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Abstract

With the exploration of the value and sustainability of developing Urban Agroecology for application to urban development processes, the central question that will be extended and studied in this dissertation is, therefore, how can Urban Agroecology offer new possibilities for sustainable urban development? This can be deeply meaningful for agricultural civilisation contexted cities' problems solving and future development.

Shanghai and Lima are case cities analysed, have been through and are now experiencing some exciting urban eco-building projects. They are urbanising at a fast pace with the global trend; both face complex urban development challenges while still needing further to consider potential and possibilities for further sustainable development and find the right questions during the application of Urban Agroecology. Urban space will be given a new functional definition in the future. The theoretical areas on which this dissertation will focus are the value of developing Urban Agroecology and approaching it sustainably. 
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Introduction

The theory of agroecology can be found in the scientific literature from the 1920s onwards, in the practice of family farming, in grassroots social movements for sustainability and in public policies around the world (FAO, 2018). Furthermore, despite its development in rural systems, agroecology has developed to integrate the management and interdisciplinary research of urban agroecosystems (Egerer and Cohen, 2020). In academic terms, Urban Agroecology, in which we can observe more diverse practices, is not yet a fully developed and institutionalised concept, , but as the concept of sustainable development becomes more widely accepted, more and more countries, cities and communities are beginning to focus on agroecology at different levels. Specifically, the focus of agroecology appears to be more on the city, whose  concept is still evolving and does not have a fixed paradigm, depending on the context and practice environment. However, based on existing practice and projects, it is clear that agroecology is very much a practice in urban development and, similar to the agroecology that was majorly based on rural production experience, Urban Agroecology needs innovation and knowledge from diversified social groups and urban dwellers. One important way in which agroecology can contribute to farmers’ innovative practices is through mutual learning and exchangeat a grassroots level, involve more people in the process of building sustainable cities (FAO, 2018).

In 2008, the world’s urban population overtook is rural population for the first time, ushering in the ‘urban millennium’ (UN, 2021). In light of projections that more than two-thirds of the world’s population will live in cities by 2050 (Chandran, 2020), agricultural production patterns, which had been predominantly rural, are changing, with theories and practices such as urban agriculture and urban ecology emerging in people’s social consciousness(Loker and Francis, 2020). Agricultural production that takes place in urban spaces is expected to be the new mode of production, generating  innovative forms of social participation, with data suggesting that existing urban agriculture can already produce 10% of global pulses and vegetables (Clinton et al., 2018). In addition to their existing functions as cultural sites of primary economic activity, cities will also become more productive spaces  in terms of sustainable development through more innovative means. With UN data indicating that urban areas account for 70% of global  GDP (UN, 2021), the world’s productive landscape is changing its focus to find sustainable urban spaces for agricultural production in a way that  is becoming particularly important. With the support of relevant technologies and the greater exploration of urban needs, as well as the development of more mature theories of Urban Agroecology, urban space will be given a new functional definition in the future.

According to  a recent UN report in which the UN predicts the presence of more megacities in developing regions in the future (UN, 2018), those cities and countries with a rapid pace of urbanisation and low overall urban income levels will need higher levels of urban management systems and innovations in dynamic, revitalising urban sustainability. The two examples that are the focus of this dissertation, namely Shanghai, China, which is urbanising at a very fast pace (and is already an internationalised megacity) and Lima, Peru, which is very dependent on exporting agricultural products and has a low income level in the developing country cohort (Alvarado et al., 2017a), both face complex challenges in planning for their sustainable future.

Urban-based sustainability issues and ecological transformations have received much attention in recent years, and there have been many valuable directions of discussion to address the process of sustainable urban development; for example, through the construction of sustainable urban eco-energy landscapes (Broto, 2017), the transformation of urban food systems (Gliessman, 2017) and the nutritional structure of low-income groups living in cities (Alvarado et al., 2017a). These trends, which unite different academic fields of interest, have helped the theory of Urban Agroecology, as a nascent and evolving concept, to become more mature and transformative. In contrast to the unsustainable modern industrial agriculture of the past, agroecology has a stronger and more sustainable impetus in the social, economic and political spheres (Gliessman, 2013), and this has led to the future of sustainable urban development being seen as a process of integration and systematisation across fields. 

Since early 2020, the global pace of urban life has been affected by the Covid-19 pandemic, and the limitations of existing urban living spaces have become apparent to many urban dwelling communities. As the fragility of urban food systems has led more people to think about sustainable changes to food systems (Gliessman, 2020), Urban Agroecology is beginning to take on a social and cultural role beyond food provision in meeting the needs of a wider range of people, guiding the optimisation of urban development as a whole (Loker and Francis, 2020). Unlike the approach taken in the past, when urban transitions were simply thought about in terms of  rural-urban links (Tornaghi and Dehaene, 2020), this dissertation  explores the value and sustainability of developing Urban Agroecology for application  to  urban development processes. The central question that will be explored and studied in this dissertation is therefore: How can Urban Agroecology offer new possibilities for sustainable urban development?

One limitation of this dissertation  is that, although the selection of the case studies is mainly based on global urban development, Lima and Shanghai were chosen as two representative cases in terms of urban sustainability processes and urban agro-ecological conditions. However, due to the author’s unfamiliarity with the Spanish language, much of the information obtained about  Lima is based on secondary translations and the research literature of existing scholars, and this language barrier may have prevented this study from ensuring the timeliness and accuracy of direct access to the literature on the current urban situation in Lima. Even so, some excellent reports and related activities English Speaking researchers, institutions are providing suitable research materials, which made up some lack of original Spanish literature. In contrast, in the case of Shanghai, the author’s native Chinese language skills and real-life situation in Shanghai means that this case has been relatively better documented, especially in terms of capturing new developments and policy-related sources’. While this has led to a certain degree of imbalance in the value of the information available in each of the cases selected for comparison, it does not mean that the study is not of research value, insofar as the theory of Urban Agroecology is still in a process of development and refinement, whose conceptual definitions have not even been discussed in detail until recently. In addition, there is considerable scope for future research on the application of Urban Agroecology to urban sustainable development, in which context this case study makes a useful contribution to the rethinking of urban sustainable development in the face of the Covid pandemic  and to filling theoretical gaps in research.

