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This study examines the relative importance and severity of climate change in the context of multiple socio-economic stressors in rural coastal fishing communities in Ghana. Although climate change poses significant threats to these communities, it is yet unclear where it fits in the range of stressors that shape the vulnerability of such communities. Without an understanding of how vulnerability is experienced by the fishing communities, it is difficult to appreciate what adaptation to climate change means to them and which adaptation options are realistic. Household surveys, interviews, gender and age-group disaggregated focus group discussions and participatory risk mapping were used to assess type, importance and severity of climatic and socio-economic stressors that impinge on the lives and livelihood of the fishing communities. Climatic stressors include erratic rainfall, increased storminess, flooding and high temperatures. Socio-economic stressors include infrastructural (e.g., water and energy insecurity), socio-cultural (e.g., conflicts and land insecurity), occupational (e.g., exploitation, power asymmetries, illegal fishing), and environmental (e.g., plastic waste pollution) factors. The participatory risk maps showed that climatic stressors generally rank higher than all others in importance due to their direct impact on fishing and fish processing activities. However, socio-economic stressors were more severely felt, especially in major fishing seasons. The study therefore highlights socio-economic stressors as realistic focus for adaptation priorities that can safeguard the lives, livelihood and wellbeing of rural coastal-small scale fishing communities.
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INTRODUCTION
In the latest State of the World’s Fisheries and Aquaculture report, the Food and Agriculture Organisation (FAO), estimated that about 60 million people globally are engaged in the primary activity of capture fishing (FAO, 2018). If all those employed along the fish value chain are considered, it is estimated that the fishing industry is a source of livelihood for up to 820 million people worldwide (Béné, 2006; Sumaila et al., 2011; FAO, 2018). The global first-sale value of fish in 2016 was estimated at about $362 billion, 35% of which was generated through the fishing activities of small-scale marine fishers (FAO, 2018). It is estimated furthermore, that about 90% of the fish the world consumes is produced by small-scale marine fishers who are mostly located in remote rural coastal fishing-dependent communities in tropical developing and least developed countries in Asia and Africa (Westlund, 2007; Badjeck et al., 2010; FAO, 2015). In such communities, household incomes and the community economy are so dependent on fishing that the loss of or significant alteration to fishing livelihoods threatens their very existence (Jacob et al., 2001). Although small-scale fishing (SSF) is a significant contributor to a growing multi-billion fishing industry, the communities where the fishing activities take place are typically characterised by extreme poverty, deprivation and vulnerability to multiple socio-economic stressors (Carney, 1998; Tilley et al., 2018). Socio-economic stressors include lack of access to credit facilities, poor infrastructure, limited educational and employment opportunities and top-down governance structures. Climate change adds to and exacerbates the already existing socio-economic challenges faced by rural coastal fishing-dependent communities. Generally, coastal areas are considered to be some of the most vulnerable places to climate change risks. They are affected by changes to storm patterns and strength, sea-level rise (SLR), and flooding (Adger, 1999; Islam et al., 2014). In addition, rising sea surface temperatures, ocean acidification, and deoxygenation affect marine ecosystems, impacting the productivity and availability of already overexploited fish stocks (Cheung et al., 2010; Sumaila et al., 2011; Lam et al., 2012; Belhabib, Lam and Cheung, 2016). These impacts are expected to be strongest in tropical coastal regions, such as West Africa, where the majority of small-scale fishing communities are located (Bunce et al., 2010; Lam et al., 2012; FAO, 2018). However, there have been concerns that global and national focus on climate change mitigation can distract from the developmental challenges that SSF communities face. To define priorities and/or maintain an appropriate balance between the two issues requires an understanding of their relative importance through the lens of the lived experiences of those affected. Moreover, several authors (e.g., Bardsley and Wiseman, 2012; Gaillard, 2012; Nyantakyi-Frimpong and Bezner-Kerr, 2015) have argued that proposed climate change adaptation solutions could prove maladaptive when the climate change problem is not appropriately contextualised. Bardsley and Wiseman (2012) in particular, observe that a failure to consider climate change in the context of multiple stressors would lead to actions or proposed solutions that are socially unjust. That is, societies that perhaps should have been prioritised for certain interventions may be missed. In