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Informal foraging for food and other natural materials in urban greenspaces is an activity undertaken by many across the world. For some, foraging is a necessary means of survival and livelihood, while for others, it provides cultural and recreational opportunities. In the socioeconomic crises induced by Covid-19, foraging can help communities, especially (but not exclusively) vulnerable people, cope with the impacts of lockdowns, and associated economic decline. In the long run, foraging can help improve social–ecological resilience in urban systems, particularly in response to climate, economic, and disease disruptions. First, we elaborate the ways in which urban foraging can provide immediate relief from the shocks to natural, human, social, physical, and financial capital. We then describe how over time, the livelihood, food, and income diversification brought about by foraging can contribute to preparedness for future uncertainties and gradual change. Cities are increasingly becoming home to the majority of humanity, and urban foraging can be one of the pathways that makes cities more liveable, for humans as well as other species we coexist with. Through the capitals framework, we explore the role foraging could play in addressing issues of biodiversity conservation, culture, and education, good governance and social justice, multifunctional greenspace, and sustainable nature-based livelihoods in urban areas.
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INTRODUCTION

Zandile picks various wild berries for her family and for sale in the neighborhood on her way to work and back in Durban (South Africa). Hal, the son of Chinese immigrants, harvests ginkgo nuts from the sidewalk during walks in a nearby park in his New York (USA) neighborhood, incorporating these in traditional Chinese dishes served at community celebrations. These urbanites are engaged in urban foraging, the practice of collecting naturally growing materials such as fruits, fungi, herbs, craft materials, and wood from urban greenspaces (Shackleton et al., 2017b). Examples of urban greenspaces include public gardens and parks, riversides, sidewalks, and vacant lots. During pre-covid times, many people across the world foraged in urban areas for various reasons. For example, in some households, foraging helps supplement food supply or save expenses on food or firewood (Shackleton et al., 2017a). In some places, foragers collect craft materials and medicinal herbs for their own household needs, for recreation, or for sale (Poe et al., 2013). For others, foraging is part of cultural practices such as preparing traditional food cuisines using ingredients sourced from the urban wild and lighting firewood at night as a way of connecting with ancestors (Garekae and Shackleton, 2020). Some foragers may sell the materials they gather, in raw form (e.g., fruits, blossoms, and grass blades) or as processed products (e.g., jams, tinctures, baskets, brooms, and mats), to earn an income (Landor-Yamagata et al., 2018). Foraging holds multiple values in people's lives, supporting cultural, economic, and recreational needs.

Covid-19 lockdowns have had various cascading impacts on almost all walks of life. The loss of 195 million jobs, combined with an impending recession, has increased global poverty drastically (IMF., 2020). Disruptions in food supply chains have resulted in food shortages in many countries, making the poor and unemployed even more vulnerable to malnutrition (Torero, 2020). The focus on the pandemic response has deprived other patients of healthcare in some cases. Lockdown restrictions and drastic changes in socioeconomic conditions have also affected people's mental health (Pierce et al., 2020). With Covid-19, many nations across the world imposed varying degrees of lockdowns, affecting urban foraging behavior differently; in some cities, access to greenspaces and hence foraging has been restricted, while in other cities, people are spending more time in urban greenspaces (Kleinschroth and Kowarik, 2020; Ugolini et al., 2020; Venter et al., 2020). The impacts of the pandemic and related restrictions on foraging are yet to emerge, but foraging has been well-documented as a coping strategy during times of natural, economic, and political crises (Erskine et al., 2015; Hofman, 2016; Weyer et al., 2018). In this article, we first elaborate how foraging can help urban communities cope with the short-term impacts of the Covid-19 pandemic. Then, we consider the longer-term implications of adapting urban systems to better respond to future disruptions, including climate change. We use the five capitals framework (natural, human, social, physical, and financial) to assess the changes brought about by Covid-19 and foreseeable climate change impacts and the ways in which urban foraging can ameliorate them.



