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Summary

"How will South Asian cities be fed?" is an important question demanding attention
due to the rapidly growing urban population of the sub-continent. Urban and peri-
urban agriculture (UPA) is one set of activities resulting in greater food production,
improved livelihood opportunities for urbanites and the enhanced environmental
quality of cities. This report provides an overview of existing UPA resources and
activities in India with particular emphasis on Delhi and Bangalore though many
examples from other Indian cities are also presented.

Documentation on UPA in India is extensive, particularly concerning composting
initiatives, advances in dairying in urban and peri-urban areas and horticultural
activities in cities. In other sectors as well, such as peri-urban aquaculture
(particularly around Calcutta), the rest of the world has a tremendous amount to gain
by paying attention to what has been taking place in India.

Key research issues and challenges with respect to UPA in India and the rest of the
sub-continent involve recognising and building the innovative activities already
taking place there. This includes dissemination of information and fostering the
extension and replication of experiments and local schemes in other parts of the
region. Other challenges involve gathering more information about less documented
areas of UPA including animal husbandry, food processing and safety/health issues
and connecting India to the larger UPA world.

IDRC's "Cities Feeding People" program initiative has resulted in the Centre
becoming one of the world's foremost authorities on urban agriculture and a
prominent repository for information on UPA. The release of this report signals a
growing interest at the Centre on UPA issues in Asia, the world's most rapidly
urbanising mega-region. IDRC's South Asia Regional Office is in a position to
become actively engaged in the CFP program. Suggestions for this involvement are
highlighted in the conclusion and consist of playing a crucial role in the
dissemination of information on UPA in the sub-continent. Linking the agents
identified in this report through information and communication technologies (ICT)
and serving as a clearinghouse for this information will be pivotal. The Centre
should also draw attention to the link between improved UPA, poverty alleviation,
effective post-harvest technologies, distribution and marketing. IDRC can produce
and fund more research on UPA in the South Asian region, particularly participatory,
action-based research.

Extensive appendices accompany this document. The first lists more than 100
individuals, institutions and private sector organisations involved in UPA in India
and their full contact information including e-mail where available. The second
major appendix is a comprehensive, though certainly not exhaustive, bibliography of
almost 120 documents. Links to relevant websites are also included.
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Introduction

The International Food Policy Research Institute in Washington, DC summarises
some of the reasons urban agriculture is a fundamental issue to be examined.

In some cities, urban agriculture is an important coping strategy for
households. Because women often have the responsibility for food
procurement for the household, they are frequently involved in urban
agricultural production and sales. Urban agriculture presents a number of
challenges, including competition for scarce land, degradation of soils, and
pollution. At the same time, urban agriculture offers new potential for
recycling urban wastes, saving on marketing-transport costs and providing
the poor with employment (Ruel et al, 2000, p. 2).

This report reviews and summarises the extent of research, existing resources and
key activities related to urban and peri-urban agriculture (UPA) in India. Urban and
peri-urban agriculture (UPA), is defined as "an activity that produces, processes, and
markets food and other products, on land and water in urban and peri-urban areas,
applying intensive production methods, and (re) using natural resources and urban
wastes" (IDRC 2000, www.idrc.ca/cfp).

Research was focused primarily on gathering secondary data in Delhi and Bangalore,
but a significant amount of information was also garnered with respect to Mumbai.
Other parts of India are referred to where information was available. The result is the
creation of a "map" or scoping document which provides information on the
individuals, organisations and agencies involved in UPA as well as brief summaries
of their activities and projects.

A concise review of the key issues with respect to UPA in the sub-continent more
generally introduces each section of the report. The report also lists existing on-line
resources such as websites and databases both interspersed within the main text and
toward the end of the document and also includes an annotated bibliography of
published and other material.

The conclusion summarises the main findings of the reports and points to lacunae
where further research may be undertaken. It also suggests areas where IDRC and
others might consider getting involved in future projects.

Definitional & Methodological Issues

In any context, defining what is meant as a "city" can be complex. While there are
very well delineated legal boundaries, which separate, say, urban from rural districts,
these borders can change regularly depending on fluctuating socio-economic and
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demographic conditions. In Asia in particular, defining "urban", "peri-urban" and
"rural" is especially challenging where high population densities can result in "rural"
areas being more populated per square metre than, say, Canadian and American
cities. In addition, the well-documented trend of "rural industrialisation" has
resulted in a further questioning of what is meant by urban versus rural and a
blurring of boundaries between activities related to these ostensibly distinct types of
places.1 For the purposes of this report, urban and peri-urban have been based on
simple legal and geographical definitions, which identify certain talukas2 as urban,
and the rural (or peri-urban) districts immediately surrounding these cities. At times,
some information may be included for what are clearly thought of as rural areas in
India. These data have been included because they are deemed to have relevance in
one way or another to urban and peri-urban agriculture and related activities.

