020; Scheele et al., 2020; Zaveri et al., 2020; Erwin et al., 2021; Slavíková et al., 2021). Recommendations in the studies were mainly related to local adaptation strategies revealing a potential gap in researching the nexus in national and global settings. Furthermore, in the selected studies, there was very little to no reference to the geopolitical crisis due to the water scarcity that might cause conflicts between local communities over resources, which has the potential for violence and human rights violations across national borders (Ayeb-Karlsson et al., 2020; Döring, 2020; Nagabhatla and Brahmbhatt, 2020). Finally, although included studies revealed many gender-inclusive adaptation strategies, such as taking into account the vulnerability of women in the face of climate change (Alston et al., 2018; Qaisrani et al., 2018; Ayeb-Karlsson et al., 2020; Marchetti et al., 2020; Rao et al., 2020; Sultana et al., 2020; Erwin et al., 2021) or the promotion of women's participation and leadership in all forms of decision-making (Mcleod et al., 2018; Jabeen, 2019; Kamara et al., 2019; Trundle et al., 2019), yet competing and conflicting over water use discourse, with a gendered lens, was less analyzed.

The fourth theme brought out health recommendations, which was the least mentioned theme regarding the water-migration-gender nexus. The included studies focus on climate-induced policy discussions on non-economic losses and damages of (im)mobile populations (e.g., sense of belonging, physical and mental health, or emotional wellbeing) (Ayeb-Karlsson et al., 2020) and training of health workers on water quality assessment and surveillance mechanisms for contagious disease control during and after natural disasters (Bellizzi et al., 2020; Sabasteanski, 2021), public health management (Nanekely et al., 2016) to advance regulatory capacity and mechanism about natural disasters and risk management, and to coordinate various sectors and organizations at the national and local levels (Nanekely et al., 2016; Ishiwatari et al., 2020). Again there was less attention paid to women's health concerning the water-migration-gender nexus (Ayeb-Karlsson et al., 2020; Bellizzi et al., 2020; Rao et al., 2020).



Strengths and Limitations of the Systematic Literature Review

There are strengths and limitations of this study design. The strengths include an a priori protocol for publication selection, quality appraisal to limit research bias, and the inclusion of all three elements of the water-migration-gender nexus required for inclusion in the assessment (none of the publications focus on a “dyad” within the nexus). These give more concrete results to answer my research questions. This systematic literature review only analyzed peer-reviewed publications, not the gray literature. This may result in a possible exclusion of some findings due to the large number of key findings published by humanitarian organizations; however, peer-reviewed publications align better with the research objectives by synthesizing empirical evidence, and this is considered strength. There are limitations when considering the implications of the study. First, I included only English publications, and this may cause omitting appropriate papers published in other languages. Second, modeling studies cannot be assessed for quality using the MMAT; therefore, eight studies included in this review were not appraised.




DISCUSSION

I identified the gaps in social inequalities and water resources governance neglected in migration and gender frames to understand women's roles, needs, responsibilities, constraints, and opportunities compared to men within the water-related (non) migration processes and unequal power structures. The result of the systematic literature review demonstrated that the existing case studies mainly suggest individual policies and solutions to water or migration problems in four main domains (technological, social-economic, political, and health). However, there is a need to study social, economic, and political inequalities arising from climate change and environmental (non) migration through the water-migration-gender nexus to solve the complex and multifaceted problems, inequalities, and injustices faced by vulnerable people.

Through a conceptual framework in which feminist political ecology is integrated into the context of the water-migration-gender nexus, I created a narrative using the existing case studies and moving forward on the feminist political ecology approach with the lessons learned from the systematic literature review. In this way, I aim to suggest integrative governance strategies highlighting the importance of gender in water and migration contexts. Feminist political ecology is a practical approach and is commonly used to analyze gender issues in human-environment interactions, including access and exclusion, treating women as environmental change agents at micro to macro levels (Buechler et al., 2020). Yet, more can be done toward linking feminist political ecology to environmental (non) migration due to climate change and water-related hazards that aim to establish a sustainable adaptation of both men and women to environmental risks and water stress. The following strategies are designed to enhance feminist political ecology in addressing the water-related (non) migration context. In line with the results, these recommendations are framed across three dimensions of the feminist political ecology for the adaptation of integrated governance strategies which could synergically mitigate and regulate water-related (non) migration challenges with a gendered lens.