FIVE CAPITALS FRAMEWORK

The five capitals framework provides an assessment of the status of a social–ecological system, based on its components. These components are natural (the ecological context), human (individual and household capacity), social (community and institutional networks), physical (built infrastructure), and financial (the economic context) capitals. The five capitals form a subset of the sustainable livelihoods framework (Serrat, 2017), which additionally also includes the contexts of vulnerability, policy, processes, and institutions, and sustainable livelihoods outcomes. We choose to use the five capitals framework because foraging is generally not considered a livelihood, but a part of a suite of livelihood activities (Reyes-García et al., 2018), and has little interaction with policies or institutions. We document and speculate on short-term and long-term changes in these five capitals and how forging may be influenced by or induce adaptation in the face of these changes. The five capitals framework can be used to plan sustainable development by setting specific targets and comparing capital combinations under various scenarios (Davenport et al., 2019). It can also be used to analyze the capacity of an existing system to adapt to gradual changes driven by deliberate motivation or exogenous factors (Cafer et al., 2019). Furthermore, in the event of unforeseen disasters, the framework also helps to measure risk and resilience and plan relief and rehabilitation (Laurien et al., 2020). We use the five capitals framework to conceptually assess the impacts of the systemic shocks delivered by the Covid-19 pandemic lockdowns on urban systems. We then extend this assessment to foreseeable gradual transitions driven by climate change. In each case, we elaborate the benefits foraging can offer to ameliorate the short- and long-term impacts on the five capitals (Figure 1).
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FIGURE 1. How urban foraging can help adapt to shock impacts and gradual changes in the five capitals in urban social–ecological systems.




SHORT-TERM RELIEF

In addition to the impacts listed above, Covid-19 has had far-reaching effects on almost every aspect of life. Stay-at-home measures and restricted movement have redistributed demand and pressures across various industries. For example, the use of transport and office infrastructure has reduced, with a steep increase in the demand for energy and electronics at home (Parker, 2020). As industrial fuel and energy consumption reduced, domestic electricity demands rose, and carbon emissions dipped beneath their usual levels temporarily (Aruga et al., 2020; Dantas et al., 2020; Wang and Su, 2020). In some cases, the workforce from large factories has had to forgo a period of earnings and depend on local food charities and gardens instead (Clay and Rogus, 2021). Communal structures of work, education, and care have been disrupted, reducing the benefits to households that depend on these services (Blundell et al., 2020). Distancing measures have also put a strain on the social fabric and reduced opportunities for collective interaction and recreation (Majumdar et al., 2020). Thus, natural capital in urban areas has experienced a fluctuation and reconfiguration of anthropogenic demands and, particularly, an increase in small-scale provisioning and cultural services in the form of household and individual use of greenspaces for food and recreation. Similarly, physical infrastructure has experienced a shift from packed offices and public transport to staggered and spaced use of public facilities including roads and parks (Barbieri et al., 2021). In some cases, this has allowed for wilderness to “reclaim” some urban landscapes, which is perceived positively by many city dwellers. The onus of managing human capital has, to an extent, been devolved to the household (Power, 2020), with reduced capacities of schools, child, and elderly care, and offices to accommodate their usual volumes. Social capital is similarly weakened by the outlawing of gatherings or physically close interactions between people (Arthi and Parman, 2021). Financial capital is decimated not only by job losses but also by reduced spending due to pay cuts, business losses, and dwindling savings (Piyapromdee and Spittal, 2020; Walmsley et al., 2020).

Foraging in urban greenspaces provides people with alternatives in more ways than one. For one, it increases food accessibility: allowing people to procure food and other resources for free, saving costs for those in need, and providing options to others. For example, commercial produce may be too expensive or government food aid too meager for some households. While some urban residents turn to growing food in their home gardens (Sofo and Sofo, 2020), this may not be possible for apartment dwellers or migrant workers. Foraging is a source of fresh and local food, crucial at a time when global food supply is constricted (Laborde et al., 2020). Foraged food is a source of micronutrients from foods such as wild fruits and vegetables (Ejoh et al., 2019; Ray et al., 2020) and proteins from foods like wild seaweed and insects (Manditsera et al., 2019; Skrzypczyk et al., 2019). These micronutrients and proteins may be unavailable or unaffordable to many (Headey et al., 2020) yet may be important in building the immune response to various diseases (Jayawardena et al., 2020). In addition to sustenance and nutrition, foraging can also improve prospects for physical and mental health for city dwellers. Some foragers collect medicinal herbs and are holders of knowledge of traditional therapies and cures for various ailments (Mollee et al., 2017). This decentralized form of medicine can aid those unable to access mainstream healthcare systems for various reasons. This is especially important in the time of this pandemic, where Covid-19 cases are being prioritized over other patients with curable or chronic illnesses (Chudasama et al., 2020), and people are finding themselves without income or medical cover to pay for health-related expenses (Ahmed et al., 2020). Furthermore, the practice of foraging has therapeutic and enriching benefits similar to other recreational activities in greenspaces (Engemann et al., 2019). Thus, foraging could contribute to the health and well-being response to the current crises in the short- and long-term, by supporting human and social capital.

