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Executive Summary
tc \l5 "
This report provides an initial exploration into the potential health hazards associated with various practices in urban agriculture and highlights research which endeavours to protect producers and consumers from these hazards.  A good deal of the material on urban agriculture has stressed its ecological, economic and nutritional benefits.  The work to date by IDRC and their associates have fostered political and community support for urban agriculture in several cities in the South.  However, many municipalities and researchers continue to have concerns about urban agriculture.  Researchers and IDRC consultants, for example,  have indicated in their assessments of urban agriculture that health hazards are an understudied area (Chimbowu and Gumbo, 1993; Lamba, 1993; Sawio, 1993, 1998; Greenhow, 1994; Bohrt, 1993, Mougeot, 1998).  Identifying and dealing with potential health risks not only offers critical support to producers and consumers in urban areas, but also helps to dispel biases against urban agriculture.  This report is intended to be a reference source for urban agriculture, health, and non-health practitioners and specialists.

The list of health risks identified by local and international researchers includes a wide array of potential hazards and sources of harm.  These include: the use of untreated human and animal waste, reuse of urban waste, wastewater reuse, heavy metal contamination in soils and irrigation waters, vector breeding pools, air pollution, pollution from chemical and industrial byproducts, hospital wastes and zoonotic diseases.  CFP has sponsored numerous projects on the reuse of urban waste in cities in Morocco, Mexico, India, Vietnam and Ecuador (see Dennery, 1995 for more projects).  IDRC has also extensively examined technologies for wastewater treatment and reuse (Rose, 1999).  However, urban agriculture may have health hazards which are unique to city farming or which are intensified by urban conditions.  Sawio (1998) in his study of urban agriculture in Dar es Salaam lists urban livestock keeping and heavy metal contamination as two key health concerns for urban agriculture.  These are two problems which may present unique health risks in densely populated and informal settlements.

There is also an important gender dimension to understanding health hazards.  CFP researchers and its partner institutions have indicated that in some cities women represent the majority of urban farmers.  It is therefore logical that women’s positions as producers, as well as their important role as family health care providers (particularly since the implementation of economic reform programs like structural adjustment) provide for gender disaggregated knowledge of health hazards and preventative measures.  Likewise, the division of labour in farming activities exposes men to risks which women may not encounter.  It is therefore essential that researchers and organizations incorporate gender analyses into their projects.  This report will include references to material which focuses on the gender dimensions of this problem and ways to incorporate gender into health research.

This report will be divided into three sections:  

Section One: An Overview of  Public Health and Urban Agriculture: Water, Soil and Crop Contamination & Emerging Urban Zoonoses reviews research and literature on two key health concerns: contamination of soils and irrigation waters from heavy metals, industrial and pollutants; and zoonotic risks in urban areas.  These are two areas of potential harm which CFP team members feel are particularly understudied. 

Section Two: Directory of Institutions and Organizations  lists institutions who are conducting research on health risks and hazard prevention in (urban) agriculture.  The list will include organization names, website addresses and selected project titles.  

Section Three: Annotated Bibliography is an annotated bibliography for urban agriculture and public health.  It presents a compilation of selected readings organized topically for easier reference.  At the end of this report I have included a glossary of the technical biological, chemical and epidemiological terms I have used throughout this report.
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An Overview of Public Health and Urban Agriculture:  

Water, Soil and Crop Contamination & Emerging Urban Zoonoses
tc \l5 "INCLUDETEXT  "A:\\UASEC1.WPD"Abstract and Key Findings of Section 1 
This report reviews the available literature on two public health concerns identified by CFP partners and researchers in Africa, Asia, and Latin America: contamination of water, soil and crops, and emerging urban zoonoses.  It is an initial exploration of the public health impacts of urban agriculture which discusses issues of assessment, protection and intervention.  The report also reflects on the conceptual issues that must  be considered when studying public health and urban agriculture.  Further research into all of the public health issues is required to assess ways in which the urban environment or urban agriculture practices impact on the health of practitioners and consumers, and the ways in which urban agriculture can contribute to improvements to public health through environmental recovery.  The main conceptual issues, and findings from the literature review are summarized below.  