Strategy 1: Holistic Policy and Implementation

The first dimension of feminist political ecology identifies rights to, use of, and control over resources by examining who has access to resources, who depends on them, who is responsible for using them productively, and who is in charge of resource management (Rocheleau et al., 1996; Ylipaa et al., 2019). Although environmental challenges are not socially constructed, their impacts are as vulnerability and insecurity flow from the dynamics and relationships of power. In addition to environmental challenges, the political, economic, and social dynamics and relations also create vulnerability and insecurity among different social groups, implying that the problems of environmental challenge and social inequality are too broad to be pursued without connections across disciplines (Ackerly, 2016). Therefore, there is a need for an interdisciplinary analysis of water resource efficiency and management, migration, and gender for a more comprehensive understanding of multi-faceted situations to develop more meaningful policies. For example, Foran (2015) showed that large-scale water diversion and hydropower in the Mekong region could lead to out-migration of non-viable small farmers, leading to increased energy demand in urban settlements. The systematic review revealed that a few studies consider the main directions of water-migration-gender interrelate in an interdisciplinary way (see Table 1).

Studies mainly analyze the problems from one discipline perspective, not utilizing a combination of different disciplines. A good understanding of this nexus needs to be tested and improved in practice by using interdisciplinary research methods and bringing scholars from various disciplines such as feminists, migration and natural science, and policymakers to discuss the interconnections among resources and the adaptation strategies of different social groups, to integrate migration in water governance frameworks and reciprocally water management issues in migration governance frameworks with the intersection of gender and to investigate trade-offs and synergies. In that way, policies that focus on women's constraints and opportunities for access to the water resources and sustainability of water resources management can be developed.

Climate change is a threat to human security in general. Yet the essential point is that the decision-makers and key stakeholders should understand the different types of vulnerability, perception, and experience of climate change that women and men face and their gendered implications (Denton, 2002; Ylipaa et al., 2019). Since social, economic, and political hierarchies are so determinative of how differently people perceive, experience, and adapt to environmental challenges, studies and policies regarding the environment and social inequalities need to utilize the best tools for analyzing such hierarchies. The intersectional analysis is a tool pioneered by feminist theorists to study complex processes with multiple interrelated social, political, and economic hierarchies (Ackerly, 2016). It reveals political and historical differences and reasons why particular populations, in which these hierarchies function through categories such as gender, race and ethnicity, experience intense deprivations. For example, Ackerly (2016) showed that without an intersectional analysis of poverty and gender, the impacts of the storm look like the natural consequence of a severe storm hitting a country with many impoverished people who had no access to shelter from the storm. She showed that among people living in poverty, poor women aged 20–44 were more likely to die than men of the same age by using intersectional analysis as a methodological tool. The systematic literature review illustrated that intersectional analysis of the water-migration-gender nexus does not exist. In that sense, an intersectional analysis is crucial to inform academic debates and policy making. Because, without an intersectional analysis of poverty and gender, the injustice of water resources and migration challenges is rendered invisible.

The study of the environment and social inequalities needs to integrate the study of local, national, and global dynamics (Ackerly, 2016). For example, the geopolitical crisis due to the water scarcity, which might cause conflicts between local communities over resources, has the potential for violence and human rights violations across national borders (Döring, 2020; Nagabhatla and Brahmbhatt, 2020). The results from the systematic literature review are mainly related to local adaptation strategies revealing a potential gap in researching the nexus in national and global settings. Thus, cooperation between local, national, and global authorities should be intensified toward projects emphasizing women as actors to improve living conditions and opportunities for vulnerable populations and to discuss women's immediate needs. However, it is crucial to emphasize one last point regarding the design and implementation of global strategies. There is a lack of representativeness of the included studies concerning global governance strategies as the majority of included studies were conducted in Bangladesh, India, Kenya, and the Pacific Small Island States, which are regions of wide-ranging climates with different governance structures. This implies that translating or generalizing these findings to a range of diverse settings and populations may present risks. Therefore, it is recommended to understand the risks, exposures, vulnerabilities, and capacities of unique populations and settings to inform policy and practice decisions. That is possible only if global governance strategies consider country and population-specific contexts and structures (e.g., social and cultural) since environmental migration and water scarcity vary over space and time.