The value of developing Urban Agroecology and how to approach it in  a sustainable way are the theoretical areas on which this dissertation  will focus. What follows is  analysis and discussion of a limited number of practical cases and related theoretical systems. The study cities chosen for this dissertation, Shanghai and Lima, both have a deep agricultural history and culture (Yu et al., 2009, Alain, 2018), in which  the profound influence of agricultural culture can be seen in existing urban development policies, pointing to  the value and significance of Urban Agroecology. At the same time, the application of theories of Urban Agroecology to Shanghai and Lima is guided by policies and grassroots needs for sustainable development, via a variety of positive and meaningful attempts to show strong  trends in the research directions that are the focus of this dissertation .

Chapter 1. On Urban Agroecology and Sustainable Development in Shanghai and Lima: A Literature Review

1.1 Agroecology in cities

Although the principles of agroecology were originally derived from the accumulation of knowledge and innovative practices in agricultural production, mainly in rural areas (Tornaghi and Dehaene, 2020), the current changes in agricultural production are in the midst of a trend of joint urban and rural development (Gao, 2018).  Today, urban food production systems including home gardens, community gardens, market farms, and market farms, community gardens, market farms and urban orchards compose contemporary urban agricultural systems (Egerer and Cohen, 2020).

According to the Food and Agriculture Organization of the United Nations, the important value of agroecology in today’s quest for sustainable urban development is based on the application and practice of agroecology concepts and principles to promote better interactions between plants, animals, people and the environment (FAO, 2021) in a way that connects people with other players in the ecosystem. Whereas Urban Agroecology confines the main space of behavioural activities  to the city in which the main actors  are human beings, the practices connected to  Agroecology in cities unite human communities in a sustainable development environment where people exercise the greatest subjectivity of different stakeholders and disciplinary fields. At the same time, this requires that the contribution of wisdom and knowledge accumulated by different groups or individual experiences is used to develop the future of cities in a very cohesive way.
Agroecology can help enhance the productive potential of UA by providing key principles for the design of diversified, productive, and resilient urban farms.(Altieri and Nicholls, 2018)

In contrast to Urban Agriculture, Urban Agroecology seems to be attracting the attention of scholars and urban practitioners with a more sustainable development objective than Urban Agriculture, in which context some scholars have begun  to explore the urbanisation transformation of agroecology based on the local agri-food system and have proposed innovative ways of up-scaling and out-scaling the development of agroecology practices (López-García and Molina, 2020).  In addition, due to the distinctive nature of agroecology's evolving interdisciplinary and cross-disciplinary basis (Astier et al., 2017), when academics focus on agroecology as a movement with a socially transformative nature in urban spaces (Gliessman, 2016), the plurality of relevant fields of engagement leading to the creation of  value in unique cross-disciplinary collaborations has also been the focus of mainstream research directions (Gliessman, 2021).

Urban Agroecology also presents the potential for different entry points in terms of sustainability, and from Friedmann’s perspective on the complexity of large Asian cities (Friedmann, 2005), Urban Agroecology appears to be a way to help large cities maintain their own health in the face of complex internal problems, in which context  cities are confronted with dynamic urbanization processes, continued suburbanization, land enclosures, farmer displacement and food-knowledge loss driven by specific lifestyles, consumption patterns and values . In the face of these factors (Tornaghi and Dehaene, 2020), sustainable urban development draws on the theory of Urban Agroecology as a useful direction for ‘urban healing’(Fehr and Capolongo, 2016) . Gliessman's theoretical and practical research takes a more holistic approach, in the hope that Urban Agroecology will lead to changes in urban food systems and in the overall management of cities.

In terms of specific urban development, some cities known to have the potential to develop further urban agriculture, such as Shanghai and Beijing in China, have been shown to provide 76% and 85% of domestic vegetable production, respectively (Altieri and Nicholls, 2018), with urban agriculture in Shanghai also including 100% of China’s  milk, 90% of her eggs and 50% of her pork and poultry (Van Veenhuizen and Danso, 2007, De Bon et al., 2010), which shows us potential Urban Agroecology practicers can largely impact the whole Shanghai urban life. In cities such as Havana, Cuba, where urban agriculture has reached a significant scale of production, urban agriculture and peri-urban agriculture produce about 50% of the city’s fresh food, covering about 56,000 ha (Aguilar, 2017), which indicated the importance role of urban agriculture and its potentials for applying agroecology to achive sustainable urban development.

Even before the Covid pandemic influenced us to think more about urban sustainability, agroecology was already very much concerned with sustainability and food production, linking them as ‘social, economic and political drivers’ (Gliessman, 2013). The Green Revolution of the 1960s was criticised as a system that was strongly commercially oriented and input-based (Wezel and Peeters, 2014), which also made people   begin  to rethink how to build agroecosystems sustainably (Egerer and Cohen, 2020). Following the ‘Green Revolution’, some of the so-called technological ‘silver bullets’(Gliessman, 2009) have quietly begun to repeat the same mistakes: single solutions that obscure the essential need to help farmers and protect the environment, and even focus, as before, on increasing yields, without taking into account the imbalances and injustices that continue to plague the government agricultural sector. This also requires us to be very clear-headed in order to carefully re-expand our definition of sustainability beyond revenue and profit (Gliessman, 2009). As urban sustainability has matured around the world, a more widely accepted academic perspective has emerged: a more systemic and holistic view that integrates the development of agriculture-related practices with integrated social development and creates greater urban social value for human life by focusing on people rather than driving production and consumption (Gliessman, 2020). Urban Agroecology has an urgent need to steer the status quo towards a positive future for sustainable habitats, and in particular  the sustainable development of urban spaces. As such, Urban Agroecology is of great importance for the construction of sustainable human environments and especially the sustainable development of urban spaces.

In all regions of the world, and especially in countries and regions with a strong agricultural culture, agroecology tends to begin  with predominantly rural agricultural production and is mostly passed on by the cultivation of knowledge on the part of individual agricultural producers. The food sovereignty held by farmers has also influenced the development of the traditional knowledge accumulation aspects of agroecology. It would be a big difference when urban famers were given more rights to make a living by Urban Agroecology. However, the spread of more productive industrial agriculture has had an impact on traditional agroecological practices, and it is hoped that, based on the accumulation of traditional agroecological knowledge from the past, the potential of agroecology can be explored in urban spaces while changing the overly monolithic nature of industrial agriculture in the pursuit of yield.