essence, adaptation needs are better understood when climate change impacts are understood in the context of multiple climatic and non-climatic stressors (Freduah et al., 2019). Furthermore, Smith et al. (2000) argue that interventions that would be considered just, relevant and effective must take into account the perspectives and stressor prioritisation of the target population. According to Koomson et al. (2020), a limited number of studies (e.g., McCubbin et al., 2015; Malakar et al., 2018) have attempted to explicate the relative importance of climatic and non-climatic stressors to coastal fishing communities with inconclusive outcomes. McCubbin et al. (2015) show that non-climatic stressors are priority problems for fishing communities in Tuvalu in the South Pacific. Malakar et al. (2018) in a study of fishing communities along the Arabian sea in Maharashtra (India) concluded that the relative importance of climatic stressors to other non-climatic stressors is dependent on the regional scale (rural to urban) being considered. This study draws and builds upon previous studies and methodologies which explored the concept of multiple rural livelihood stressors (Malakar et al., 2018; McCubbin et al., 2015; Nyantakyi-Frimpong and Bezner-Kerr, 2015; Smith et al., 2000; Tschakert, 2007) to enhance understanding of the importance of climate change relative to multiple socio-economic stressors in a Ghanaian SSF community context. In their work on rural agrarian communities, Nyantakyi-Frimpong and Bezner-Kerr, (2015) and Smith et al. (2000) introduced the concept of stressor severity and noted the importance of capturing perceptions about the rank (importance) of stressors and how badly each affected lives and livelihood. To the best of our knowledge, this study is the first to compare the importance and severity of multiple livelihood stressors for rural coastal fishing communities under threat from climate change.
MATERIALS AND METHODS
Study Area
The study was conducted in two rural fishing communities (Akosua Village (AV) and Woarabeba (WBB)) about 2 km apart in Winneba, a coastal town in Ghana (Figure 1). The town is situated on Ghana’s central coastline, 60 km west of Accra (Figure 1). This coastline experiences medium wave energy (Wellens-Mensah et al., 2002) and is mesotidal with an average tidal range of approximately 1 m (Boateng 2012). The average rate of sea level rise over the twentieth century from measurements taken at the Takoradi tidal station in W. Ghana (the nearest station to Winneba) is 3.34 mm/year (Sagoe-Addy and Appeaning Addo 2013) although the country’s EPA has predicted that sea levels will rise by 1 m during the 21st century (Mensah and Fitzgibbon 2013). Climate along the West African coast is characterised by interannual variability in rainfall and storminess manifest as two rainy seasons, known as the major and minor seasons. Large scale climate cycles that affect the region include the El Nino Southern Oscillation (ENSO), associated with decreased rainfall and drought. The Winneba area experiences the major wet season from March to July and the minor wet season from September to November (Gordon et al., 2000). The wet and dry periods of the year mark two important fishing season for the communities: a major fishing season (July to March, i.e., after the major wet season) when fish catches and incomes are usually high, and a minor season (April–July, i.e., during the major wet season) when little or no fishing activities take place and incomes are low. Both communities are located on beach barriers that separate nearby coastal lagoons which are intermittently connected to the Gulf of Guinea either naturally or mechanically by the communities, especially during wet seasons when heavy rainfall fill the lagoons (Davies-Vollum et al., 2018). AV is located near the Muni-Pumadze lagoon, which is designated as a wetland of international significance (Ramsar site), while WBB is located near a smaller, non-designated, but observably healthier lagoon ecosystem. Both lagoons are major sources of alternative and supplementary income for the community.
[image: Figure 1]FIGURE 1 | Map showing Winneba (Effutu Municipality) and its geopolitical suburbs including Akosua Village and Woarabeba at the coastline.
Livelihood in both communities is based predominantly on beach seine fishing. This is a fishing method that involves the deployment of a large seine net into the sea about 200 m from the shore and manually hauling it to land using ropes. The two study communities are similar in terms of population size, livelihood and social amenities (Table 1). However, they differ into two important ways with respect to fishing operations. AV is a migrant settler community, while WBB is predominantly indigenous. In addition, crew and vessel sizes in WBB are about 2–3 time bigger than those in AV. Moreover, fishing labour arrangements in AV are based on daily wages and thus limited by daily labour availability, while that in WBB is based on year-long contracts secured through the payment of income advances to crew members. This guarantees labour availability and fishing activities throughout the year, weather permitting.
TABLE 1 | Summary of key similarities and difference between study communities.