The majority of the included studies in the analysis point out adaptation strategies rather than mitigation activities by government and non-governmental organizations. This aspect is crucial because, in some cases, people who face environmental risk are unable to migrate and forced to stay and adapt to water scarcity since people's social and economic capitals, capability, and social networks structure their migration opportunities (Etzold et al., 2016). The science-policy interface is a social process concerning the interactions between scientists and other actors (e.g., decision-makers, knowledge-brokers, citizens, etc.) in the policy process. It encompasses exchanges, co-evolution, and joint construction of knowledge that aim to enrich decision-making (Van den Hove, 2007). By combining good governance and an effective science-policy interface for promoting the water-migration-gender nexus, the mitigation activities are put forward. Because, in that way, the political and social contexts provide an insightful perspective for understanding the nexus process, from the scientific domain to policy, to accelerate good governance of the whole society (Xu, 2020). Mercure et al. (2019) illustrated that energy, water, and food are highly interrelated in Brazil, such that policy for managing one likely affects the other two sometimes in unpredictable ways. They proposed a scientific analysis of the nexus to solve the problem that the nexus approach is one that not only captures these interlinkages, but that does so in an understandable and actionable way by decision-makers. Therefore, the complexity of the water-migration-gender nexus requires integrative approaches, which bridge several disciplines and policy sectors (Hoffmann, Hoffmann) in order to: (1) understand climate change in different contexts, (2) find out the root causes of environmental migration related to water insecurity, (3) promote to the access of vulnerable groups to water resources, and (4) enhance sustainable development.

Lastly, studies included in the systematic literature review emphasized the importance of participatory and consultative approaches in which government, citizens, stakeholders, institutions, and scientists work collaboratively to raise awareness, resilience, and preparedness among vulnerable groups against environmental risks and water stress. Yet, only a few studies emphasized the gender dimension along with the participatory approach. For example, Melloni et al. (2020) analyzed that the participatory approach facilitates the communication between several stakeholders in Brazil, enhancing social representation in the decision-making process of the water-energy-food nexus assessment to achieve long-term efficiencies. In that sense, an appropriate participatory approach ensures the key relationships and their integration at different facets and vertices of the water-migration-gender nexus by conceptualizing and analyzing the interaction of natural–human system(s) (Parkes et al., 2010).



Strategy 2: Equal Knowledge Creation and Dissemination Among Men and Women

The second dimension of feminist political ecology indicates who has the power to construct knowledge and how gender affects perceptions of and expectations for that knowledge (Rocheleau et al., 1996; Ylipaa et al., 2019). Climate-related shocks and stresses impact women more than men since the abilities of men and women to adapt to climate change often differ (Quisumbing et al., 2017). The systematic literature review displays that education, knowledge, and innovation (social and technological) would increase the sustainability of natural resources. However, existing literature focuses on gender-responsive technologies and practices but not in-depth, and there is a lack of policy-making on that topic. Therefore, I recommend that macro-level policies such as robust programs of vocational training and education by the government for women would help them compete for new jobs. The government should promulgate policies to support and ensure sufficient agricultural labor supply and take effective post-disaster measures to alleviate labor loss following the negative shock of environmental hazards. Women would likely benefit from knowledge sharing that might help them respond to the challenge of building sustainable livelihoods in the face of climate change. Besides sustainable farms, there is a need for non-farm employment opportunities in rural and urban areas for the poor and landless rural women. A long-term commitment to gender-sensitive education and continued dialogue through workshops on gender inequities and their linkage with climate change and environmental challenges is crucial to increasing awareness among key professionals, actors, practitioners, and stakeholders. For example, Hemstock et al. (2017) indicated that the limited availability of appropriate formal training in the Pacific Small Island Developing States led to a lack of locally trained people to implement and monitor projects; in turn, unsuccessful projects caused maladaptation or increasing vulnerability and risk. Thalheimer et al., 2022 emphasized that anticipatory humanitarian action (e.g., early warnings and forecast-based financing mechanisms) can contribute to climate risk knowledge and information; and thus can enhance the capacity before natural hazards compound and sustainability and resilience of the societies. Therefore, increasing the knowledge and information of women about agricultural adaptation techniques and technologies would diminish the decision of vulnerable people to migrate due to the water stress-related economic challenges. Lastly, socio-economic policies included in the systematic literature review tended to focus more on rural settings with the most focus on sending communities rather than urban and host communities. However, environmental migrants, especially women, adolescents, and children, who reside in urban slums, struggle with mental health issues and lower quality of life due to water scarcity and lack of water infrastructure (Ayeb-Karlsson et al., 2020). Therefore, the governments and non-government organizations should promulgate social and economic policies for women in urban settings and host communities; for example, helping migrant women obtain better-paid work or strengthening cooperation to protect their homes and families, to establish sustainable adaptation and to reduce obstacles they face in urban areas.