Beyond food and health alternatives, foraging can help people save expenditures on a number of household materials (Kazungu et al., 2020). Among the most prominent of these is electricity or fuel for cooking and heating, which can be replaced with foraged firewood or other foraged plant fuels (Maroyi, 2014). Another important aspect of foraging is the ability to generate income. Those with knowledge of useful species and processing techniques can sell their products, such as tinctures, baskets, and mats, to earn money that might be critical to surviving the loss of other sources of income (Weyer et al., 2018). Thus, by providing opportunities to save and earn money, foraging can allow urban residents of all socioeconomic backgrounds to attain a level of self-sufficiency and sovereignty over their household economy, by building financial capital. Foraging in public spaces can act as an educational activity, allowing for transfer of knowledge about food production, ecosystem flows, and urban governance (Colinas et al., 2019). We suggest that the current situation presents several opportunities for urban foraging to bolster socioeconomic recovery. In addition to answering to increased demands on natural and financial capital, urban foraging can diversify means of maintaining and augmenting human and social capital. For example, foraging affords people the opportunity to attain personal spiritual satisfaction (Chou, 2018; Nyman, 2019) and promotes intergenerational interaction and knowledge transfer (Hake, 2017; Fischer and Kowarik, 2020). The changes in the use of physical infrastructure also offer new avenues for integrating provisioning features through planting for and legitimizing foraging in public spaces (e.g., Pinheiro and Luís, 2020; Sardeshpande et al., 2020). Once in place, these decentralized and diversified systems of generating capital can help insure cities against a range of shocks and gradual changes in the future (Lai et al., 2020). Advances in natural and physical capital are likely to be observed under more long-term scenarios.



LONG-TERM RESILIENCE

Cities are at the forefront of human development, with landscapes in constant flux and dynamic demographic and socioeconomic structures (Iveson et al., 2019; Morrow and Martin, 2019). Disruptions and changes of any nature tend to be amplified in cities, due to their institutional, financial, and physical capacity (Petrescu et al., 2020). Climate change is severely impacting natural systems, with cascading effects on human and social capital and damage to physical and financial assets. Rising temperatures and sea levels, along with unpredictable and extreme weather events, are contributing to the global loss of biodiversity and habitats (Pecl et al., 2017). This loss is exacerbated by related disaster events such as droughts, floods, and fires, which also render more habitat unsuitable for humans and wildlife (Anderson et al., 2018). The loss of biodiversity (animals, plants, and lots more) disrupts the flow of greenhouse gases, soil nutrients, and water (among other things) in ecosystems, making them less efficient at regulating weather, growing crops, holding fresh water, and so on (Ullah et al., 2018). This reduction in habitable land, potable water, and access to food will have grave consequences for human society and quality of life, particularly for the poor (Robinson and Shine, 2018). Furthermore, frequent and unforeseen natural disasters may threaten infrastructure and financial resources. The causes and effects of climate change are diffused across time and space and interconnected in a myriad of ways. Much of the contribution to climate change comes from industrial production and processing of resources and their distribution across the globe (Sarkodie et al., 2020). Industrial production converts large tracts of land spanning diverse ecosystems for a single use, often with intensive inputs that are sourced from other industrial ecosystems (Dumaresq and Pittock, 2018). For example, industrial agriculture uses fertilizers, fuel, and water transported across large distances to grow a single species of crop (Rockström et al., 2020). Similarly, cities are designed to deliver secondary production of goods and services in factories and offices, with low priority given to provision of accessible and interactive natural spaces. Localizing and diversifying resource production can reduce the impact of industries (e.g., Downs et al., 2020; Piñeiro et al., 2020), including through foraging. De-densifying and interspersing industrial spaces with multifunctional natural spaces (e.g., Leclère et al., 2020) will help conserve urban biodiversity while also providing ecosystem services for human well-being.