Conceptual Framework:
· Gender Analysis: disaggregated risks and knowledge of public health; struggles over capital and human and natural resources


· Food Security: motivations for urban agriculture; survival strategies; primary and secondary income generation


· Urban Environments: geography of risk; industrial byproducts; dense populations; informal settlements


· Political Economy: struggle over resources; location of hazardous waste sites vis. lower income areas

Contamination of Water, Soil and Crops:

· Strong scientific research record on assessment of contamination and detailed analysis for different crops

· Protective measures emphasize agricultural zoning; garden planning and soil management using simple methods 

· Future research should include analysis from the social sciences with a focus on the political economy and gender aspects of this problem

Emerging Urban Zoonoses:

· Zoonoses that were formerly regarded as rural diseases are emerging in urban areas

· Research record is small but there is a sufficient number of studies to suggest that this should receive more attention

· Brucellosis and echinococcosis in urban areas have been explicitly linked with animal husbandry and slaughtering practices in densely populated areas
· Intervention must be culturally appropriate and give due consideration to the social and political complexity of urban communities and households

Introduction to Section 1
Since 1997, the Cities Feeding People (CFP) Program Initiative has been funding projects and research which support and promote urban agriculture.  The program in the first three years has concentrated on capacity building; regional networking and raising municipal, regional and international support for urban agriculture.  The program builds on work sponsored by IDRC since the early 1980's within social sciences, urban management, and environment and natural resource management.  Projects have focused on the benefits and opportunities for urban agriculture: improved nutrition, income generation, recycling of urban wastes etc.  The constraints and potential environmental and health hazards have been recognized but, with the exception of wastewater reuse and some aspects of human excreta reuse and waste management, the extent of the potential problems and prevention has been under-researched.  Over the next three years, CFP is also committed to concentrating on the economic and health aspects of urban agriculture. 

This section focuses on the potential health hazards associated with urban agriculture practices. The purpose of this report is to identify and review the literature on some specific health hazards related to urban farming practices and discuss practical ways to address these problems.  Very few studies have dealt explicitly or sufficiently with the potential health hazards in urban agriculture. In peri-urban resource management, the work of Birley and Lock (1998a, 1998b) on health and natural resource management in peri-urban areas stands alone as a comprehensive study with an exclusive focus on health.  Addressing the potential hazards is essential first and foremost in order to protect producers, their families and consumers from contaminated foods and occupational hazards.  However, addressing these potential health hazards will also help to secure the support of municipal authorities and state officials who have remained wary and sometimes even hostile to urban agriculture because of actual and perceived health and environmental risks.  According to Smit, Ratta and Bernstein (1996: 197), “[i]t is vital for supporters of urban agriculture to face these potential problems head on because they can have the effect of reinforcing the sociocultural biases against urban agriculture”.  In some cases the public health hazards associated with urban agriculture are the result of specific agricultural practices which introduce new areas of risk.  However risks are also related to urban environmental factors which expose producers, food handlers and consumers to areas of contamination.  However, in this case, farming is just one of several activities which exposes urban dwellers to these environmental hazards. The list  below summarizes the potential health hazards identified for CFP by regional researchers in Africa, Asia and Latin America (see Cities Feeding People Series, Reports 1-7 and 14):

· contamination of crops grown on polluted soils or irrigated with river water contaminated with industrial and chemical byproducts

· microbial and heavy metal contaminants in untreated or improperly treated urban waste and human and animal excreta used in agriculture

· zoonotic diseases associated with urban livestock keeping

· the use of agrochemicals in confined urban spaces

· encouragement of vector breeding sites.  