The shift from a rural to an urban focus in agroecology has become increasingly evident in recent years, with the realisation that, although urban areas make up 3–4% of the world's surface , they account for approximately 80% of the world's resources (Girardet, 2010) and, as such, the development of agroecology in cities will affect a large proportion of global resources and will bring about a change in the growing number of people living in cities. change. In 2021, it is also impossible to ignore the changes in urban lifestyles brought about by Covid-19, in which people have been  confined to small urban spaces for longer than ever before. In this context, there is a greater demand for sustainable urban environments and nutritious food, and the urgency of these demands has increased awareness of the importance of high quality accessible spaces for urban agricultural production.

In addition, and leaving aside the current impacts on cities seen in the recent past, , from an urban sustainability perspective agroecology plays a role in supporting urban agricultural productivity, as well as improving urban environmental issues, including the conservation of plant and insect biodiversity, carbon dioxide uptake and resilience to climate change (Altieri and Nicholls, 2018). This shows that Agroecology can be useful for many complex urban issues as well as for global climate solutions. Morever, based on  experience and ideas accumulated during production in rural areas, the urban environment is an important place to consider promoting agroecology as a way to achieve sustainable development and food justice in the future, in order to achieve a more direct and effective positive effect on urban spaces (UN, 2018).
1.2 Sustainable urban development from an agroecology perspective

Building on the development of agroecology and urban agriculture, Urban Agroecology is also inseparable from its emergence and development in some early scholarly studies in relation to a resistance to industrial agricultural production(Egerer and Cohen, 2020), in addition to environmental justice and public health being repeatedly highlighted by scholars of agroecology (Anderson et al., 2019, Altieri and Nicholls, 2020) in their exploration of future trends, In this way, transformative Urban Agroecology has been given a more positive meaning in relation to  sustainable urban ecological landscapes (Pimbert, 2017). Furthermore. Urban Agroecology is also gaining attention in terms of policy development and acceptance in urban management of the common problem of global climate change challenges (Barrios et al., 2020). At the same time, in the inexorable global process of urbanisation,new breakthroughs are being sought in the direction of ecological development.

In addition, on a global scale, reducing hunger and ensuring healthy diets has been an initial focus of research on agroecology in some regions (Anderson et al., 2019). Agroecology plays an important role in combating hunger and extreme poverty and is a means to facilitate the transition to more productive, sustainable and inclusive food systems. Raising awareness of agroecology and its advantages is an important step in helping policy makers, farmers and researchers apply this approach to building a hunger-free world. Finally, the carbon footprint of cities is not negligible on a global scale, and agroecology can play an important role in improving resilience and adaptation to climate change (FAO, 2018). In a practical sense, one popular approach is Growing Communities, which in London, after the guided training of producers, can both enable local consumers to access affordable agroecological products and support the livelihoods of agroecological producers, resulting in an emerging community-led network of urban agriculture (Nicol, 2020).

However, agroecology is a widely varying theoretical approach and system of practice, a social structure and dynamic concept collectively defined within and between communities for horizontal exchange and mutual learning among food producers. As  a dynamic, changing and evolving cognitive concept for the continued co-creation and reproduction of agricultural knowledge (FAO, 2021), it is moving into a phase of more mature theoretical research. While it is known that existing and traditional agricultural activities have been largely rural in nature, the author notes some phenomena in the urban development processes of Shanghai and Lima that have generated more thought and interest in Urban Agroecology and suggests that there is a need to practice agroecology in cities and to explore its value and significance for sustainable urban development.

In the past, Chinese government planning departments have tended to intervene to a great extent in the construction and transformation of urban spaces with well-developed holistic planning schemes, influenced to some extent by the particular political context of China’s urban management model and the fact that China had a large population at the time (2006–2010) and that urban, social and economic development was accelerating together under the demographic dividend. The construction of an eco-town in Shanghai (Sze, 2015) was also a positive practical response to China's 11th Five-Year Plan for 2006–2010 to ‘build a resource-saving and environment-friendly society’ and ‘promote healthy urbanisation’ (Wen, 2005). In Lima , which does not have a very advanced level of socio-economic development compared to Shanghai, the most significant difference between the management and development of Lima compared to Shanghai concerns the need for individuals to take more initiative due to the geographical and political environment in which it is located. Unlike Chinese cities, which need to work together to achieve a national goal under a policy system, the autonomy of individual Urban Agroecology practitioners is a feature of Lima's sustainable urban development process. For Lima, as the largest population city in Peru and capital city of one of the world's most welcomed exporter of agricultural products(Dubbeling et al., 2010), the role of urban agriculture is to improve the livelihoods of local residents (Villavicencio, 2012) and to explore more sustainable approaches based thereon. This is in contrast to China, where sustainable urban development is more a matter of arriving at a model that is more suited to mitigating and alleviating the problems that arise from the process of rapid urban development.

Thus, for Shanghai,, the practical measures that the city needs to adopt for effective urban agroecology will be undertaken in two very different ways from  those in Lima The role that Urban Agroecology in Shanghai can play in sustainable urban development must be based on the existing concept of urban planning as a whole from the point of view of possible conceptual deficiencies in broad planning, whereas Urban Agroecology in Lima will take the form of an  innovative practice to which many individual practitioners contribute. In sum, in the case of those studies that are the focus of this dissertation, sustainable cities have a rich potential for practising different forms of the eclipse of Urban Agroecology practice. In one direction, this moves from  holistic and systemic urban planning reform as the main form of urban sustainable development exploration in an urban development context such as China to a more top-down integration of Urban Agroecology into national urban development policies, which can be used to guide and influence urban dwellers. This is used to guide and influence urban dwellers and to achieve a socio-culturally sound and economically sustainable approach. The other direction is a more bottom-up and diverse movement of innovation and practice in the development of Urban Agroecology based on the specificities of the city of Lima, with a focus on the innovation and practice of individual participants in improving their livelihoods and helping more people to take ownership of their lives.

However, whether in the form of top-down, holistic reforms or bottom-up, innovative practices that continue to add dynamism to development, Urban Agroecology is becoming increasingly important in sustainable urban development and, with the accumulation of practice and the refinement of theory, continues to generate new implications for sustainable development. While for cities such as Lima, in which  good food is one of its  cultural characteristics  (Meza-Hernández et al., 2020), Urban Agroecology is an important way of evolving food systems and improving food nutrition for local inhabitants, while in urban spaces agroecology is not only a way of providing food but also  of promoting  sustainable livelihoods and environmental integrity (Windfuhr and Jonsén, 2005), which in part combines consideration of the future sustainability of Urban Agroecology in the context of the need to reconcile the needs of  of urban integrity and individual practitioners .