Some plant species that are foraged by humans are also attractive to other animal consumers and pollinators like birds, insects, and mammals, allowing them to safely inhabit urban greenspaces or pass through them to other wilderness areas (Champness et al., 2019; Zietsman et al., 2019). Therefore, planting and maintaining spaces and species for foraging is likely to allow for greater coexistence and diversity of plant and animal species alongside humans in cities (Bonthoux et al., 2014; Botzat et al., 2016), therefore enhancing natural capital. By utilizing foraged species that are not part of mainstream economies, foragers preserve and propagate important knowledge. Many lesser known and underutilized species are packed with more micronutrients than staple crops, and some are resistant to harsh weather conditions (Mabhaudhi et al., 2017). These species may be very useful as the deepening effects of climate change challenge conventional agriculture and call for more locally adapted and efficient crops (Hadebe et al., 2021). In some cases, these nutrient-rich and hardy species are already widely available in urban environments (Phillips et al., 2014). Incorporating natural and local diversity into production systems helps regulate ecosystem flows and buffer against disasters (Kremen and Merenlender, 2018), forming resilient ecological infrastructure, which can be considered physical capital. Because moderation in industrial landscapes reduces environmental damage, it also reduces the risk of health hazards from pollution and zoonoses precipitated or exacerbated by industrial use (Ahmed et al., 2019; Rohr et al., 2019). Thus, foraging is part of a suite of strategies to diffuse pressure on conventional and industrial systems while simultaneously strengthening the self-sufficiency and functionality of natural and physical capital in urban areas.

Foraging can offer people additional control over and options for their food, health, income, and expenditure. In doing so, it also requires people to govern their resources more locally and sustainably. For example, citizens in Copenhagen have developed an app to promote information about sustainable foraging in greenspaces within the city (Buijs et al., 2019). Furthermore, people who forage often also tend to the spaces they forage in, by managing waste, removing invasive alien species, and educating interested people about such practices (Hake, 2017; McLain et al., 2017), thereby maintaining their ecological infrastructure and physical capital. In this way, foraging can mobilize good governance specific to the local context in the interest of the common good. Such governance mechanisms can then also be extended to collaborations with municipalities for better urban planning and management of urban biodiversity (Colinas et al., 2019; Sardeshpande and Shackleton, 2020). In particular, improving the provision of and access to greenspaces across the socioeconomic spectrum could help ensure that the benefits related to foraging are distributed equitably (Kabisch and Haase, 2014; Wolch et al., 2014), improving the distribution of physical capital and the development of social capital. Foraging does and will continue to play an important role in democratizing access to and co-production of ecosystem goods and services in cities. Furthermore, foraging also allows people to derive nature-based livelihoods in cities, building financial capacity, and diversity. The culture and knowledge of indigenous food, medicine, and materials form an integral part of the relationship between nature and humans (Elands et al., 2019). This relationship may also emerge through engagements with cosmopolitan species and novel plant communities in cities (Hurley et al., 2015; Fischer and Kowarik, 2020), and foraging is a potent expression of this relationship. Thus, foraging is a potentially important contributor to social, physical, and financial capital through improved quality of life, devolved governance, and sustainable livelihoods.

