Climate change impact on women street vendors in Imphal district, Manipur, India: A case study
Abstract
[bookmark: _GoBack]Women street vendors in Imphal depend on daily outdoor business activities for survival. However, poor infrastructure and changing climatic conditions have made their work more difficult, leading to financial insecurity and livelihood challenges in the informal sector. The intersection of climate change and socioeconomic factors further intensifies the vulnerability of street vendors. Populations with low socioeconomic backgrounds, outdoor workers such as street vendors, and those with existing health conditions are particularly susceptible to the negative impacts of extreme heat. The semi structured questionnaire consists of source of income, education, migration, socio economic challenge and perception of the street vendors in term of climate change. The sample size of this study comprised of more than 60 women street vendors. A Semi-structured interview was conducted with street vendors, city police officers associated with vendor regulation and management, municipal officials, executive members of vendors’ organisations, and women licence holders to obtain diverse stakeholder perspectives. Understanding the climatic challenges and adaptive responses of women street vendors is important to developed policy interventions. The authors survey more than 60 women street vendors in Khwairamb and Keithel, Thangal Bazaar, Paona Bazar, Wahengbam Leikai and Nagamapal about their income fluctuations, health impacts and coping mechanisms in response to climate related challenges. The findings suggests that climate change is affecting the income stability and health. Future research should explore long-term adaptation measures and the role of digital tools in supporting women vendors. Protecting their livelihoods must go hand in hand with climate resilience planning. This means strengthening infrastructure, improving access to finance, ensuring health safeguards, and involving these women in local policy decisions is critical in achieving a more inclusive and adaptive response to climate change in Manipur and beyond.
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Introduction 
Climate change manifests itself through a variety of environmental changes, including rising temperatures, altered precipitation patterns, and an increase in the frequency and intensity of extreme weather events, all of which can have profound consequences for human populations, particularly those whose livelihoods are closely tied to the environment [1]. Among those most at risk are informal street vendors, who make up a large share of the urban labour force in many developing nations and are especially susceptible to its negative impacts [2]. Street vendors, who often operate in open-air environments with limited resources and infrastructure, are disproportionately vulnerable to these changes [3,4]. Extreme heat can lead to heat stress and other health problems, while changes in precipitation patterns can disrupt supply chains, damaged goods, and reduce customer traffic [5]. Moreover, the increasing frequency of floods and droughts can have devastating impacts on the livelihoods and assets of street vendors, who may lack the resources to recover from such events. The problems are exacerbated in developing countries due to a lack of understanding of heat-related risks, as well as limited access to electricity and air conditioning [6]. 
Street vending accounts for a significant portion of the informal economy in urban areas around the world. The number of street vendors has increased sharply during the past few years. It is now estimated that around 2.5 percent of the urban population in India are engaged in this occupation [7]. In the context of Imphal, the capital city of Manipur, street vendors play a significant role in the local economy, contributing to the city's vibrant culture and providing livelihoods for a substantial segment of the population [8]. An increasing trend in the numbers of Street Vendors is also visible in the case of Imphal City where street vending activities were reported to be intensified in the early 2000s [9]. The socio-economic profile of street vendors in Imphal is diverse, encompassing individuals from various age groups, ethnic backgrounds, and levels of education. Many street vendors are women, who often rely on this form of employment to support their families and supplement household income. However, the increasing frequency and intensity of climate change-related events pose a significant threat to the livelihoods and well-being of these vendors, who are often among the most vulnerable urban dwellers. Women street vendors may also face additional challenges, such as limited access to credit, childcare responsibilities, and gender-based violence, which can further exacerbate their vulnerability. Youth, women, and vulnerable populations are included, and SMEs are critical in promoting social inclusion and poverty reduction [10]. The repercussions of climate change extend beyond immediate economic losses, with potential long-term consequences for the social and economic well-being of street vendors and their communities. For instance, loss of income and assets can lead to increased food insecurity, reduced access to education and healthcare, and heightened levels of stress and mental health problems [21-23]. These challenges are often compounded by existing inequalities and vulnerabilities, such as poverty, lack of access to social protection, and discrimination, which can further marginalize street vendors and limit their ability to cope with the impacts of climate change. It is therefore essential to adopt a holistic approach that addresses the underlying drivers of vulnerability and promotes inclusive and equitable adaptation strategies. Understanding the specific impacts of climate change on street vendors in Imphal is crucial for developing targeted adaptation and mitigation strategies that can enhance their resilience and contribute to the sustainable development of the city.