[image: Table 1]Data Collection and Analysis
A total of 120 households from both communities were selected and surveyed through a stratified-snowball sampling technique. In addition, 8 gender (male/female) and age-group (old/young) disaggregated Focus Group Discussions (FGDs), and several semi-structured interviews and key informant discussion with government officials and community leaders were conducted to identify livelihood stressors, understanding their nature and impacts, and to validate initial findings of the study.
The household surveys and FGDs included a risk mapping activity which was the key tool used to identify stressors and establish the importance and severity indices for stressors The importance index is the ranking of a stressor in the context of all stressors and the severity index is a measure of how severe a stressor is perceived as. The risk mapping draws on a participatory group method used by (Smith et al., 2000; Tschakert, 2007; Nyantakyi-Frimpong & Bezner-Kerr, 2015). In a group setting, each respondent lists the challenges affecting their livelihood, ranks them in descending order of importance then indicates with 0–5 pebbles the severity of each challenge. This group process is rather time-consuming and could easily lead to a groupthink situation. To avoid this, the risk mapping activity was included in the individual household surveys. This approach had two advantages: respondent privacy and individual thought, and the advantage of being able to collect more responses than what can usually be handled in a group activity. Smith et al. (2000) and Tschakert (2007) who were the pioneers of the method recommended that it could be improved by modifications to capture a temporal dimension that would reflect how risk or stressor levels change along some time gradient. To attempt an implementation of this recommendation, which to the best of our knowledge has not been tried before, the last step of the activity (indicating stressor severity with 0–5 pebbles) was repeated: the first for indicating stressor severity in the major fishing season, and the repeated step for indicating stressor severity in the minor fishing season.
The results of the stressor importance and severity ranking were mapped in a bubble plot with three variables: incidence index, importance index, and severity index. These were calculated from the data and plotted with importance index on the y-axis, incidence index on the x-axis, and severity as the size of the bubble (Smith et al., 2000; Tschakert, 2007; Nyantakyi-Frimpong & Bezner-Kerr, 2015). The calculation of each index is as follows:
Incidence index (I) = proportion of respondents mentioning a particular challenge. Ranges from 0–1.
Importance index (P) = ([r − 1)/(n − 1) × (−1) + 1 where r is the rank of a challenge and n is the total number of challenges identified by a respondent and averaged for all respondents mentioning that challenge. Ranges from 0–1. The last variable (+1) at the end of the formula is not in the original. It was added in this study to allow for stressors that had importance indices of less than 1 to still be plotted.
Severity index (S) = mean number of pebbles assigned to each challenge, multiplied by 2 Ranges from 0–10 (0 for inconsequential impact and 10 for most disconcerting impact).
The bubble plots of risk maps were analysed and compared between male and female-headed households. Also, because the severity was assessed for two time periods (major and minor fishing seasons) statistical analyses (Wilcoxon Signed Rank test; α = 0.05) were performed to test if stressor severity differed between fishing seasons, and in which season stressor severity was highest. Interview and FGDs were transcribed and analysed thematically in NVivo qualitative analysis software. The I (incidence index), P (Importance index), and S (Severity index) of climate change-related stressors were highlighted and compared with other stressors for each gender group, in each community. Seasonal variations in stressor severity were also noted.
RESULTS
Experiences of Climatic Stressors
Analysis of all available climatic data for Winneba (1964–2018, 54 years) by Koomson et al. (2020) showed that average daily minimum temperatures have increased by 0.65°C. In addition, the analyses showed that although total annual rainfall had increased over the period, the distinctive major and minor wet season patterns in the last decade had changed with less rainfall being recorded during the wet seasons, and more rainfall being recorded outside. Responses of residents to survey and FGD questions about climatic change revealed that there is a widespread local perception of these changing climatic conditions. This was expressed in terms of perceived changes in weather conditions (e.g., rainfall, temperature, storminess), changes in the physical environment (e.g., coastline and lagoon) associated with SLR and changes in fish catches. The fishing occupation requires predictable and reliable weather conditions because of the risk of exposure to adverse weather conditions at sea. This is particularly so for small-scale or artisanal fishers who use simple fishing equipment with very little or no safety equipment (Afoakwah et al., 2018; Quagrainie and Chu, 2019). Because the major and minor fishing seasons are organised around the major and minor rainy seasons, changes in weather patterns impact fishing and fish processes activities. The exact timing of onset of the major rainy season can delay, lengthen, or sometimes truncate the major fishing season. This interrupts livelihood and household income leading to food and nutritional insecurity amongst other consequences. In addition, unexpected day-to-day changes in weather conditions which are considered unfavourable or risky for fishing expeditions affect household incomes as fishing must be suspended for that day. At worse, unexpected changes in weather conditions while at sea result in fatalities and damages of fishing boats and gears. These conditions have both long and short-term sociocultural and economic impacts on the communities, which have made them constant observers of weather conditions. Through this, they have accumulated rich indigenous knowledge about local weather patterns and can perceive, and even predict, both long- and short-term changes in climatic conditions.