Urban Agroecology, on the other hand, is based on the development of agroecology and is therefore inevitably characterised by the need to accumulate and pass on relevant experience and knowledge. The need for more people to acquire the skills and knowledge of sustainable urban development and the obligation of the relevant authorities to help more people to acquire this knowledge has been recognised. In light of  some scholars’ prediction that ‘the knowledge, expertise, social organisation and social technologies needed to sustain the economic and social role of cities are likely to be the defining features of 21st century urbanism’ (Hodson and Marvin, 2010), Urban Agroecology is a discipline that has developed through the exchange of knowledge and experience, and the accumulation of practical innovations. These disciplinary characteristics make it possible to argue that Urban Agroecology has excellent potential for sustainable development in the new era of urban construction.
In addition to the above-mentioned important role of Urban Agroecology in relation to the city as a whole, the individual and sustainability, based on the existed significant contribution of agroecology in reducing input costs and increasing incomes (Ong and Fitch, 2020), Urban Agroecology is expected more to be guided by ecologically relevant and environmentally friendly practical experiences and benefit for sustainable development and climate change solution. A healthier growth model in terms of not only yield and increased income, but also an eco-friendly urban environment, is thus being explored.
1.3   Ecological urbanisation in Shanghai, China

During the first Five-Year Plan period (2006–2010), scholars observed the potential of sustainable cities in China in terms of compactness and diversity (Qiu, 2006), and in the face of the increasing trend of globalisation at that time, domestic urban development began to learn more from the cases and practices of foreign sustainable cities. Especially in large Chinese cities, the concept of eco-city construction promoted by globalisation was increasingly embraced. Shanghai has the first modern agricultural development zone in China and, according to the seventh census of China, the population of Shanghai is 22,209,400 or 89.3% in rural areas (National Bereau of Statistics, 2021). The high proportion of urban population and the context of urban-rural integration in China's urban development makes the focus of agroecology research more valuable to cities, which is an important rationale  for this dissertation’s exploration of participatory urban development through agroecology. However, Urban Agroecology has positive implications far beyond the provision of fresh and healthy food, at least in China, as it aims to provide a sustainable approach to urban development ‘as a social movement that pursues the multifunctional role of agriculture, promotes the development of social justice, and fosters identity and culture’ (Shanghai Municipal People's Government, 2021).

Urban Agroecology in Shanghai begins, with the construction of an ecological city. In 2005, Arup, the global planning, engineering and design consultancy, signed a contract with the Shanghai Industrial Investment Corporation (SIIC) to plan the world’s first sustainable eco‐cityat Dongtan in Shanghai.（Hodson and Marvin, 2010. However, this construction project waked many people, especially those who believed in everthing ecologically and sustainablely for the better future, with no sign of further progress as of 2010, and was thus described in the western media as a failed eco-city (Friedmann, 2019). 

China's large cities tend to have a very rapid rate of renewal for policy-led reasons. However, for Chinese cities that need to slow down their development to address more social issues first, this is not always a good thing, and some scholars have summarised the super-complexity of many mega-cities in Asia (Friedmann, 2019) by explaining the dilemmas that cities like Shanghai can face when planning for sustainable development. Due to its special status in terms of its international influence, Shanghai has very much led the country in experimenting with new approaches to urban development, and it can be argued that the urban development process in Shanghai is expected to serve as a location for pioneering experimentation and, if successful, national implementation. This is a process that many Chinese cities are undergoing in pioneering exploration of  urban development models as pilot projects  for other cities to follow. The Chinese government’s operational approach to promoting these newly developed urban development theories from a few years ago is based on the ‘garden city’ model (Xu, 2009), the concept of the  15-minute walkable neighbourhood (Weng et al., 2019) which was borrowed from the successful urban development case of Singapore and the Characteristic Town Development model (Wu et al., 2016). These concepts, while representing different development purposes ( the stimulation of business, the economy and the future growth of the city) are promoted through innovation and entrepreneurship development, as well as ecological civilisation construction (Meng et al., 2021). However, each is popular and supported by policy at different stages of development in economically developed cities in China. The process of Eco-urbanism in Shanghai and its implications for Urban Agroecology are positive in the sense of being an early experiment, but there is more to be learned from later reflections on this process of practice. Shanghai is an example of a more advanced developing  city that is exploring the specific technical and implementation issues associated with sustainable development. The first hypothesis in the case of Shanghai  is that it represents a useful experiment in Urban Agroecology as an ecological city based on the concept of sustainable development, in that it explores the impact of certain social conditions (acceptance and support from local residents for the direction of urban development) and hardware (land, policies and funding) on sustainable urban development from an urban ecological perspective.

However, initial attempts to transform the city were immature, and there was a lack of awareness and knowledge of sustainable development among urban planners and managers. The urbanisation that resulted from this phase was characterised by the ‘hardening’ of urban roads and the industrial design of traditional buildings, which led to urban rainfalls and unsustainable consumption of large amounts of urban electricity. In recent years, Chinese urban development has begun to place greater importance on ecological civilisation, with ecologically sustainable urban development becoming the desired direction for the future transformation of more cities. The Chinese government has indicated that it attaches great importance to the need for ‘low carbon living’ in sustainable cities and has introduced ‘carbon neutral’ and ‘carbon peaking’ planning elements while the Shanghai government is also actively working to control and reduce carbon emissions by focusing on the ecological benefits of doing so. Shanghai's 14th Five-Year Plan refers to the expansion of ecological space and the improvement of ecological quality, whose  document clearly states that it is hoped that a more complete modern environmental governance system will be formed as soon as possible for the promotion of  healthy living with low-carbon production  (Zhang et al., 2011). The concept of eco-city ecological construction, such as in the ‘sponge city’, is gradually gaining more attention in China’s guiding policy documents related to urban planning  (Yu, 2017)). Influenced by global urban development, the benefits of eco-city construction  have begun  to attract Chinese cities to make useful attempts. Some technological innovations in urban architecture have also begun to flourish under the influence of the wider policy environment, such as the introduction of new office buildings that combine artificial intelligence and urban agriculture, and the practice of combining eco-building with the construction of eco-integrated communities in vertical industries in those developed Chinese cities where Internet-based industry is growing rapidly (Zhang, 2020). Thus, Chinese cities are being encouraged to develop policies related to eco-sustainable construction, and the use of eco-city construction for sustainable urban development is being widely recognised and actively practised, both by Chinese city planning managers and by Internet companies and technology firms.