While many of these health risks are also concerns for rural agriculture, the unique geography of urban centres, particularly in the South, may intensify these health hazards resulting in health transition diseases
; or facilitating the spread of these diseases and health risks among the densely populated settlements.

This section of the report is divided into three parts.  

Part 1: Urban Health - Geography, Culture, and Gender discusses some of the conceptual issues involved in urban health research, with particular reference to the urban environment, social geographies, and gender issues.  The two parts that follow, Part 2: Contamination of Irrigation Water, Soil, and Crops and Part 3: Urban Zoonoses present a  review of the literature on two specific health issues.  These sections expand on the conceptual issues, and review available knowledge on environmental and health risks, and preventative measures.  These two health issues were selected from the list of health hazards because they are two areas of potential harm which CFP team members feel are particularly understudied in terms of conceptual and practical issues in urban agriculture research.   

References for other health hazards identified by CFP researchers are included in Section 3: Annotated Bibliography of this report.  Following the annotated bibliography there is a glossary of the terms used throughout this report; I refer readers to this glossary for explanations of the technical and health terms used in this paper.

1.0

Urban Health - Geography, Culture, and Gender
tc \l5 "This report will focus on two of the health risks identified by regional researchers: public health risks associated with urban agriculture practiced in areas contaminated by industrial and chemical pollutants (Part 2); and zoonotic diseases associated with urban livestock keeping (Part 3).  These two health hazards are particularly serious because of the nature of urbanization in the South.  As Doreen Massey (1997: 100) indicates, urbanism for the majority of the world’s city dwellers in the year 2000 will be characterized by increasing populations living in squatter settlements, shanty towns, favelas, and slums. CFP recognizes that urban agriculture is often a strategy for food security among the urban poor and  that often it is practiced in open spaces such as roadsides and traffic circles, vacant and abandoned land, and in crowded informal housing communities (Mougeot, 1998).  

Hardoy and Satterthwaite (1997) Kettel (1996) and Songsore and McGranahan (1998) have shown in their respective research that there is a geography of inequality in aspects of human and environmental health in urban areas that is influenced by socio-economic status, age, gender and migrant status.  David Harvey (1997: 68) even attests that, “the best predictors of the location of toxic waste dumps in the United States is a geographical concentration of people of low-income and colour” (emphasis added).   Likewise, Hardoy and Satterthwaite argue (1997: 140), “[t]he people who are most vulnerable to environmental hazards are those least able to avoid them”.  Kettel, and Songsore and McGranahan have indicated that the nature of this vulnerability makes gender-sensitive research critically important.  Kettel suggests that an appropriate gender-sensitive framework for research and policy is one that focuses on women’s and men’s interaction with their biophysical environment.  Such a focus uncovers gender-disaggregated risks, as well as gender disaggregated knowledge regarding the management of the environment.  Moreover, she claims that women also manage health through their roles as family care-givers which provides them with additional experiential knowledge of common environmental illnesses (1996: 1367-68).  According to Kettel (1996: 1368), “[a] gender-sensitive approach to environmental and health policy formulation is a significantly lower cost alternative”.  

Songsore and McGranahan (1997) have made complementary arguments which they have applied to a case study of gender, environment and epidemiology in the Greater Accra Metropolitan Area.  Their research focuses on the environmental health risks in households and compounds.  In this study they combined qualitative results from in depth interviews of men and women, with quantitative data from medical examinations.  Their study revealed that there is a geography to health risks that is related primarily to gender and economic status.  According to Songsore and McGranahan (1998: 395), “... most of Accra’s low income households face a far more burdensome set of local environmental problems than their counterparts in wealthier neighbourhoods and cities”.   They argue that household environmental health risks to poor women are higher because they spend more time in and around the household, while men spend more time away from the home.  Without denying the porous nature of the household environment, Songsore and McGranahan illustrate that “... the household and other local socio-spatial constructs are of considerable importance to both environmental management and disease transmission” (1998: 397). Their quantitative results more than confirmed the qualitative findings which indicated that women face much greater risks related to environmental health within the domestic sphere.  Included in the health concerns Songsore and McGranahan are: water and sanitation; insect vectors and pest control methods including the use of aerosol pesticides; crowded conditions; and respiratory illnesses and poisonings related to indoor air pollution from cooking fires. Their work does not reflect specifically on urban agriculture, however it uncovers much useful information about urban environments.  It is not difficult to apply their conceptual arguments to urban agriculture research and policies. Focusing on the geography of urban cultivation and the gender divisions of labour in urban agriculture uncovers gender-disaggregated knowledge of risks and environmental management.     