Street vendors, a vital component of the informal economy, particularly in urban areas of developing countries, face a multitude of challenges stemming from the escalating effects of climate change. These challenges are not only threatening their livelihoods but also exacerbating existing vulnerabilities, demanding a comprehensive understanding of the intricate interplay between climate change and street vending [11]. The location and operation of street vendors in open spaces makes them highly susceptible to extreme weather events, such as heatwaves, floods, and cyclones, which are becoming more frequent and intense due to climate change. Extreme heat can reduce the amount of time that vendors are able to work, while also decreasing sales due to fewer customers venturing out in uncomfortable temperatures [12].  Furthermore, the disruption of supply chains caused by climate-related disasters can lead to spoilage of goods, increased costs, and reduced availability of essential resources for street vendors [13]. The convergence of these factors creates a precarious situation for street vendors, who often lack the financial resources and social safety nets to cope with these adversities. Changes in precipitation patterns, including increased rainfall intensity and prolonged droughts, can also significantly impact street vendors. Flooding can damage or destroy their goods and infrastructure, while droughts can lead to water scarcity and increased prices for essential commodities [14]. These effects have the potential to reduce vendors' profitability and create financial instability [15]. Moreover, climate change can indirectly impact street vendors by affecting the availability and affordability of the goods they sell. For instance, changes in agricultural production due to altered temperature and rainfall patterns can lead to increased food prices, reducing the purchasing power of consumers and potentially lowering demand for street vendors' products.  The vulnerability of street vendors is further compounded by their limited access to resources, including financial services, insurance, and social protection programs. Many street vendors operate without formal permits or licenses, making them ineligible for government assistance or support. The lack of basic infrastructure and services, such as potable water supplies, can also pose significant public health problems [16]. The intersection of climate change and socioeconomic factors further intensifies the vulnerability of street vendors. Populations with low socioeconomic backgrounds, outdoor workers such as street vendors, and those with existing health conditions are particularly susceptible to the negative impacts of extreme heat [17]. 
Therefore, finding revealed suggests that street vendors in Imphal face disproportionate burdens in coping with climate. In fact, they are among the most at risk groups to suffer financial and health setbacks without compensation or institutional support. One of the most enduring challenges women faces is household livelihoods, children’s educations and health risks. In this regard, the Intergovernmental Panel on Climate Change, 2025 project increasing frequency and intensity of extreme heat events across tropical, subtropical and temperate regions affecting the economic activities that rely on outdoor labour. Occupational heat stress harm experienced by workers due to excessive ambient heat — has become a major risk factor for health, productivity, and livelihood security [18].
Materials and Methods    
The methods are both qualitative and quantitative approach. Percentage of respondents is shown in Table 1. The semi structured questionnaire consists of source of income, education, migration, socio economic challenge and perception of the street vendors in term of climate change. The sample size of this study comprised of more than 60 women street vendors. A Semi-structured interview was conducted with street vendors, city police officers associated with vendor regulation and management, municipal officials, executive members of vendors’ organisations, and women licence holders to obtain diverse stakeholder perspectives. Primary data were collected on key socio-economic and environmental variables, including age, income, rainfall and flood exposure, use of umbrellas or protective measures, changes in working hours or timing shifts, and patterns of relocation among street vendors. Secondary data sources comprised government reports, medical and health-related reports prepared by healthcare professionals, as well as relevant published and unpublished scholarly literature. Meteorological and climatic data relating to the study area were obtained from the Directorate of Environment and Climate Change, Government of Manipur, in order to analyse weather patterns and climate-related conditions affecting the study population. Data collected were systematically organized and analysed the qualitative and the quantitative data. 

