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Abstract 
With the ongoing developments, maintaining sustainability is quite a challenging task. Rapid 

urbanization has led to shift in agriculture in many Indian metropolitan cities. One such city is Mumbai, 

where transformation of agricultural land for housing purposes has resulted in scarcity of land forcing 

people to find alternative solutions to meet the food challenges. Various Urban and Peri-urban 

agricultural (UPA) activities like terrace farming, balcony farming, vegetable production along railway 

tracks, usage of waste water and sewage for irrigation, goat keeping, tables etc. has helped the residents 

to sustain the agricultural production in the city. This paper tries to assess the level of sustainability 

(Ecologically, Environmentally and Economically) of UPA development in one of the global cities of 

India i.e. Mumbai. Further, it reveals the limitations of UPA and provides possible measures for ensuring 

sustainability. 
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Introduction 
The concept of Sustainable development is difficult to understand and multidimensional 

(Ciegis et al., 2009) [1]. Hjorth and Bhageri (2006) [2] sees it as an unending process which can 

neither be defined in terms of fixed goals nor by means of achieving it. Finally, it was the 

Brundtland Commission which first defined Sustainable development in 1987 as 

‘‘development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs’’ (Anonymous, 1987) [3]. Further, The World Bank (2006) 
[4] defined sustainable land management as “a knowledge-based procedure that integrates land, 

water, biodiversity, and environmental management in order to meet the emerging food and 

fiber demands while sustaining livelihoods and ecosystem services”. The concept of 

sustainable development involves three complementary and equivalent aspects which are 

economic, environmental and social development (Ciegis et al., 2009) [1]. Sustainable 

development refers as positive socio-economic change which can’t weakens the social and 

ecological system and can be implemented successfully with integrated policy, planning and 

should have full support of the people affected, to be politically viable (Ress, 1989) [5]. 

Sustainable development in economic terms as explained by Barbier, 1987 [6] refers to 

providing secure and long-lasting livelihood to poor people to alleviate poverty and 

minimizing resource depletion and environment degradation simultaneously. The concept of 

Environmental sustainability is purely based on ecosystem services and waste absorptive 

capacity which is essential for human welfare and we must learn to live within the biophysical 

limitations to enjoy and use such services in future (Moldan et al., 2012) [7]. Social 

sustainability seeks to preserve the ability of society to combat social, economic and 

environmental problems and actively forming the development of the whole system (Berkes 

and Folkes, 1994) [8]. According to Pope et al. (2012) [9] sustainability assessment requires a 

definite criteria against which assessment is done which can be developed when sustainability 

is viewed upon by tripple bottom line concept (ecology, economic development and societal 

equity). Watchel (1989) [10] believes that to have a sustainable future we should be more 

perceptive rather than being competitive, we should realize our needs and the consequences of 
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making short term choices. Roseland (2000) [11] observes that 

development of sustainable community requires synergistic 

approach regarding efficient use of urban space, minimizing 

the unnecessary consumption of essential resources and 

mobilizing government and people toward these ends. 

Sustainable development, more specifically can be defined as 

“economic growth that is ecologically sustainable and 

satisfies the essential needs of the underclass” (Eckholm, 

1982) [12] Sustainable urbanization refers to the well-balanced 

relationship between the social, economic and environmental 

agents in society, so as to accomplish sustainable urban 

development.”(Drakakis-Smith, 2000) [13]. 

 

Conceptual Background 

The concept of Urban area and Peri-Urban Agriculture (UPA) 

refers to an industry located within or on the fringe of an 

urban area, using in-situ services, products and human as well 

as natural resources, to grow, process and distribution of 

agricultural products (FAO/WB, 2008) [14].“Urban and peri-

urban agriculture can be broadly defined as the production, 

processing and distribution of foodstuff from crop and animal 

production, fish, and ornamental flowers within and around 

urban areas” (Mougot, 2000) [15]. In short, it can be defined as 

the growing of crops and rearing of animals in cities and 

adjoining areas. It has become one of the extremely visible 

economic activities in urban and peri urban areas all over the 

world (Addo, 2010) [16]. It contributes to approximately 50% 

to food security and safety of world’s population (Founier, 

1996) [17]. It differs from rural agriculture as it is embedded 

and interacts with urban economic and ecological system and 

play a key role in improving urban livelihood (Awasthi, 2000) 
[18]. UPA production systems may reduce the ecological foot 

print of the cities and allow for synergies between urban 

domestic and industrial sectors with agriculture. 