Understanding why people farm on contaminated soils or use contaminated water (even where they may have been warned of the potential hazards) is essential for successful intervention and capacity-building projects.  The Royal Tropical Institute (KIT) project on human excreta management in Mali (Visker, 1999: 17) demonstrates the importance of understanding motivating factors. They describe the difficulties faced by emptiers (vidangeurs) who feel they have no choice but to empty temporarily stored human excreta on vacant lots and agricultural fields, despite laws against such practices, because their is no final discharge depot.  Visker indicates that these practices, which create new points of contamination, continue despite harassment from authorities in Bamako and occasional protests from farmers.  This case demonstrates the importance of researching the constraints which may limit actors’ choices.  For urban agriculture this has sometimes meant that health and safety are not high priorities in the face of household food and income needs.  

Understanding the complexities of urbanism  is important to consider in defining and dealing with the health hazards identified in this paper.  What does urban livestock keeping mean for example in terms of  the conditions and constraints of the urban environment, crowded urban settlements and social relations in a given place: how is the disease transmitted; who is it at risk; how can practical health interventions be conceptualized and implemented.  Likewise, research must be contextualized in an understanding of the various motivations for farming in the city, with due consideration of the factors which constrain farmers from engaging in safer practices.  It also means that researchers must situate public health within the context of other struggles over human and natural resources, infrastructure and institutional or government support.  These considerations provide the conceptual grounds from which I have explore public health aspects of urban agriculture in the remaining sections of this paper.

2.0
 
Contamination of Irrigation Water, Soil, and Crops 

tc \l5 "Crop, soil, and water pollution from industrial and chemical byproducts can pose serious health risks within the urban food system.  These risks to men, women, and especially children, range from occupational hazards from exposure to toxic elements while farming, handling and distributing food (and non-food) crops, to the short and long-term effects of consuming foods contaminated by heavy metals. The sources of heavy metal pollution in soils are plentiful and include: irrigation especially with sewage; solid waste disposal (sludge and compost refuse); fertilizer and pesticide application; and atmospheric deposition (Huamain et al.: 130).   Hardoy and Satterthwaite (1997: 133) indicate that chemical pollution is one of the four most pressing urban environmental concerns as industrial and chemical pollutants are often disposed in local bodies of water or vacant land without adequate measures to protect human health.  They claim, “reports from Third World cities of severe health problems arising from human contact with toxic or hazardous wastes are increasingly common” (Ibid: 133).  This is a major issue for urban agriculture, particularly because it is an informal practice which uses empty lands that may be contaminated.  The seriousness of this problem cannot be underestimated in light of findings from the World Health Organization (WHO) and Polish researchers who revealed that 60-80% of heavy metal toxins found in human bodies in urban industrial areas were the result of consuming contaminated foods rather than through air pollution (in Bellows, 1999: 132).