The community respondents noted a perceived reduction in the amount of rainfall, particularly in the major rainy seasons, as well as its unpredictability and this was perceived to affect their fishing activities and be unfavourable for fishing:
“There’s change. It is not like the first time. At times you feel like June will bring heavy rain, but that moment you’ll see that it’s less… Some time ago, during 15th May, the rain used to come with heavy wind. So, early morning if you see that the weather is not all that good, you know it will come with heavy wind. So, if you are going to cast the net you must be careful. But now, it is not so. As we are sitting here, it can rain anytime… the day that you are not expecting rain, it will just rain that day.” (Participant /Older men FGD/AV/Nov/2018).
Another woman in Woarabeba noted:
“Yes, there is a difference. At first the heavy rains used to fall around August before the Akwanbor festival. This year the heavy rains set in after August around, November” (Female household head/HHS/WBB/Dec/2019).
Women from both communities also expressed concern about how erratic the rainfall pattern had become and how it impacts their fish processing (mainly drying) and trade (Figure 2). One woman in Woarabeba complained:
“…the rains have destroyed so much already. It is really detrimental to our line of work. The rains destroy our fish and it poses a lot of financial loss. Someone lost about GHS 1500 (approx. $260.00) worth of dried fish through the rains” (Participant/Female-FGD/AV/Dec/2018).
Another young woman in Akosua Village complained:
“Last year, I invested about GHS 2000 (approx. $340.00) into this business. I bought so much fish to dry and the rain came unexpectedly and destroyed everything” (Young woman/KID/AV/Dec/2018).
While low rainfall experienced recently is seen as partly responsible for low fish catches, high rainfall in the major rainy season was noted as usually being followed by large fish catches. It is unclear what scientific explanation confirms this narrative, although similar narratives have been reported from small fishing communities in Tanzania and Mozambique (Bunce et al., 2010). Low rainfall not only impacts fishing activities at sea but also in the lagoon. This is because low rainfall together with high temperatures reduce the surface area of the lagoon, making it a closed system where salinity could be even higher than the sea, and food availability for lagoon fish very low (Koranteng et al., 2000). In such closed lagoon systems, very few fish species could survive; in most cases, according to Pauly (1976), only one fish species (Sarotherodon melanotheron) is found. According to Davies-Vollum et al. (2018), longer-term impacts of climate change through SLR affect the connection between the lagoon and the sea, which in turn alters the chemical (salinity and water quality) and biological (fish diversity and abundance) characteristics of the lagoon. Flooding was commonly mentioned in Woarabeba. Shortly before data collection in the community a heavy two-days rainfall caused the overflow of the lagoon and flooding event which resulted in the destruction of houses and in some instances, fatalities (Figure 3). According to the Chief of the community, this was an unexpected event in the month of November and nobody in the community was prepared for it. This event is commensurate with evidence of rainfall intensification in Winneba reported by Koomson et al. (2020). In comparison with rainfall, not much was said by respondents in both communities about temperature changes. These lived experiences illustrate how climatic changes have adversely impacted the livelihood and wellbeing of the two communities.
[image: Figure 2]FIGURE 2 | Women in Woarabeba community collecting their half-dried fishes from the open lagoon bed due to overcast sky and anticipation of rain.
[image: Figure 3]FIGURE 3 | A house in Woarabeba destroyed by the recent flooding even in November 2019 (Arrows pointing to base of the building damaged by flood waters).