Another difficulty involves deciding what exact range of activities are to be included
in a report on Urban Agriculture capacity. This is beyond substantive concerns such
as whether to include dairying and animal husbandry but refers to how many and
what type of "upstream" and "downstream" activities - in addition to the production
of food and other agricultural products - are to be included. For example, to what
extent should related activities such as suppliers providing inputs such as fertiliser,
seeds, composting and technology be included in the inventory? The same applies to
downstream services such as those pertaining to the marketing and distribution of
urban agricultural products as well as associations representing city farmers (such as
the All-India Kitchen Garden Association). The approach used for this report was a
broadminded one that includes references to individuals and organisations working
in a myriad of upstream or downstream activities directly connected with UA.

A final note about constraints involved in collecting information on UA in India. My
assistants and I were dependent on the goodwill and co-operation of various contacts
in order to complete this study. While many resource persons and organisations
generously gave of their time to respond to our questions, others did not provide
information (perhaps due to an incorrect address, contact person or lack of time on
the part of the person/organisation concerned). All contacts we came across through
word of mouth, on the internet or through existing compendia - whether they
directly answered our queries or not - are included in this scoping document.

General Work on Urban Agriculture in India

In terms of a comprehensive, citizen-driven approach to agriculture in an urban
setting, the example of Mumbai stands out first and foremost in India. Perhaps due to
the fact that it is the most highly urbanised "concrete jungle" of the sub-continent
combined with a lack of space for waste disposal the right type of environment has
emerged for the creative cultivation of plants and waste reduction through compost

1 McGee, T.G., and Robinson, I. eds. 1995. The Mega-Urban Regions of Southeast Asia. Vancouver:
University of British Columbia.
2 Talukas are municipal-level administrative units in India.
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development in a dense urban environment. Some of the key actors of Mumbai in
UA - particularly Dr. R.T. Doshi and Kisan Mehta of Prakruti - will be introduced
later in this report.

The most comprehensive scholarly study of UA with respect to a specific Indian
metropolis concerns the forward-looking policies and experiments undertaken in
Ahmedabad, Gujarat, particularly while Keshav Varma was Municipal
Commissioner.3 The city is known for progressive UA policies with respect to urban
horticulture, forestry and solid waste initiatives (Furedy, 1999 - comment on
www.cityfarmer.org).

Box 1: The City of Ahmedabad

Professor Suganda Ganapathy of the Indian Institute of Management, Ahmedabad
was conducting an extensive research project in the early 1980s. In his report
entitled "Urban Agriculture, Urban Planning and the Ahmedabad Experience"
(1984) he concentrates extensively but not exclusively on horticulture and traces the
historical trends and future potential for UA in the metropolitan area.

Professor Ganapathy concludes that while there has been a decrease in subsistence
agricultural activities in the metro area, there exists great potential for greater
vegetable and fruit cultivation in the urban area and peri-urban fringe. Similarly,
though there was, at the time, a decrease in garden land available, market gardens
and home gardens were found in all the villages of the Ahmedabad metropolitan
region. Increased peri-urban production was responding to the demand of the
growing middle and higher-income groups. At the same time, the author points to an
increase in home gardens for the middle and higher income groups, which reflect
aesthetic and recreational considerations rather than food or income security
concerns.

Professor Ganapathy provided details on the link between co-operatives and UA.
The Ahmedabad Co-operative Vegetable and Fruit Growers Association had 2000
members in the mid-1980s. At the time, municipal hospitals were buying produce
exclusively from this supplier. Finally, the report explains the Ahmedabad Municipal
Corporation's "Kitchen Garden Scheme" of 1983/84 to encourage the production of
food in urban areas.

The Centre for Built Environment ("A non-profit Society for Architecture, Human
Settlement and Environment") based in Calcutta, organised a major international
workshop on urban agriculture in December, 1995. Unfortunately, no publications
issued from the conference due to a lack of funds. However, this event yielded a
number of interesting resource persons on UA in India more generally. These
persons and the results of the 1995 international workshop might be used as a
baseline for future activities in the sub-continent on UA.

3 Mr. Varma, now at the World Bank, was known for his progressive urban policies in general and
specifically for his issuance of a municipal bond to improve urban planning and infrastructure.
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Two other general studies pertaining to UA in South Asia exist, but it has been
difficult to obtain information about the findings reported in these documents. One,
by Sandhiya Chatterjee entitled "A preliminary study of Urban Agriculture in New
Delhi" was completed for ETC's India office in 1993. A second consists of the
results of a workshop on UA in Dhaka hosted by Proshika, one of
Bangladesh's largest non-governmental organisations, in 1997. Further research
would be needed to obtain details about the findings of these two projects.