  

Land use in Mumbai 

Mumbai is the capital city of the Indian state of Maharashtra. 

Mumbai is located on a long, narrow peninsula in the Arabian 

Sea on the west coast of Maharashtra with the geographical 

coordinates of 18.96° N and 72.82° E. According to United 

Nations, as of 2018, Mumbai was the second most populous 

city in India after Delhi and the seventh most populous city in 

the world. Mumbai city and suburban district is, at 440 km. 

The wider metropolitan region, at 4,350km2 is relatively small 

compared to other global regions, yet has a population of 

close to 23 million (Clark et al, 2014) [19]. Mumbai region 

consists of about 1090 villages and 21 urban centers (Jain et 

al., 2013) [20]. Rapid urbanization has led to shortage of land 

as well as a gradual transference in agriculture. Need for 

homes result in the transformation of agricultural field in 

Mumbai (Bryld, 2003) [21]. Brick klin industry located near 

urban area meets the demands of rapid urbanization, hence 

bringing changes in land use cover (Singh and Asgher, 2005) 
[22]. Due to rapid urbanization a development of new urban 

hubs, traditional villages are on the verge of extinction. 

 

Agriculture 

In Mumbai, initiation of urban and peri urban agriculture is 

known to have started with Dr. Doshi’s city garden methods 

suitable to deduced spaces such as balconies and terraces. He 

used locally available materials like polyethylene bags, 

sugarcane wastes and household organic wastes and was for 

domestic consumption. Several NGOs like Marathi Vindhyan 

Parishad (MVP), Mumbai Port Trust (MPT) as well as Urban 

Leaves (community garden) gives advice in setting up of 

Kitchen garden, Terrace gardens, Urban farms etc. Terrace 

and balcony gardening are also gaining significance among 

urban middle-class and upper-class societies. Main motivation 

towards practicing such farming comes from filling of quality 

of vegetables in urban market (Vazhacharickal and Buerkert, 

2011) [23]. Green roof tops mitigates the problem of excessive 

heat, improves air quality, conserves energy and enhances 

biodiversity (Getter and Rowe, 2006; Snodgrass and 

Snodgrass, 2006; Luckett 2009) [24-26]. In addition to providing 

pleasure to city dwellers it enhances the visual appearance of 

the building. Farming activities are also promoted by the 

government in cities. The Indian Railways plays an important 

role in UPA production in Mumbai. “Grow More Food” 

scheme was started by Indian Railways, under which 

unutilized areas along railway tracks and stations were rented 

out to outside people which secured the railway land from 

being encroached by outside slum people. This scheme was 

renewed yearly and people involved in this were provided 

Protection and shelter from the government. Maharashtra 

government invest a lot of money in proper disposal of urban 

waste (Chaudhary, 1999) [27]. About 40 % of the total urban 

waste generated in Greater Mumbai is biodegradable. This 

could be further applied in the form of manure with proper 

processing and handling and will enhance UPA production. 

Vazhacharickal and Buerkert, (2011) [23] observed six types of 

production system in Mumbai which were railway gardens, 

terrace garden, farms, goat keepers and tables. Out of these, 

most common were the farms where rice was produced for 

self-consumption and fruits like mangoes, papayas etc. were 

grown following the market trends. In north-western region of 

Mumbai, flowers are grown extensively. Most of the flower 

producers tries to maximize their profitability during festivals 

by proper irrigation, increased fertilizer applications and by 

spray of hormone. In railway owned gardens, vegetables are 

grown extensively by maximizing land utilization and 

minimizing the use of natural resources like water, manure 

etc. Terrace gardening is practiced by educated middle class 

and upper-class families. Majority of the farmers uses clean 

water and some people in railways use advanced motor 

pumps to irrigate with waste water due to lack of money. 