Experience of Non-Climatic Stressors
Several non-climatic livelihood stressors were noted by residents in the communities. These were thematically divided into infrastructural, sociocultural, occupational, environmental/resource-use, and governance categories (Table 2). Infrastructural stressors included limited pipe-borne water and electricity supply, absence of toilets and health facilities, and bad roads. These have various impacts on the communities (Table 2). Sociocultural stressors included land insecurity and multiple resource-use conflicts) both within the communities and with intruding trawlers, resource management officials and other resource users. Occupational stressors included absence of cold storage facilities, scarcity of pre-mix fuel required to power fishing boats, illegal fishing activities, absence of alternative livelihoods, and implementation of a closed-season policy. Other more internal stressors included exploitative net owners, a declining workforce, expensive loans and no capital for fish trading (especially for fishmongers). Environmental/resource-use stressors included poor waste disposal within and outside the communities and restricted access to the lagoons (especially the Muni lagoon near Akosua Village due to its Ramsar status) for fishing and mangrove harvesting. Lastly, governance stressors included political discrimination in the allocation of development funds (particularly for the migrant community) and lack of government support in times of disaster. Specific impacts of these stressors are summarised in Table 2 Together, these non-climatic stressors create a contextual condition within which adaptive capacity and resilience to climatic stressors are decreased or cannot be effectively mobilised.
TABLE 2 | List of non-climatic stressors identified by Akosua Village and Woarabeba communities.
[image: Table 2]Relative Importance and Severity of Climatic and Non-Climatic Stressors
Figures 4–7 display the results of the participatory risk mapping exercise for female (FHH) and male (MHH) headed households in each community. In Akosua Village, FHHs identified only one climate change-related stressor (fewer fish catches), which was also the stressor with the highest incidence and importance (I ≥ 0.5; p ≥ 0.5). This indicates a high relative importance of climate-induced threats on women’s livelihood. However, although fewer fish catches showed high incidence and importance, it was not the most severely felt stressor. The most severely felt stressors were lack of capital, electricity, and the poor condition of roads (Figure 4A). In the minor fishing season when fishing activities are limited and not much fish trading goes on, the stressors that directly affect fish trading (no capital, bad road, and fewer fish catches) are significantly reduced (Figure 4B). The severity of the other stressors (no water, electricity, toilets) which may be categorised as basic amenities, remains unchanged. In Woarabeba also, fewer fish catches showed the highest incidence and importance (Figure 6A). Flooding and erratic rainfall were also mentioned as climate change-related stressors but were ranked lower in importance to fishing with lights (an illegal and destructive fishing method), lack of jobs, and mangrove prohibition (Figure 6A). Similar to FHHs in Akosua Village, climate change-related stressors were not the most severely felt stressors. The most severely felt stressors were lack of capital, jobs, and competition from too many nets (or fishing vessels). In the minor fishing season, however (Figure 6B), the change in severity perception is different from that of Akosua Village. While the severity of fewer fish catches reduces in Akosua Village, it increased three-fold in Woarabeba (Figure 6B). In addition, unlike Akosua Village, lack of capital retains high severity in the minor season. This could be explained by the fact that there is secured fishing labour throughout the year in Woarabeba which sustains a relatively greater level of fishing activity in the minor season than in Akosua Village, and thus, sustained fish trading. In fact, following the economic principles of demand and supply, fish prices are relatively higher in the minor seasons (Nunoo et al., 2015; Onumah et al., 2020), and being able to trade during that period increases chances of profitability. Lastly, the concern about the closed fishing season policy appears in the high incidence, low importance quadrat for Woarabeba FHHs, but not for Akosua Village. This can be attributed to the fact that the closed fishing season policy was first implemented in the minor season (May-June) of 2019 after data collection had ended in Akosua Village but before data collection in Woarabeba later that year. The closed fishing season policy is likely to be of concern in Akosua Village going forward.
[image: Figure 4]FIGURE 4 | Composite participatory risk maps for females (A,B) and males (C,D) in Akosua Village during major (A,C) and minor (B,D) fishing seasons.
[image: Figure 5]FIGURE 5 | Composite participatory risk maps for Akosua Village for major (A) and minor (B) fishing seasons (Data for male and female-headed households combined).
[image: Figure 6]FIGURE 6 | Composite participatory risk maps for females (A,B) and males (C,D) in Woarabeba during major (A,C) and minor (B,D) fishing seasons.
[image: Figure 7]FIGURE 7 | Composite participatory risk maps for Woarabeba for major (A) and minor (B) fishing seasons (Data for male and female-headed households combined).