Pollution & Health Hazards Associated with UA in India

As Kathleen Flynn has observed, the health hazards associated with UA have
"traditionally been understudied" (LaBond, 2000). However, with the rapid growth
of cities internationally, sustainability and related health concerns have come to the
forefront. South Asia is similarly plagued by the ills of unharnessed urban growth
and concomitant hazards such as deteriorating air, water and soil quality - all
fundamentally related to the health urbanites as well as of flora and fauna found in
cities (Cf. SDRI, 1998 & 1999). Some hazards "are a direct result of farming
practices" such as the high density of livestock in a specific location (LaBond, 2000).
Given the important presence of goats, sheep and particularly cattle in Indian cities,
this point warrants great emphasis and the work summarised in the next section (with
the exception of remarks made with respect to aquaculture) does not adequately
address this issue.

The only work that, to our knowledge, systematically addresses one of the health
hazards associated with UA in India is a two-phased project managed by Dr. Fiona
Marshall of the T.H. Huxley School at Imperial College. The project, is entitled
"The Impacts and Policy Implications of Air Pollution on Agriculture in Urban and
Peri-urban Areas of India." It is mostly funded by the Department for International
Development (DFID) and has been focused in and around Delhi and Varanasi
(formerly Banaras) over the past five years (Marshall, personal communication,
2000). Project partners include:

• Banaras Hindu University, Varanasi
• Jawaharlal Nehru University, Delhi
• Dr. Neela Mukherjee, PRA consultant in collaboration with Action Aid India and

others
• Delhi University
• Indian Council of Agricultural Research, and
• Local NGOs including SHRISTI & SEEDS.

Project goals include assessing the quantitative and qualitative impacts of air
pollution on agriculture in and around these two Indian cities and improving the
capacity of local partners to reduce impacts principally by influencing policy makers
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to reduce the problem at the source.

Specific Areas of Capacity

There is a great deal of information on a few key areas of UA in India, particularly
composting, which consists of aerobic composting and vermicomposting (i.e. using
worms) and the cultivation of the worms themselves (vermiculture), horticulture and
aquaculture. Calcutta is known internationally for urban and peri-urban waste fed
aquaculture in the extensive wetland areas near the city. These areas are under threat
of redevelopment which, depending on the outcome, may have serious repercussions
for food-security, livelihoods, waste management and environmental quality in the
Primate City of West Bengal. Since the advances in dairying in peri-urban areas have
made international headlines over the past several years and are therefore quite well
documented, this report simply highlights some of the main case studies and
literature related to that topic.

Comparatively less is known about animal husbandry, apart from dairying, in urban
and peri-urban areas of India. Certainly, the raising of livestock in cities of the sub-
continent is a well-known fact but little appears to be associated with the mainstream
literature on UA. I have included relevant examples and contact persons in these
sub-sections.

Finally, a section entitled "other" is a repository of disparate information concerning
lesser-explored aspects of UA including sericulture (silkworm rearing), apiculture
(bee-keeping and honey production), the raising of medicinal herbs and plants and
the cultivation of ornamental plants, trees and shrubs.

Composting & Vermiculture
"Love Garbage. It is a great wealth generating resource. "

- Dr. R.T. Doshi, Community City Farming.

Aristotle apparently referred to earthworms as the "intestines of the earth" (Kale and
Mardan, 1999 p. 15). Though composting of organic waste can take place without
worms, a practice known as aerobic composting (Furedy 2000) the presence of these
small creatures - particularly certain varieties - greatly expedites composting and
improves the conversion of waste into nutrient-rich soil conditioner. However, there
may be hazards associated with worm composting and the added expense may not
make the resulting product commercially viable.

The development and implementation of both types of composting is well
documented in India, and the use of composting has attracted a great deal of attention
from those outside the South Asian region. Reliance on composting is perhaps a case
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of necessity being the mother of invention. Indian cities, particularly megacities, are
fraught with the challenge of dealing with increasing reams of garbage. Kitchen
waste, as well as organic waste from industry (food service, hotels, and
slaughterhouses) is being composted in schemes of various scales throughout the
country though there is certainly potential to further the practice, given India's vast
amounts of organic waste4. The nutrient rich compost is then used to grow fruits and
vegetables - much of it being sold to farmers in rural areas and peri-urban areas. It
is unknown to what extent compost is being purchased by urban householders for
their own gardens, but it is clear that many city farmers, such as Dr. R.T. Doshi, are
producing compost for their own use. Composting can therefore potentially be a
significant livelihood activity for urbanites. Currently, all types of composting
appear to be well developed in rural India (Furedy 2000)5.

Examples from Mumbai, Pune and Bangalore are the most prominent places for
various types of composting activities. A special issue of the Worm Digest
(www.wormdigest.org) published in Oregon, details many vermicomposting
initiatives in a short, accessible and easy to read format.