Tables (stables) are quite dispersed throughout the area. Goat 

keeping is extensive production system and located mostly in 

Greater Mumbai. 

 

Sustainability level of land use in Mumbai 

The level of sustainability in an area can be assessed in 

following three context- Ecologically, economically and 

socially. The concept of ecological sustainable development is 

one of the dimensions of sustainable development which in 

simple terms can be understood as environmental aspect of 

sustainable development. Various urban agricultural practices 

in Mumbai like terrace farming and balcony farming leads to 

mitigation of heat, improves air quality, and enhances 

biodiversity. Further use of clean water by majority of farmers 

eliminates the risk of water pollution. Careful disposal of 

waste reduces the risk of soil, water and atmospheric 

contamination. Use of biodegradable wastes in the form of 

manure helps in recycling of organic matter and enhances 

production. Recycling of waste leads to sustainable use of 

natural resources. 

Economically the urban and peri urban land use in Mumbai to 

some extent can be called effective and sustainable in terms of 

various economic indicators like yield, quality, profitability 

etc. The UPA production alleviates the poverty by reducing 

the influx of products and resources hence making the cities 

http://www.phytojournal.com/
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more sustainable (Vazhacharickal and Buerkert, 2011) [23]. 

Enormous diversity in vegetables grown in this area reflects 

great demand, customer preference and its prices rise to many 

folds during festive season generating a good amount of 

revenue. Use of processed biodegradable waste reduces the 

requirement of external inputs, thus resulting in reduction in 

cost of production and ultimately increasing income. UPA 

activities provides employment to migrant people who can 

acquire the products effortlessly and sell them quickly. It 

further reduces the unemployment gap created by informal 

sector thus maintaining economical sustainability. UPA 

generates income opportunity for the farmers but additionally 

for the street sellers who can access the fresh products and sell 

it off easily in the local market. 

Socially, UPA activities has been equally responsive in 

meeting the needs of society without endangering the resource 

base. The fundamental indicators of social sustainability 

include, inter alia, education levels, employment, health, 

social capital and community attitudes.  

UPA activities results in improved food security and enhances 

the quality of products. Use of natural resources reduces 

several health risks associated with the use of harmful 

chemicals. It results in increased employment to the poor 

people. Terrace and balcony gardens provide pleasure to the 

people and relieves mental stress. It changes the visual 

appearances of the building and inspires designers and 

planners. These production systems can be used as 

demonstration for learning by the students. 

 

Deficiencies 

Urbanization presents many challenges for farmers on the 

urban fringe. Land–use change is arguably the most pervasive 

socioeconomic force driving changes and degradation of 

ecosystems. The effect of land and water use in urban and peri 

urban areas of Mumbai has been profound. Urban 

development has been linked to many environmental 

problems. The main issue with urban agriculture is the 

scarcity of land available for cultivation. In fast growing 

cities, it is not feasible to set aside land for agricultural use. 

Large water requirement for crop production is another major 

hurdle in UPA in Mumbai. Scarcity of water leads to 

application of waste water for irrigation. Due to lack of proper 

sewage treatment, soil get accumulated with harmful heavy 

metals and faecal pathogen. Existence of heavy metals in 

irrigation water cause bioaccumulation and has toxic effects 

on plants, animals and humans. During heavy rains, due to 

leaching heavy metals reaches to sub soil and contaminate 

ground water. Presence of faecal matter in irrigation water, 

raises the risk of parasitic helminths which can adversely 

affect human health. Intensive agriculture along railways 

leads to excess use of nutrients cause system less efficient. 

UPA activities can lead to gaseous emission and leaching of 

nutrients resulted in environmental degradation (Graefe et al., 

2008; Diogo et al., 2009; Predotova et al., 2010a; Predotova 

et al., 2010b) [28-31]. Production along railways can be 

hampered by concrete, debris, stones and scarcity of water. 

Railway track production system faces huge risk of faecal 

contamination due to open toilet system in trains. Problems of 

social disparity arises in urban areas as various activities like 

terrace gardening can be maintained by rich people only who 

owns independent houses or flats. Although livestock is an 

important income source for poor, animal wastes leads to 

pollution, health risks associated with humans and traffic 

hazards (Lewcock, 1996; Anonymous, 1996) [32-33]. In dairy 

sector, there is lack of training and professionals in these areas 

and unhygienic condition raises a question over its quality. 