1.4 Urban Agroecology in Lima in relation to the food system

One recurrent question in urban food systems planning is whether or not there is a better entry point to generate a sustainable process and high-quality food planning results. (Cabannes and Marocchino, 2018)

In the case of Shanghai, the initial construction of an eco-city with ambitious but unsustainable energy consumption has shown the downside of the impact of globalisation. In the case of Lima, however, due to its favourable geographical position for the production of agricultural products and its dependence on agricultural farming, globalisation has forced many local producers of food ingredients to grow specific export produce to meet the global demand for food. For a short time, this has had the effect of revitalising the economy and reaping some of the benefits, but this trend towards industrial agriculture has had a negative impact on the rich biodiversity of Lima and Peru, as well as on the nutritional levels of the local population and even on employment. The lack of trust in the political governance of the Peruvian state, coupled with the fact that agriculture in Lima is dominated by the production of small-scale individual farmers, makes the process of sustainable urban development in Lima seem to be more dependent on the efforts of small individuals or communities.

[image: wjsa_a_1287148_f0001_oc]
Fig.1 Small-scale agriculture in Peru in 1994 and 2012 (Alvarado et al., 2017b)

The predominance of small-scale, self-employed farmers is one of the basic realities on which the development of Urban Agroecology in Lima needs to be based (Fig1). In this context, the Peruvian agroecological movement has been making progress over the last few decades while actively exploring regional fairs, rural tourism and local brands, and highlighting many traditional foods to develop short-haul distribution channels (Alvarado et al., 2017b). What makes this so different from Chinese cities, with its quite different city management traditions, is how Urban Agroecology in Lima tends to present a personal creation, with  the intention of fighting for local people and communities' empowerment. Emphasis on intra-city agro-production is here geared more towards self-consumption than sales (Santandreu, 2018).

In order to address the issue of food nutrition in poor areas, and with the expectation that this would solve the problem of securing stable livelihoods for most urban agricultural producers, the regional government of Villa Maria del Triunfo (VMT) in western Lima took the lead in promoting urban agriculture institutionally (Santandreu, 2018). This is a milestone for Urban Agroecology in the food system, in which context,  although the political system in Lima has prevented such a policy from being sustainable in the long term, it is at least the case that more cities are seeing that the food system can evolve and make a real difference to the lives of local people through Urban Agroecology in a sustainable way.

In Latin American cities such as  Lima, where agriculture accounts for a large share of economic benefits, Urban Agroecology has been the theoretical underpinning of policies related to urban development for  some time (Altieri and Toledo, 2011). Whether or not the practical aspects of its implementation have been highly desirable, this has shown that Urban Agroecology has attracted sufficient attention from  urban management and construction. Lima is a city located in the desert, with very limited green space per capita, and the environmental problems it faces are of great importance. In the earlier urban history, among other things, the urbanisation process was artificially accelerated by a historical armed conflict, which also seriously affected the traditional agricultural production areas around the city. Immediately afterwards, the growing demand for middle-class housing at a later stage triggered a further urbanisation conflict (Santandreu, 2018), which, together with the fact that Lima is the most populous city in Peru, the 'informal urbanisation' of the urban periphery (hillside areas) of Lima (Allen et al., 2018) and the artificial exposure of people living in poor areas to natural disasters, means that Lima faces many complexities in terms of sustainable urban development.
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Fig.2 The Mi Huerta programme strengthened the capacity of urban farmers by transmiting knowledge. (Schonwald and Pescio, 2015)


Peru is also a country in which individual small farmers are a key  industrial component, while the promotion of the practice of agroecology has provided opportunities for many producers of traditional agricultural products. With advocacy and encouragement from the government, international organisations and relevant academic groups, agroecology is already improving the livelihoods of farmers in the region and  the nutritional structure of local diets, as well as reducing poverty among those on low incomes. In shifting the focus of its interventions to urban areas, Urban Agroecology is not just about preserving traditional crops but is also expected to bring together local communities by sharing local knowledge and promoting local cuisine . The Mi Huerta (Fig.2) project (Schonwald and Pescio, 2015), which was set up through local trainers who taught relevant agricultural knowledge, is a good example of Urban Agroecology in practice (although the project is not explicitly Urban Agroecology in practice but more linked to  urban agriculture and sustainable urban development). The benefits of a good urban sustainability orientation can be seen through the urban activities of such projects that encourage the participation and innovative practices of local inhabitants and strengthen the ecological capacity of urban farmers. However, a major problem for the city of Lima is how to gain the trust of the local population and to lead them into active action and participation during the different terms of government. Changes in the administration have also shown that the legal framework (and even the specific budget) does not guarantee continuity in public policy (Schonwald and Pescio, 2015). 

Because of the brutal control of food sovereignty by capital, which prevents farmers from making their own choices about how to grow and what to produce, in Lima, a common feature of agroecology-related project activities involve saying 'no' to the involvement of large companies. Many innovative participatory practices have resulted in good training for local people and access to resources from government and related institutions. These fruitful projects not only represent an improvement in the quality of local agricultural production and a change in the lives of the inhabitants, but more importantly, these positive attempts to make the city and its communities function and be governed more healthily can also contribute to sustainable urban development in the long term. In this context, the agroecological movement in Peru will have to make farmer empowerment and the development of policies to support organic agriculture its next priority (Alvarado et al., 2017b).

In addition to the practice of Urban Agroecology in Lima, many organisations and institutions  have seen the value and potential of developing Urban Agroecology in Lima. For example, DEAS and CLADES championed the Fast Rural Diagnostic (DDR) and Agroecological Design Plot methodologies from the 1990s onwards. ANPE-Perú has been politically active in the agroecological movement, particularly in the conservation of biodiversity and in the AGROECO project in Peru, which has contributed to the Agroecological Alliance for the conservation of production sites around the city of Lima (Alvarado et al., 2017a).