MHHs in Akosua Village identified more stressors than FHHs (Figure 4C). However, similar to FHHs, fewer fish catches showed the highest incidence and importance (I ≥ 0.5; p ≥ 0.5) for MHHs (Figure 4C). Storm damages were also mentioned as a climate change-related stressor, and together with less fish catches, were ranked very highly on the importance scale in the major fishing season (Figure 4C). Large differences in severity could be seen in the minor season. Figure 4D shows that the perceived severity of all the stressors, both climatic and non-climatic, with the exception of no capital and jobs, are reduced. As expected, the need for alternative jobs increases due to the dip in fishing activities and incomes in the minor season. Notably, comparing Figures 4C,D, shows that the need for access to the Ramsar protected Muni lagoon is significantly increased in the minor season, highlighting the need for alternative sources of income in the minor fishing seasons. MHHs in Woarabeba identified more climate change-related stressors than any other group—fewer catches, erratic rainfall, flooding, and storms. This could be attributed to the fact that a major flooding incident had taken place few weeks prior to data collection in the community. Consequently, access to mangroves for reconstructing homes post-flooding, together with fewer catches are in the high incidence, high importance quadrat (I ≥ 0.5; p ≥ 0.5; Figures 6C,D). Lagoon access in Akosua Village is most needed for fishing, while in Woarabeba it is for sourcing mangroves for poles and firewood. Another key difference between the two villages is that, while the severity of fewer catches reduces in the minor season for MHHs in Akosua Village, it is unchanged for MHHs in Woarabeba. On the composite risk maps also, the risk of fewer fish catches reduces in the minor season (−4) for Akosua Village while it increases slightly (+1) in Woarabeba (Figures 5B, 7B). Another striking observation is the need for jobs in the minor seasons. Similar to FHHs in Woarabeba, the need for jobs is the stressor with the highest increment in severity for MHHs (Figures 6C,D). It is clear from the composite risk maps that in both communities, the need for alternative jobs is in the high importance quadrat and of the highest (Woarabeba) or second highest (Akosua Village) severity during the minor fishing season (Figures 5B, 7B).
DISCUSSION
The findings contribute to the wider discussion on the need to understand where climate change fits in the mix of stressors that shape the vulnerability of rural natural resource-dependent communities and livelihoods (Smith et al., 2000; Tschakert, 2007; Nyantakyi-Frimpong and Bezner-Kerr, 2015; MucCubbin et al., 2015; Malakar et al., 2018; Freduah et al., 2019). Previous studies from agrarian communities (Tschakert, 2007; Nyantakyi-Frimpong and Bezner-Kerr, 2015), from Small Island Developing States (SIDs) communities (MucCubbin et al., 2015), and from urban fishing communities (Malakar et al., 2018) have all pointed to the notion that climate change-related stressors are of relatively less importance to natural resource-dependent communities in the face of multiple socio-economic stressors. However, the findings of this study suggest that climate change and its impacts (fewer catches and storms) are of high importance to fishing communities because of their direct impacts on their only source of income. The increasingly erratic start to and nature of the rainy seasons and the shift in timing of the heaviest rains have caused loss of fishing time and equipment as well as impeding the fish drying process. Bunce et al. (2010) in a study of rural fishing communities in Tanzania and Mozambique reached a similar conclusion as climate change/variability was ranked very highly in the fishing communities they studied. This highlights the crucial importance of context, as argued by Bradsley and Wiseman (2012), in differentiating peoples’ lived experiences of climate impacts and hence, their perception of the importance of climatic stressors. This is demonstrated furthermore by the fact that, although the two study communities have several similarities, place-based differences have resulted in contrasting (Table 1) perceived severity of stressors between the major and the minor fishing seasons. The findings also show that climate change impacts are not necessarily the most severely felt stressors in the fishing communities, especially in the minor fishing seasons. This agrees with the previous studies from agrarian contexts (Tschakert, 2007; Nyantakyi-Frimpong and Bezner-Kerr, 2015).