Early reports for CFP (Cities Feeding People Series 1-7 and 14) indicate that exposure to toxic pollutants is a concern for urban agriculture practitioners and municipal authorities.  One of the primary health concerns reported at a mini-workshop on urban agriculture in Dar es Salaam in 1993, was the persistent use of hazardous areas for urban agriculture (Sawio, 1998).  Sawio reports that farmers continue to farm in the Msimbazi Valley where toxicology reports on the river water have shown that the heavy metal concentrations exceed the regulations set by the Water Utilisation (Control and Regulation) Act
 for all but one of the rivers in this valley.  However, there are also many sites where urban agriculture is practiced, but soils and waters are not tested.  Sawio further states (Ibid: 13), “[s]ince a good number of small plots are in unsuitable areas (e.g. polluted railway-yard, in the harbour area; or around industrial areas known to produce much toxic waste water), health risks are being aggravated”.  The land used for agriculture is often on the sites where other informal activities may also be ongoing - a battery recycling business for example; or in traffic circles and roadsides where there is a  risk of crop and soil contamination from leaded gasoline.  It has even been suggested that for urban agriculture one of the greatest risks may be related to unknown previous use - sites which may have been used as an industrial junkyard, or a former factory; or a site where industrial byproducts are buried.  Without adequate records of land use there may be areas of unknown heavy metal contamination (Ken Torrance, personal communication).  This type of environmental and public health risk is one which is unique to rapidly changing urban environments - particularly informal settlements.  This may also be a distinct risk in urban agriculture as opposed to rural agriculture where previous use is often known.  It also demonstrates the links between public health and other sectors such as land use planning.

2.1

Example of Irrigation Water, Soil, and Crop Contamination by Cadmium
There is a wealth of studies for specific regions throughout the world which have tested soils and crops for heavy metal contamination and which suggest practices and methods to prevent contamination or ameliorate soils.  Studies in Poland, India, Russia, Taiwan, and China, for example, have shown that heavy metal toxicity is a major concern particularly for cadmium uptake.  These studies looked at a variety of plants, testing roots, leaves and fruits for contamination levels.  A study in India tested various parts of coconut trees irrigated with wastewater from a paper mill.  The tests, which focused on coconut water, roots and leaves, found that heavy metal concentrations for copper, lead, zinc, nitrogen, cobalt and cadmium exceeded WHO guidelines (Fazeli et al., 1991).  The authors, concerned about long-term accumulation and possible carcinogenic and mutagenic effects in humans, conclude “that irrigation of coconut palms with effluents charged with toxic heavy metals be avoided totally to prevent direct or indirect damage to biological communities” (Ibid: 48).  Other studies also found food crops that were dangerously polluted by heavy metals. In Taiwan Li, Lai, and Lin (1994:153) highlighted the dangers of cadmium contamination in particular; they claim more attention should be paid to testing soils for cadmium concentrations as the concentrations in plants in this study exceed the tolerance levels for human consumption before causing any phytotoxic effects.  The Russian researchers looking at gardens in three Siberian cities likewise flagged cadmium contamination as a special concern particularly because of “... the large number of sources emitting this metal into the environment (including factories of the electronic and metallurgical industries, motor vehicles, and mineral fertilizers) so that the probability of pollution of soil with cadmium is high everywhere” (Il’in, 1991: 112).  Concerns over the concentration of cadmium uptake in plants is a serious health concern because of the suspected carcinogenic and mutagenic effects in humans with long-term, cumulative exposure. 

2.2

Protective Measures Against Heavy Metals
Many of the studies have detailed countermeasures to protect human health in particular.  These include planting advice and ameliorative techniques.  Researchers generally recognize that attempting to discontinue cultivation on these soils is not a viable option for most people and that some treatment methods can be quite costly.  Researchers have therefore sought ways to avoid harm without compromising the economic stability of households that depend on agriculture.  In this paper, I will discuss two protective methods which may be the most suitable in the South in terms of cost and feasibility: 

· Strategic garden planning or crop protection through agricultural zoning for sensitive areas (see Part 2.2.i)

· Soil amelioration and management (see Part 2.2.ii) 

While these options appear to be the most appropriate, researchers must carefully consider household priorities, including the intra-household and community level struggles to establish these priorities in terms of access to and management over natural resources and labour.