Results: 
Findings from the survey revealed important details about the background and working conditions of the women street vendors. Many of them commute from various parts of the state to Khwairamband Ima Keithel in Imphal. The age of the surveyed vendors ranges from 35 to as old as 72. They sell a variety of goods, including vegetables, fruits, and fresh and dried fish. Working hours typically range from 5 to 12 hours daily with modest daily earnings between 100 to 1000 rupees, depending on the location of the vending location, the type of goods sold, and season. One very important aspect of women street vendors in Imphal is being women. Beyond managing their vending activities to support their families financially, they shoulder the full weight of domestic responsibilities of carrying out household chores. This dual burden of income generation and unpaid household workplaces immense physical and emotional strain on them. This constant juggling of roles often leads to exhaustion, stress, and limited time for rest or self-care. It’s important to recognize this unseen work to fully understand their challenges and create support that meets their real needs. While talking about the impacts of climate change, 75% of respondents reported that heavy rainfall, flooding, hailstorms, etc. disrupt their business operations, leading to damaged goods and reduced customers. Additionally, 60% noted that high temperatures make it difficult to work outdoors for long hours. Financially, around 68% of vendors experienced income loss due to weather-related disruptions. 
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               Fig 1: Climate impact on Women street vendors in Imphal 
Discussions:
Health issues are another major concern. Many vendors reported experiencing heat stress, dehydration, and respiratory issues due to prolonged exposure to extreme weather. To cope, some vendors have started using umbrellas, tarpaulins, and portable fans to combat extreme heat, while 30% reported adjusting their business hours, opening earlier or later to avoid peak heat. However, few have access to financial aid or insurance to recover from climate-related losses.  Other challenges include the lack of permanent vending spaces, making it difficult for vendors to secure shelter from adverse weather, limited access to credit and financial support. To support these vendors, it is essential to provide infrastructure improvements such as designated shaded or covered vending areas. Financial assistance would help mitigate income losses and capacity-building programs on climate adaptation measures and health management are also necessary. 
In addition to infrastructure and policy interventions, several government schemes exist to support the socio-economic security of street vendors. One such initiative is the Pradhan Mantri Street Vendor’s AtmaNirbhar Nidhi (PM SVANidhi), a scheme fully funded by the Ministry of Housing and Urban Affairs (MoHUA). The scheme aims to provide working capital loans starting from ₹10,000 with a repayment tenure of one year. This, in turn, can open up opportunities for improved credit access, financial inclusion, and upward economic mobility within the sector. The scheme is available to street vendors operating in urban areas including those from peri-urban or rural areas. However, despite the presence of such supportive initiatives, awareness and accessibility remain significant challenges. A large proportion of street vendors continue to operate without access to these schemes due to limited information, technical barriers, and lack of institutional outreach. As a result, many vendors are unable to fully benefit from available financial support mechanisms. Strengthening awareness campaigns and simplifying access procedures of such schemes are therefore critical to ensuring that these policy measures effectively reach and benefit the intended population.
Conclusion
Climate change disproportionately affects women and girls [19]. Differential impacts of climate change on men and women are widely discussed across the global platforms [20]. Street vendors in different countries adopted adaptation strategies, like leveraging community support, relocating to safer areas, diversifying their goods, and adopting technological solutions. These challenges highlight the intersectionality of climate change impacts, as informal vendors navigate sociopolitical, economic, and environmental barriers. Therefore, this study highlights the significant impact of climate change on women street vendors in Imphal. Immediate interventions are required to enhance their resilience through better infrastructure, financial support, capacity-building and policy measures. Recognizing that these vendors are not only economic contributors but also among the most climate-vulnerable populations is crucial. Protecting their livelihoods must go hand in hand with climate resilience planning. This means strengthening infrastructure, improving access to finance, ensuring health safeguards, and involving these women in local policy decisions is critical in achieving a more inclusive and adaptive response to climate change in Manipur and beyond. Importantly, the National Street Vendors Policy Act, 2014 is not implemented in Manipur, hence, all street vendors are not safe, secured and highly vulnerable at this stage. 
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