Chapter 2. Methodology and Theoretical Framework

2.1 Research methodology

In this dissertation, two cities, Lima and Shanghai, are selected for a case comparison regarding the background to the development of Urban Agroecology and the different directions of the demand for ecological agriculture according to differing  urban conditions. . It further explores the ways to achieve sustainable urban development through the development of Urban Agroecology in each of these two cities, in addition to the role Urban Agroecology plays in the urban ecosystems of both cities, how to ensure their effectiveness in practice and the possible challenges of sustainable urban development in the future.

As developing countries in the southern hemisphere (and at very different stages from one another), Peru and China are both facing the challenge of sustainable urban development. In this domain, Shanghai and Lima have their own focus based on their different contexts, meaning that a study from the perspective of Urban Agroecology is very useful to enrich the practical examples and theoretical applications in this field. This dissertation  takes a comparative approach, comparing the development and practice of Urban Agroecology in Shanghai and Lima, and analysing the current situation and processes of sustainable urban development in both cities. 

The reason for choosing a comparative analysis approach as the research method for this dissertation  is that the theories related to Urban Agroecology that  form part of its focus  are very much attuned to the specificity of each geographical and social context. In the case of Shanghai, a megacity under the influence of very strong urban planning-related policies, the problems encountered in the early stages of the construction of an ecological city are the same that many megacities around the world which have an important economic and cultural role and are ambitious for future urban development are facing or will soon face. The question thus arises as to how sustainable energy consumption in cities can be adequately considered within the context of Urban Agroecology. In the case of Lima, where the government is not able to implement sustainable urban development policies on a permanent basis, how can a sustainable urban food system be upgraded and improved through the practice of Urban Agroecology, with the participation and influence of international organisations and institutions?

This study takes a different perspective on the positioning of Urban Agroecology in the two cities in focus, based on their different contexts of sustainable urban development. The following analysis will locate the position of Urban Agroecology in Shanghai, which has led other major cities in China in the process of advocating sustainable development by building eco-cities, based on the focus on Eco-urbanism and the practice of actual cases in Shanghai in the last decade. Secondly, it will analyse the creative value that can be derived from Urban Agroecology in the construction of an eco-city in a policy-driven, economically developed city. As a major global exporter of agricultural products, Lima has developed practices and policies related to agroecology in the city, but from the sustainability perspective of Urban Agroecology, the local food system in Lima is not well developed and even has a food sovereignty crisis. This has led to a  focus of Urban Agroecology in Lima on the sustainable development of the food system, which is currently a major focus of development or practice in Urban Agroecology-related disciplines.


2.2 Analytical approach
Based on the core theories in the research questions of Urban Agroecology and sustainable urban development, different analyses are conducted for the two cases of Shanghai and Lima. The expectation is that more valuable forms of sustainable urban development through the concept of Urban Agroecology can be drawn from the results of successful or unsuccessful urban agroecological practices in the two cities, starting from the current state of urban development in the two cities. However, each is popular and supported by policy at different stages of development in economically developed cities in China.

At the same time, urban Agroecology is a relatively new concept of urban construction for a Chinese city like Shanghai, as a way to solve complex problems in urbanisation. Based on the context of urban development in China, the author actively  and practically explores the direction of urban development-related policies and sustainable ecological energy consumption in urban construction. For Lima, a city where food export and food cultivation are very important sources of economic and social benefits, what role can Urban Agroecology play in these two different aspects, and how can it influence individual Urban Agroecology practitioners as urban subjects to upgrade the local urban food system in the absence of the stable and sustainable implementation of an active and effective policy? The role of urban ecology in helping to improve the livelihoods of the poorer inhabitants and the health and safety of the places they live is also discussed in the context of sustainable urban development.

The study of Shanghai is based on the lessons learned from the construction of the ‘Dongtan’ eco-city, which was expected to be completed in 2010, and analyses the shortcomings of sustainable urban development in the context of China’s urban development policies. More importantly, the Dongtan project was an urban ecological project that was found to have failed in its over-idealistic design that  ignored some of the realities of the actual implementation of the project, to the extent that it is now unable to achieve sustainable energy consumption. It can be seen that the case of the 'East Beach' in Shanghai, China, is an experiment in urban ecology with a severe imbalance between what is given and what is received in a short period.

The analysis related to Urban Agroecology in Lima will look at the shortcomings of urban management and the rights of the practitioners involved, seeing multiple actors making changes and helping in the local dissemination of agricultural knowledge and practices in Lima, but more importantly, for each and every urban individual in Lima, even if poor and unjustly treated in terms of food nutrition,  also uniting and coalescing as much as possible as individuals and communities in the practice and development of Urban Agroecology, in such a way that urban citizens can be encouraged to actively innovate and strive for more autonomy in a more sustainable approach to urban development.
Chapter 3. Cases Studies:City Analyses of Shanghai and Lima

3.1 Urban sustainable development in Shanghai from an Agroecological perspective

As China's economic, financial, trade and shipping centre, and  second most populous city (National Bereau of Statistics, 2021), Shanghai is exploring and innovating for more sustainable urban development, especially modern urban agriculture with its sustainable urban development components , in the face of the social problems facing  large cities. Although it is only in recent years that the application and promotion of Urban Agroecology in urban construction has received more discussion and attention, the urban construction projects in Shanghai in their early years can be seen as the first bold attempts of Urban Agroecology.Although there are some negative cases, it is better to know what needs to keep in mind when practising Urban Agroecology in Asian megacities, from which lessons have to be learned.
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Fig.3 The mean scale results of eco-efficiency for the provincial regions in China (Liang et al., 2018) 

According to data from the World Bank, China’s annual economic loss due to environmental pollution is about 10% of its GDP (Liang et al., 2018), and Chinese cities are responsible for a large share of environmental pollution and  having a significant negative impact on social stability and human health (Meng et al., 2021). In recent years, China has reached a stage of urban development where urbanisation has become more serious, placing greater demands on sustainable urban ecological development planning. The eastern coastal region where Shanghai is located also has high humidity and abundant vegetation, which makes it easy for pollutants to spread. 