Strategy 3: Increasing Women's Rights and Responsibilities

The third dimension of feminist political ecology is analyzing participation, representation, and access to political arenas by mapping out who has the possibility and power to influence policy-making and who lacks access to the political sphere (Rocheleau et al., 1996; Ylipaa et al., 2019). The systematic literature review demonstrated that studies mostly neglected the issue of participation and leadership of women in decision-making on climate change and water-related migration. Legal access to land has become an issue of gender inequality. For example, Ylipaa et al. (2019) identified differentiated rights and responsibilities between female and male farmers in Vietnam that leads to unequal opportunities and immobility for females making them more vulnerable to climate impacts. Thus, I recommend developing social protections and local level associations aimed at women to ensure lawful access to the property to enable them to generate their income. Migration policies can result in desirable outcomes when prioritizing human rights (Wrathall et al., 2018). In that sense, governments should consider the gendered needs of women and develop policies increasing women's participation and representation in politics to prevent or alleviate the problems due to climate change by ensuring the human right (e.g., water access for all or equal income between men and women). The least mentioned theme revealed from the systematic literature review was the health theme regarding the water-migration-gender nexus. Women and girls are at heightened risk groups, which require careful consideration in the context of climate change and water stressors. Climate-induced problems are more likely to affect women and girls due to, on average, their lower educational levels and health status and limited access to natural resources (Chindarkar, 2012). Therefore, there is a need to provide socially and culturally appropriate gender-specific health adaptation/mitigation policies (e.g., water, sanitation, hygiene, or infantile diseases), such as alleviating financial and geographic barriers to healthcare services. The results of the systematic literature review regarding political theme indicated many gender-inclusive adaptation strategies (e.g., taking into account the vulnerability of women in the face of climate change or the promotion of women's participation and leadership in all forms of decision-making). Yet competing and conflicting over water use discourse was less analyzed with a gendered lens. The competition and conflict over water use discourse play a crucial role in women's life because women and men have different power over access to resources and decision-making processes and their experiences in conflict situations are remarkably different (Tadesse et al., 2010). Therefore, gender aspects should be touched upon extensively in political conflict discourse, and the adaptation strategies should be rearranged by considering the socio-cultural dimension of gender prejudices embedded in traditional practices (Paerregaard, 2018; Currenti et al., 2019; Onwutuebe, 2019).




CONCLUSION

In this paper, I answered: “To what extent can integrated governance strategies be used to reduce the water-related problems of the environmental (non) migrants, considering the gender dimension?” Migration and water security are complex and multifaceted global challenges of today's world which have several human problems in both home and host countries. They are influenced by several interacting factors, ranging from economic causes, socio-cultural conditions, and geopolitical considerations. Although the water-migration nexus has been examined, the literature on the water-migration-gender nexus is scarce. This study carried the debates about water and migration one step further and examined the water-migration-gender nexus by analyzing current case studies through a feminist perspective to provide integrated governance strategies covering water resource sustainability, migration challenges, and gender inequalities for designing and implementing more concrete and practicable policies at the national and international levels to eliminate or minimize future uncertainties of climate change. This paper concludes that the current solutions and policies toward climate change and the nexus approach are insufficient to solve water sustainability and resource-inefficiency if human systems and social implications are underrepresented. Experiences, needs, and priorities of environmental (non) migrants differ based on gender. These differences should be touched upon if policies are to be inclusive. Adaptation to climate change requires a broader conceptualization of equitable, legitimate, and sustainable development in an effective and resilient response. Therefore, an enhanced understanding of the nexus between access to water resources, drivers of migration, and gender inequality is required to decrease social inequalities due to climate change and to achieve SDGs which prioritize water security for the benefit of humans and nature.
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