According to Satterlee (2015) [34], it is very tough for farmers 

in Mumbai to concentrate on food security and environmental 

sustainability simultaneously. 

Urban and peri urban agriculture possess great potential in 

ecological, economic and social aspects. Unplanned and 

uncontrolled urbanization has resulted into severe social 

problems like poverty, unemployment etc. as well as 

environmental problems like pollution, degradation etc. City 

farming should be integrated into city planning. Non-

conventional approaches should be explored by planners and 

policy makers for implanting sustainable urban planning 

along with UPA (Gupta and Gangopadhyay, 2014) [35]. 

Malnutrition is one of the common problems among poor 

people and to maintain sustainability protein security is must. 

It can be achieved by bringing white revolution in urban and 

peri urban region of Mumbai. High technology intensive 

based dairy production systems with special focus on hygienic 

milk handling and processing units can be also implemented 

especially in the case of Mumbai. Appropriate policies should 

be framed for the development of UPA in such areas. For 

ensuring sustainability of water resources, sewage treatment 

plants should be installed and policies pertaining to reduce 

negative impacts of waste water should be framed. Sewage 

treatment plants are costly and installation require a large 

space. There is an urgent need to find alternate cheaper and 

less space requiring ways of treating waste water. Permanent 

prevention of Bioaccumulation of heavy metals in food chain 

seems impractical but bioremediation methods can 

sustainably reduce heavy metal contamination to some extent. 

Agricultural production along railways needs to be strictly 

monitored for quality control. Certification schemes should be 

implemented to strengthen produce quality and fetch higher 

profit (Vazhacharickal et al., 2013) [36]. Government of 

Mumbai should allocate resources to railway farmers so that 

they can farm safely with needed infrastructure. Allocating 

good quality seeds and organic agrochemicals, providing the 

technical knowhow as well as provision for micro-credit will 

lead to sustainability of urban and peri urban agriculture. 

Since this type of agriculture has been popularized recently 

there is very little research so, there is need of additional 

research in urban and peri urban agriculture. (Satterlee, 2015) 
[34]. Public awareness regarding UPA needs to be increased. 

Government and various NGOs can provide facilities where 

information related to UPA should be provided and awareness 

can be generated through pamphlets, television, telephone 

calls etc. 

 

Conclusion 

Rapid urbanization and population growth contribute to rapid 

change in land use and occupational pattern in urban and peri 

urban spaces of developing cities. In today’s world ensuring 

job as well as food security are major challenges in 

developing cities. Urban and peri-urban agriculture serves this 

purpose very well. This study reveals the overall scenario of 

UPA in Mumbai regions in terms of sustainability. According 

to current literature, UPA is the best option to address the 

food as well as job security problems in sustainable manner. 

In Mumbai region, most of public are entangled in UPA 

production of vegetables, fruits, flowers as well as dairy 

products. These production systems are widely 

distributed.UPA is economically sustainable as it provides 

income not only to farmers as well as street vendors. Terrace 

and balcony farming lessen the impact of intense heat during 

summer, conserves energy, reduce garbage, helps to recycle 

http://www.phytojournal.com/
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organic waste and enhances biodiversity, but such agricultural 

practices leads to social disparity as it is limited to richer 

sections of societies owning their individual flats. 

Commercial production along railway track under” Grow 

more food campaign” is a good initiative by government but it 

raises the question of health risks which needs to be studied 

further. Availability of fresh products leads to high market 

demand and less transportation cost generates higher income 

to poor people and hence plays a vital role in poverty 

alleviation. Dairy production and goat keeping are additional 

sources of income in this region but lack of proper hygiene 

raises question on its sustainability. Use of waste water for 

irrigation purpose pose severe health hazards and needs 

cheaper as well as sustainable means of treatment. Overall, 

the contribution of UPA in Mumbai is significant and is 

sustainable ecologically, economically as well as socially to 

some extent but it requires government intervention for 

further development and needs additional research to make it 

more viable. 
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