Urban greenspace, and the material resources contained therein, is unevenly distributed within cities, raising concerns about access and other issues of environmental justice with foraging (Poe et al., 2013; Hurley et al., 2015; Rigolon, 2016; Hurley and Emery, 2018). Following Schlosberg (2007), access is defined here along several dimensions, including distribution: having a greenspace such as a park near to you; recognition: that all stakeholders must be recognized for the values they seek in a greenspace; procedural justice: that stakeholders are involved in decision-making at different stages in urban planning; and capabilities: that people have individual capabilities to transform their situation. Capabilities differ enormously among individuals, and several scholars highlight the risk of seeing communities as homogenous in planning and decision-making processes (Walker and Hurley, 2004; Svarstad and Benjaminsen, 2020). These scholars further point out the importance in recognizing how power issues shape planning processes and may challenge environmental justice assumptions. In an urban context, research must widen from a focus on greenspace function and management to study what residents want in decision making (Rutt and Gulsrud, 2016), including incorporation of the values and needs of urban foragers in these processes (Poe et al., 2013; Hurley et al., 2015).



EMERGING EVIDENCE FROM 2020

As the world moves on from drastic socioeconomic change into a “new normal,” foraging offers an opportunity to contribute to the resilience of urban social–ecological systems and physical infrastructure. An example of an emerging response to shock is the Wild Foodies of Philadelphia, a social group founded in 2010 that “promote[s] public wild edibles” (Wild Foodies of Philadelphia., 2016). With about 5,000 members, the group organizes visits to diverse urban greenspaces; maintains an online library detailing utility of various plant species; and publishes a weekly newsletter featuring common as well as historical uses of native, non-native, and cosmopolitan species found in the city. The arrival of Covid-19 in March 2020 brought forceful but relatively short-lived “stay-at-home” orders to the Philadelphia metropolitan area, which included closure of public parks and some community gardens. While such orders made the typical spring meet-ups of the past illegal, email communications by group members explored how foraging could be incorporated into outdoor exercise (biking, running, and walking), which was still permissible. Newsletters continued to circulate, focusing on new edible species beginning to appear in new places in the landscape, including along sidewalks or roadsides in the countryside, and announcing locations for curbside pick-up of wild gathered foods in the city. By early May, the easing of these limits meant that residents of the city and its suburbs could use public parks, and the group resumed its foraging meet-ups. As summer continued, new locations featured in meet-ups and waitlists to participate in events became a regular occurrence. Through summer and fall, emails about newly emerging plants were featured in the group's online library or newsletters. In winter 2020, for the first time, the group embraced Zoom to organize virtual meet-ups on winter foraging. The event went so well, that the group has launched a new series of monthly digital meet-ups, featuring 10 different useful plant taxa, in which participants are provided with information to study in advance of the digital session. This example highlights the evolution of social capital linked to foraging to adapt to new forms of connection and communication. The communications and documentations of the Wild Foodies of Philadelphia may also provide information on changes in natural and physical capital (e.g., species and spaces related to foraging) and human and financial capital (e.g., participant motivations and foraged product sales).



QUESTIONS FOR THE FUTURE

The example above indicates that foraging has adapted to changing circumstances, by adopting new ways of fulfilling the need for human social interaction, and that natural and physical environments may indeed have undergone changes that favor foraging. In light of these observations, we propose that upcoming studies on foraging investigate if and how

1. Demands on and interest in the local natural environment have increased (natural and physical capital): Has the quantum of extraction increased or decreased in response to restrictions and socioeconomic conditions across different geographies? Is foraging being forgone or undertaken in places previously used, unused, or used differently?

2. Personal motivations for and social connections in foraging have changed (human and social capital): Has the proportion of people foraging for subsistence or recreation changed significantly? Are different demographics engaging in foraging? Has knowledge transmission changed due to pandemic-related restrictions?

3. Foraging has made significant economic and other contributions to people's lives (financial and human capital): Besides intrinsic motivations, has foraging been driven by extrinsic factors such as unemployment, reskilling, mental health, financial difficulties, etc.? Can the contributions of foraging to people's lives be qualified or quantified?

4. Foraging has and can be incorporated into socially just urban design (social and physical capital): Has foraging created, strengthened, or weakened social connections and sense of community over time, particularly during the pandemic? Has foraging brought to light gaps or bridges in planning and production of physical infrastructure?

While urban foraging is not a panacea, it offers one widely accessible strategy with low barriers to entry for short-term relief, mid-term recovery from the crises, and long-term resilience in the face of both disruptive changes such as the pandemic and more gradual ones such as climate change.
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