If asking two different questions about importance and severity for the same stressor results in an inverse perspective about that stressor, then consideration of whether these questions are appropriate is valuable. Consideration of the methodology of this and similar studies (Tschakert, 2007; Bunce et al., 2010; Nyantakyi-Frimpong and Bezner-Kerr, 2015) reveals that interviewee’s responses to importance ranking were subconsciously determined by their sense of the direct impacts of stressors on their livelihood and incomes, while responses to severity ranking were subconsciously determined by a consideration of their lives in general. Thus, for example, in Tschakert (2007) and Nyantakyi-Frimpong and Bezner-Kerr (2015), where farming communities were studied, climate change was ranked low in importance and severity, because low/erratic rainfall and yields could be mitigated to some extent by irrigation and soil fertilization or use of improved crop varieties. Thus, the perceived impact of seed failure, land security and other non-climatic stressors were ranked above climate change-related impacts in both importance and severity. However, in the rural fishing communities of this study and those described in Bunce et al. (2010) climate change is ranked highly in importance. In these communities, climate change leads to low fish catches, lost income due to lost fishing days and/or equipment due to storminess, or lost income due to erratic rains destroying drying fishes—all key aspects of the fishing livelihood. However, in terms of severity (connected to lives in general), other non-climatic stressors are ranked above climate change-related ones. Therefore, in response to the increasing calls to appropriately contextualise climate impact studies, and as far as the ranking methods for studying multiple natural resource dependent livelihood stressors are concerned, it is essential to move away from focusing on relative importance alone, to the inclusion of relative severity for a more contextualised and nuanced understanding of multiple stressors.
The insights gained from this study can be used to improve resource governance and in decision making when planning for climate change adaptation in coastal communities. Fishing communities perceive climate change-related stressors to be of high relative importance. This understanding is significant for supporting political arguments at the national or even international levels on the need for climate change mitigation for SSFs, and to lobby for budgetary allocations for adaption initiatives in fishing communities. Knowledge of the perceived relative severity of multiple stressors could be used to prioritise locations and interventions for equitable and socially just adaptation action. That is, interventions to reduce the severity and/or improve adaptation to specific stressors could be prioritised for communities or sub-community sections that have highest severity index.
This study’s finding that the severities of social and infrastructural needs are likely to increase with livelihood development is instrumental to adaptation planning. To improve the economic profitability of a livelihood, or to provide a more economically viable option, for example aquaculture, may improve only the financial assets of people. It may not improve the social, natural and human assets needed for a holistic enhancement of adaptive capability and resilience. Profitable or economically viable livelihoods must not be confused with sustainable livelihoods. Indeed, better incomes could increase financial assets which would offer households more asset convertibility options (Badjeck et al., 2010). However, it has been shown that households do not necessarily convert their financial assets into other capital assets in order to improve their adaptive capacity (Adger et al., 2007; Bunce et al., 2010). Besides, that there are multiple factors at several scales that can undo any financial gains made or become barriers to their conversion to other livelihood assets (Adger et al., 2007; Moser and Ekstrom, 2010; Charlse, 2012; Islam et al., 2014b). Knowledge of the relative severity of stressors serves as a useful guide in directing adaption funds into actions that would create short term impacts by relieving fishing communities of the stressors that impinge most severely on their lives. At the same time, it can provide the enabling socio-economic context within which fishing livelihood (or any other livelihood) can thrive. Relative importance insights, as used in this study, support political justification for securing adaptation funds while relative severity insights can be employed to prioritise socio-economic issues within local communities. The findings therefore make practical contributions to calls to use climate change as a platform to address wider societal problems (Smith and Wandel, 2006; Gaillard, 2012; MuCubbin et al., 2015; Freduah et al., 2019), and to link adaptation with development (Bunce et al., 2010; Moore, 2010; Davies-Vollum et al., 2021). This would ultimately mitigate vulnerability because vulnerability is shaped not only by exposure to climatic stressors alone but also, and perhaps more importantly, by social and economic processes (Adger, 1999; O’Brien et al., 2007; Kates et al., 2012; Thomas et al., 2019).
CONCLUSION
The study investigates the relative importance and severity of climate change in the context of multiple socioeconomic stressors in rural small-scale fishing communities in Ghana. The findings suggest that climate change-related stressors are of high importance to the fishing communities due to the direct impacts they have on their fishing livelihood and incomes. However, socioeconomic stressors are more severely felt than climate change-related stressors. It is argued that this approach and the insights provided by it can provide input to the lobby for national budgetary allocation and strategy for climate change adaptation. The approach can support decision-making relating to both locations and actions during the adaptation planning process to maximise outcomes that create more secure futures for coastal fishing communities in the Global South.
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