With economic development and increased investment in the environment, however, the eco-efficiency (Fig.3) of this region showing that provinces with excellent eco-efficiency are mainly concentrated in the southeast coastal region (Liang et al., 2018). These areas are therefore beginning to explore and  more actively implement the contribution that Urban Agroecology can make to sustainable urban development, as exemplified (albeit more counter-intuitively) by the Dongtan project in Shanghai.
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Fig.4 Location of the planned Dongtan eco-city project: (a) Chongming Island and (b) Dongtan (Cheng and Hu, 2010)

Located on the southeast coast of China, Shanghai has been boldly embracing new ideas and actively experimenting with urban ecology, and more than most of the other more inland cities in the country that need to learn from the more advanced cities under the guidance of policies. It is undergoing a fundamental change in urban planning, with the modernised city  designed to be eco-friendly, following the principles of carbon neutrality and self-sufficiency (Cheng and Hu, 2010). In 2005, the Arupconsultancy, and the Shanghai Industrial Investment Corporation (SIIC) planned to work together on the Dongtan project in Shanghai with the aim of building the world's first sustainable city (Jan, 2015). The location of Dongtan (Fig.4) on an island seemed very conducive to the creation of a self-sustaining 'eco-island', which was the reseason of been given highly focus by many city builders at the time and was the subject of much international debate.

Around 2005, many Chinese urban managers believed that ecology and sustainability could make everything bette’", as if new projects were automatically glorified in people's minds when they were labelled as ‘eco-cities’ and ‘sustainable development’. The Dongtan project was approved because people at the time were overly idealistic about urban ecology and expected to gain both economic and social benefits from the eco-city's reputation as  an environmentally friendly construction, while ensuring a high quality of life for local residents. However, there has been no fundamental consideration of the nature of sustainable urban eco-agriculture and what kind of effort is required to achieve the goals of such an attempt. Indeed, it is understood that the Dongtan project wasn’t mainly benefit local residents but more for the indicator of buiding the eco city and attract investment, that the original inhabitants were even forced to leave their original area without negotiation and that large energy-consuming facilities were even built to achieve economic benefits (Sze, 2015). 

However, Shanghai's positive attempts are worthy of recognition, and at least the Dongtan project was an effective ‘trial and error’ project, even if the costs of trial and error were great (The planned projects in the Eco-city have been stalled and the displaced residents have been deprived of their familiar surroundings) , with the investment and the residents affected by the project’s stagnation, as well as the consumption of local sustainable energy, leaving Dongtan to function as a primitive ecological wetland for environmental protection purposes. In addition, the Dongtan project was built in full accordance with the urbanisation process, but Chongming Island, where it is located, was originally a rural area with a large proportion of agricultural cultivation.After the new urban development project, however, the measures taken for the local farmers and rural dwellers were not designed to give them a better life in the area they were living in but to passively relocate them to other centralised areas.This has been a consistent practice in the construction of new urban areas in China, and is still the case in many areas today.

The author believes that Urban Agroecology may help to change this situation in this respect. Even when new projects or areas are built in the course of urbanisation, the displaced residents  should still have the right to participate in and help to implement  the local development plans. In China, these newly developed urban areas are often predominantly agricultural, so how to ensure that more people can enjoy the convenience of urban living while ensuring high- quality urban agricultural production may require solutions such as community farming, which is already being successfully practised by Urban Agroecology.

There are a number of reasons why urban food is rarely included in China’s urban planning system.This is the characteristic trend towards the integration of urban and rural areas, coupled with  the fact that cities are very dependent on urban food systems that are very rapidly developing in terms of urban logistics and transport. However, even so, Urban Agroecology and food planning systems are still a very interesting direction in the future. However, in addition to the strong policy influences that characterise China’s urban development, China's large cities tend to have modern urban transport systems that are well developed in the world, due to the country’s vast territory and urban population. As a result, the development of Urban Agroecology in China is limited in terms of food systems, and Chinese agricultural products can be quickly supplied from the rural areas around the cities to the city centres by virtue of fast transport and a well-developed logistics system in this respect. 

There are, however, many problems of unsustainable energy consumption in China's urban development and the harmonisation of agroecological landscapes with the modern style of Chinese cities. For example, Professor Yu Kongjian's once very brave attempt to construct Vernacular Landscapes (Chen and Yu, 2013) in Chinese urban spaces has been highly questionable for some time, and the inherent perception of Chinese urban design practitioners is that urban landscapes are still modern, high- class, beautiful and very different from rural agricultural environments. This has led to Urban Agroecology being based on the idea of cultivation, which is the most common form of agriculture in China, and to a period of acceptance of Urban Agroecology as a form of landscape planting in China's major cities. However, in terms of practical benefits, Urban Agroecology in urban spaces is a highly desirable and promising direction for the integration of food production, landscape creation and the ecological philosophy of the inhabitants, if it is practised in a planted way and expands the participation of people in the sustainable development of the city.
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Fig.5 The radar chart of environmental eco-efficiency in the Chinese provinces from 2006 to 2015 (Liang et al., 2018)

Among the many cities in China, Shanghai’s exceptionallyoutstanding eco-efficiency from 2006-2015 (Fig5.) makes it the most suitable urban case for Urban Agroecology exploration in China. Taken together, from the perspective of a more advanced developing city, it would be valuable to explore more the specific technical and implementation issues related to sustainable development in Shanghai. What is certain, however, is that Shanghai's valuable  effort in the direction of  Urban Agroecology is based on the concept of sustainable urban development as an ecological city and explores the impact of certain social conditions (recognition and support from local residents for the direction of urban development) and hardware (land, policies and funding) on such development from an urban ecological perspective. This also leads to the support of the technical and hardware side of Urban Agroecology and the self-adaptability of the theory in large cities where the world's economic development is dominant.

Urban Agroecology is not currently a fixed paradigm ; however, it is characteristic of China’s urban development that those responsible for managing and planning the design of China’s cities tend to research and explore the development of a set of urban development models that can be replicated and then implemented through policy diffusion. Therefore, in an urban development context in which  the Chinese government is playing a very dominant role, the learning and popularisation of new and updated urban development theories is very rapid, and the promotion and practice of a new and growing urban development theory such as Urban Agroecology is very effective, which  is very conducive to the continued advancement and development of the discipline of Urban Agroecology.  The theory of Urban Agroecology is evolving, but it is clear that the practical and extension aspects are still very much lacking, with many urban agroecologies still being practised by small units of urban agricultural product producers. At the same time, Chinese cities can quickly see the positive effects of Urban Agroecology due to the speed of policy implementation and diffusion. Shanghaiis one of the more promising cities to see the results of Urban Agroecology development due to its excellent hardware facilities and urban development funds and opportunities. In this sense, it is very favourable to explore and promote Urban Agroecology in China.