2.2.i

Strategic Garden Planning and Agricultural Zoning
To some extent crop contamination can be curtailed by careful selection of which plants are grown and where in the field they are grown.  The research projects I reviewed tested a variety of fruit, vegetable and non-food plants and trees, testing heavy metal uptake in the various parts of plants.  Many studies showed that certain plants were less vulnerable to heavy metal uptake into the edible portion of the plant.  The study in Russia for example found that although cadmium overall exceeded acceptable levels, cabbages and tomatoes (two very important vegetable crops) “... successfully protect their storage organs from an undesirable excess of the metal” (Il’ln, 1991: 112).  Researchers in Poland developed a land assessment ranking which divides farming land near industrial sites into three categories: 

· Zone A is a safe zone where all plants for human consumption and pasture can be cultivated; 

· Zone B allows for limited activity where crops that are more resistant to heavy metal uptake and do not absorb quantities that exceed tolerable levels for human health; and 

· Zone C is an unsafe area where only non-edible plants (flowers, shrubs etc.) can be grown (Kucharski, Marchwinska and Gyzl, 1994: 304).  

Two organizations in Palestine -  Palestinian Hydrology Group, and Applied Research Institute (Jerusalem) -  have also carried‑out sensitivity mapping for different aquifers in the region.

In some of the informal communities and peri-urban areas in the South, this type of zoning may not be feasible given the lack of infrastructure and institutional support in these areas. The workshop findings in Dar es Salaam for the Msimbazi Valley (Sawio 1998) demonstrate that farmers may not always follow zoning guidelines or regulations if food security is a higher priority.  However, farmers can protect their crops by planning their gardens to minimize absorption.  The Developing Countries Farm Radio Network (DCFRN) (Radio Script: 1996) offers advice to farmers planting near roads where lead contamination is a problem.  Their suggestions may be more feasible for poor farmers and do not involve (many) additional costs.  DCFRN recommends building barriers like small fences or planting flower barriers close to roadsides to absorb lead particles.  Where this is not possible due to costs or space, they recommend a carefully planned garden where fruiting crops such as tomatoes, peppers, eggplant, squash, cucumbers and melons, which absorb the least lead to the edible parts, are planted closest to the roadside.  Behind these, farmers are advised to grow root crops, and furthest from the road should be leafy vegetables which are the most vulnerable to lead contamination.  DCFRN also indicates that cabbage is the least vulnerable of the leafy vegetables as it has a tight head and grows from the inside out.  DCFRN presents the simplest methods to protect humans from exposure to dangerous levels of heavy metal contamination through the food chain with minimal economic or labour costs to producers.

2.2.ii

Soil Amelioration and Management
Soil management is another countermeasure which may be feasible for poor urban producers. Soil management can involve a number of processes including moisture management, amendment application, mulching, and application of organic matter.  According to Huamain et al. (1999: 133), for some elements such as chromium, iron and arsenic, management of soil moisture can help to minimize the heavy-metal uptake in some agricultural products.  They found that plants, such as wheat grain, grown on dry soils polluted with arsenic and mercury had lower concentrations of heavy metal uptake than plants, such as brown rice, grown in similarly polluted soils where moisture levels were significantly higher; they found the reverse of these results in cadmium  polluted soils.  Based on these findings, the researchers recommend careful monitoring of soil moisture and selective planting according to this information.  Huamain et al. also found that the transfer of heavy metals to plants was hindered by the addition of salts (133).  Their experiments revealed that the addition of salt amendments to soils, such as lime, reduced the arsenic and cadmium uptake in certain crops.  However, this strategy must be balanced with environmental concerns regarding salinization.