Government Agencies
There is one arm of government that needs to be profiled here. The very existence of
the Karnataka Compost Development Corporation is a testimony to the importance
of vermiculture within the state. The KCDC manufactures compost from city waste.
They supply compost in the city for kitchen gardens through a mobile unit and they
also have dealers in the city and other nurseries that sell their compost.

In a recent publication by Inge Lardinois and Rogier Marchand (in Bidlingmaier
et.al.1999) it was found that KCDC's plant on the outskirts of Bangalore was
producing 27 tonnes of compost per day. Despite this remarkable figure, the
KCDC's output only accounts for 1.5% of organic waste composted in and around
Bangalore.

Civil Society Organisations
There are a number of prominent civil society organisations that have advanced the
cause of promoting worm composting in urban areas. In Mumbai the work of
Prakruti and the Institute for Natural and Organic Agriculture has drawn widespread

4 Dr. Christine Furedy, an expert on SWM in Asian cities, suggests that further research needs to
adequately determine the scale and nature of compost production in urban India as well as the
affordability of compost to consumers. She reports that several municipalities have abandoned their
composting plants in recent years. Dr. Furedy also notes that vermicomposting appears to have been
of recurring interest in India but is unsure of whether it is simply a fad at the moment. She also has
concerns about vermin being attracted to worms in urban composting schemes (Furedy 2000). This
report only amalgamates secondary sources of information and does not evaluate the information and
schemes discusssed.
5 Dr. Furedy suggests contacting Dr. Satyawati Sharma (satyawatis@hotmail.com) in New Delhi who
specialises in rural vermicomposting research.
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attention, as have the relentless efforts of Shantu Shenai of the Green Cross Society
and SOS (Save Our Selves).

In Bangalore, the work of Waste Wise, led by Anselm Rosario and Agriculture Man
Ecology (in consort with ETC Netherlands) are examples of civil society
organisations active in waste management in general and composting in particular.
Swabhimana and Civic are other prominent examples of community-based
organisations working to promote urban sustainability through effective waste-
management.

Exnora (an acronym of Excellent, NOvel and RAdical Ideas) was founded in 1989.
The organisation has been extensively involved in promoting effective solid waste
management at the community level. All their schemes revolve around extensive
public participation in community-ownership. There are now more than 3000
community-based Exnora "chapters", known as Civic Exnoras, which promote
integrated SWM involving rag pickers (scavengers), separation at source and
extensive composting of organic waste.

Figure 2, below, depicts the composting activities of Civic Exnora in Akshaya
Colony, Chennai.6

Figure 2: Community Composting in Chennai

Ref: http://indiaa.com/exnora/swm.html

According to Exnora:

The households in this street have formed a Civic Exnora. Every house
segregates their waste at source. The Civic Exnoras has distributed a green
colour basket to every household, into which the residents store organic
wastes. The street beautifier collects these wastes in one compartment of his
tricycle, and the other inorganic recyclable waste in another. The organic
wastes are converted to manure through aerobic composting, which is used in
their own gardens. The street beautifier separates inorganic waste, sells it to

Chennai was formerly known as Madras.
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waste buyers and earns an additional income. A small quantity of waste that
cannot be recovered is transported to secondary collection points for
collection by the Municipal authorities. (Quoted from
http://indiaa.com/exnora/swm.html)

Exnora is also involved in a program in Cochin (Kotchi) the largest city in the State
of Kerala. This SWM program is a joint project of the Corporation of Cochin,
Greater Cochin Development Authority (GCDA), Institutions of Engineers, Rotary
and Exnora with the support of Indian Express and Mathru Bhumi. The scheme
involves separation at source (i.e. the household level), the development of a
municipal composting facility resulting in the construction of a three-chambered
compost shed depicted in Figure 3 (see http://indiaa.com/exnora/cochin.html for
details on the Cochin project).

The composting process in the shed takes about 20 days7 and involves "inoculation
of organic waste by a bacterium called 'garbactum' by spraying, or by mixing with
bio-dung" (http://indiaa.com/exnora/swm.html). The process does not generate foul
orders and the resulting soil conditioner is given to local farmers, gardeners and
other agriculturists.

Figure 3: Three-Chambered Compost Shed in Cochin

Ref: http://indiaa.com/exnora/swm.html

With respect to all of the civil society initiatives described above, there is a need for
further research to quantify how much are they producing, how much waste are they
processing, their selling price, and who the buyers of the compost are. Also, the
effectiveness of the above schemes needs to be fully evaluated.8

7 An unusually short period given that most composting activity usually takes a minimum of six weeks
according to Christine Furedy.
8 I would like to thank Dr. Christine Furedy for making this very important remark.
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