3.2. The future prospect of urban agricultural ecology in Lima’s urban food system
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Fig.6 Map of Lima metropolitan area (Commons, 2014) 
Urban Agroecology explores sustainable urban development based on the development of agroecology in the past. In this context, and similarly to Chinese cities, Peru has a strong agricultural culture. While the history of agroecology varies from country to country, with some countries well developed and others in their early infancy, it  appears to be most developed in countries with deep local and traditional agricultural cultures (Gliessman, 2017). Lima’s most notable contribution to Urban Agroecology is its integration of Urban Agroecology into urban management policies, in which Mayor Susana Villaran's (2011–14) tenure included urban agriculture as part of a strategic vision that sought to establish the foundations of a new urban development model in the capital, an initiative with the primary aim of helping the livelihoods of poor agricultural producers in the city of Lima but also encouraging innovative exploratory practices in sustainable urban ecological development by individual practitioners of local urban agriculture.

Agriculture has always been an important factor in Lima’s development and, in recent years, although agricultural exports still account for a very large part of its agricultural production activities, it is said that Lima, as well as becoming more  influenced by international organisations and related institutions, is beginning to pay more attention to the importance of providing more nutritious food for the local population. In Peru, studies have shown that organised agroecological farmers have commonalities with most of the major agroecological movements China is developing, such as concern about the expansion of agro-industrial food and the threat it poses to the product,a desire to preserve local food culture, and a commitment to promoting short supply chains of urban food in a way that can be met (Alvarado et al., 2017b). Despite this, in poor communities, nutritious fruits and vegetables are still consumed at very low levels. To address some of the social, economic, nutritional and environmental concerns of the poor, Lima has promoted urban agriculture with the help of various NGOs, universities and partner institutions. Urban Agroecology may be the next key step in sustainable urban development, taking into account other environmental factors.
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Fig.7 Performance of budgetary resources in the San Juan de Lurigancho district of Lima in 2011-2015 (Allen et al., 2018)

However, Urban Agroecology in Lima has a number of currently complex problems.The government budget for urban agriculture is not very large, especially in poorer areas（Fig.7）, and this small budget is very limited in terms of government funding. In addition, trust in the local government is not high among the population, and more urban agro-ecological practitioners prefer to choose those practices that are most beneficial for improving their livelihoods; furthermore, even if the government authorities in Lima have implemented urban agriculture policies to address the problems of poor urban communities, the sustainability of such policies  is difficult to achieve during the tenure of different administrators. In Lima, the change of mayor has also meant a wholesale abandonment of almost all of the previous administration’s most representative achievements (including urban agriculture) (Santandreu, 2018), which resulted in a number of  long-term goals  not being able to be achieved through well-designed programmes and phased implementation. Finally, poor communities in Lima are at great risk in terms of living conditions and places to live, in addition to making a living, This was reflected by the informal urbanisation of the sloping areas around the periphery of Lima (Lambert, 2020). Some insecure sites have been known to be risky in terms of living conditions, even though occupants without a stable source of income have engaged in irregular independent construction and housing projects (Fig.8).
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Fig.8 Lima's self-built settlements during its informal urbanisation (‘barriadas’) (Lambert, 2020)

The origins of agroecological practices in Lima were initiated by national and international cooperation agencies and NGOs and began to be accepted by the private sector by many innovative farmers who had the technical knowledge to proligerate  their production. However, due to all of these difficulties, many people are now seeking  solutions for sustainable development based on the current urban situation in Lima. One of the directions of practice that seems to be worth exploring is the construction of food systems under an improved urban eco-agriculture system. Urban Agroecology, with its emphasis on individual innovation, knowledge exchange and a sustainable and environmentally friendly approach to development, also engages with  the autonomy of individual small-scale urban agricultural producers in Lima and the lack of knowledge and technology for sustainable agroecological farming in poor communities.

Agroecological innovations are born in situ with the participation of farmers in a horizontal (not vertical) manner, and technologies are not standardized but rather flexible and respond and adapt to each particular situation.(Altieri and Nicholls, 2017)

The integration of food systems into urban planning, as many cities are also advocating and actively practising (Cabannes and Marocchino, 2018), is one of the ways in which Urban Agroecology is being actively explored as a practice. In turn, the development and practice of Urban Agroecology, whether in  the innovative farming models of small individual farmers or the design of communal community gardens, has important implications for the people of Lima, beyond individual income generation and addressing poverty, in terms of the empowerment of urban citizens and local communities.Uurban food systems should be more innovative and explored by those living in the area, within the framework of appropriate political guidance to generate a more locally appropriate operating model.


Conclusion

The widespread participation of Urban Agroecology at the global level guarantees not only the right to equal participation in the empowerment and well-being of producers of agricultural products or food ingredients in an evolving food system but also a good and healthy consumption culture for consumers and a fairer environment. Shanghai, as an international megacity, brings enormous international economic and cultural benefits to an advanced developing country but also needs to take into account the prospect of urbanisation (UN, 2018) and the enormous challenges of sustainable urban development that lie ahead. Since 2012, China has been building ecological civilization cities (Pow, 2018), which means that more urban ecological construction projects are being approved and that there is more opportunity and space for cities to develop urban ecological agriculture practices. However, after some exciting times with urban eco-building, China’s large cities need to further consider  whether they are building ecologically blindly and, most importantly, whether sustainable urban development that safeguards the livelihoods of local people is a prerequisite for new projects. The changes that need to be made in Shanghai may be more in terms of urban management and related policy advances, and active academic exploration will undoubtedly lead to more comprehensive and sustainable Urban Agroecology practices being put in place sooner.

In the practice of Urban Agroecology in Lima, a better urban food system is necessary and should take into account all relevant factors, from farmers’ productive learning and individual innovation to the consumption and cooking of food at the end of the process. Lima’s urban conditions allow her to take advantage of the strengths of individuals  , who also need a platform or organisation for the exchange of knowledge and experience. What is certain,. however, is that the power of such small innovative practices together is infinite, not only in helping local practitioners related to Urban Agroecology gain more food autonomy but also in giving them the opportunity to gain access to ways of improving their own living conditions and those of the city as a whole through sustainable urban construction. A further point to emphasise is that for cities like Lima, conceptualising and implementing the practice and sustainability of Urban Agroecology is a synergy that must be considered to address disaster risk reduction (Allen et al., 2018) and prevent informal urbanisation from bringing about aberrations in the social and ecological construction of the city.
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