The suggestions offered by the DCFRN are probably the most germane for urban agriculture in the South.  DCFRN recommends mulching and adding organic wastes to manage the toxicity of soils.  Likewise, Huamain et al. (1999: 133) found that “[o]rganic matter had an apparent effect on the fixation of heavy metals in soils”.   DCFRN counsels farmers to add well decomposed organic matter because lead adheres to the organic waste rather than the plant roots.  DCFRN also states that adding lime to soil raises the pH level of soils above 6.5 which hinders heavy metal uptake.  They advise farmers on the steps they can take to find the measurements of their soil’s pH from a local extension office.  Finally DCFRN informs farmers and consumers on food preparation guidelines which will help to remove the lead from vegetables including peeling and procedures for proper cleansing of vegetables.

2.2.iii
Gender Considerations in Association with Protective Measures Against Heavy Metals
The studies on heavy metals and crop contamination focus largely on the bio-chemistry and even when providing information on preventative measures, do not frame their advice within the specific contexts of urbanism and socio-cultural norms.  With the exception of the DCFRN, the studies do not reflect on the urban dynamic nor the social aspects of this problem.  There is very little reflection on who is affected and under what circumstances (men / women / children / elderly etc.?).  

Bonnie Kettel (1996) discusses a conceptual framework which researchers can use to incorporate gender into research and policy analysis which reflects on the interface between health and the environment.  This framework allows researchers to consider the complexity of gender analysis which is often framed in simultaneous analysis of age sets and class.  According to Kettel (1996: 1368), “[a] detailed understanding of how women’s (and men’s) patterned interaction with the life space they occupy exposes them to health risks is central to articulating and promoting a gender-sensitive environmental health agenda”.  Therefore, the question of who does what in urban farming becomes an important factor in evaluating the occupational risks.  If, for example, men are responsible for clearing land for cultivation, and this task involves the removal of hazardous debris and initial tilling of the land, their acute risks may be enhanced.  By the same token, if women and children are responsible for more of the daily household farming tasks, their ongoing risks of exposure may be significant in another way. 

Both Kettel (1996) and Anne Bellows (1995) argue that women’s knowledge of health risks are enhanced by the role they play as primary healthcare providers in many countries.  Bellows’ case study from Upper Silesia in Poland, demonstrates the important role that women played, both through their responsibilities in the family and through work as professional scientists, in drawing attention to the serious problem of industrial contamination of soils in gardens and farmers in an industrial area.  This resulted in a special program - Tested Foods for Silesia - which tested the soils in gardens for heavy metal toxicity and provided advice to farmers.  Work like Bellows’ needs to be incorporated into the biochemical and technical studies if proponents of urban agriculture wish to give adequate support to poor urban farmers.  Research is urgently needed which combines the quantitative results of the biochemical studies with in-depth qualitative work on the social, economic, and political circumstances under which urban agriculture has become either a necessity or a viable informal business. 

3.0

Urban Zoonoses   

A number of the regional reports for CFP have indicated that some municipal authorities and researchers see urban livestock keeping as a public health risk (Cities Feeding People Series 1, 4, 20).  Many appraisals of urban agriculture have noted calls by municipal authorities for restrictions on urban livestock keeping because of noise, odours, and sanitation (mainly as a result of animal droppings which are left at roadsides etc.).  However, the potential health hazards associated with livestock keeping in general, and urban livestock keeping in particular are more accurately related to the intense, close interaction between humans and animals in densely populated areas, and the lack of appropriate space for healthy practices when slaughtering animals.  The relationship between urban agriculture and health transitions in zoonotic diseases is a serious public health concern which has been largely understudied.  By health transitions in urban diseases I refer to the increases of typically rural zoonoses in urban areas.  Birley and Lock specifically discuss brucellosis, bovine tuberculosis, anthrax, Q fever, echinococcosis and leptospirosis as public health concerns in peri-urban natural resource management (1998a).  Likewise, Chimbowu and Gumbo (1993: 10) indicate that urban livestock in Dar es Salaam has exposed people to a wide range of zoonoses.  As urban agriculture has become increasingly practiced and urban populations have grown, particularly in informal settlements, some specialists in tropical epidemiology and medicine have documented the emergence of (formerly rural) zoonotic diseases on a significant scale in urban areas.  Unfortunately, there is still a paucity of research which looks at this problem, particularly in terms of urban agriculture.  Furthermore, there is little work which addresses the health implications of zero-grazing practices, especially with regards to the disposal of animal waste.

In this section, I will discuss two zoonotic diseases in transition: brucellosis and echinococcosis.  These are two diseases on which there is enough information from which to suggest that the changing epidemiology of zoonotic diseases is rapidly becoming a major public health concern for urban agriculture.  There is a need for sound methodological approaches which are sympathetic to the vital importance of urban agriculture for so many people, and further, ones that have carefully considered the social and cultural context of various practices in livestock keeping and animal slaughter.  A few researchers have begun to examine the health transitions of various zoonotic diseases in cities in the South, however studies are isolated.  

The few studies which do exist for brucellosis suggest that urban livestock keeping is contributing to this health transition.  Brucellosis is “ [a] bacterial infection which may cause recurrent or chronic fever in humans” (Bell et al., 1988: 28).  It is spread to humans by drinking unpasteurized milk, and by close direct contact while caring for animals and in slaughter houses.  It is the latter transmission route that has become a new concern in urban areas.  Birley and Lock (1998a) suggest that transmission of brucellosis through direct contact of workers is a new worry in densely populated areas.  They also point to recent epidemiological evidence which suggests that infection may be airborne.  According to Birley and Lock (1998a) “[u]ncontrolled livestock movement in urban areas is of particular concern for brucellosis control”.   

This corresponds with an in-depth study of brucellosis in an urban community in Saudi Arabia conducted by C.W. Cooper (1991).  Cooper argues that the persistence of pastoral practices in urban areas in Saudi Arabia has contributed to incidences of brucellosis in urban areas.  According to Cooper (1991: 416), “[t]he incidence of animal and human brucellosis has increased in the last two decades as rapid urbanization and improved transportation has concentrated herds that were traditionally small and dispersed”.  Cooper’s study is also important because it demonstrates the importance of examining human infections in terms of age, sex, nationality, and seasonal variation.  Cooper’s results showed that infections varied according to this criteria, particularly when age and sex were mapped on the same graph.  The results indicated that women were more commonly infected between age 15 and age 64, however the infection rate in men over 65 was significantly higher than that for women in the same age bracket.  The author speculates on possible reasons for these numbers in terms of the cultural norms of this pastoral society, and gender divisions of labour in this society.  The reflection on the social and cultural context in which brucellosis has become an urban health concern is vital to developing appropriate prevention strategies.

Echinococcosis is an “[i]nfection by the cystic larval form of a canine tapeworm” (Bell et al., 1988: 74).  The disease runs in a cycle with sheep and goats as the main intermediate hosts.  Dogs and other canids are the final host reservoirs.  Humans, and sheep and goats are infected when they ingest the tapeworm eggs excreted by infected dogs.   Dogs in turn are infected by consuming the raw offal containing the cysts from infected sheep and goats. (Ibid: 74) ( For a diagram of the life cycle of echinococcosis refer to Appendix 1).  Given the cyclical nature of this disease, interventions must consider a variety issues and risk areas including location of abattoirs,  slaughtering practices, feeding practices for dogs with known owners  and the number of stray dogs in neighbourhoods around abattoirs and meat markets.

Studies of echinococcosis in urban areas are scattered, however they all demonstrate a common concern about the transition of echinococcosis from a predominantly rural disease to an urban disease.  Investigations in Nigeria (Ayanwale et al. 1982), India (Pillai et al., 1986), Argentina (Larrieu et al., 1988) and Nepal (IDRC, project 92-1055) have indicated that this is a health transition of serious concern given the urban dynamic.  Ayanwale et al. (1982) tested dogs, sheep and goats around an abattoir in Ibadan, Nigeria, for the echinococcosis infection.  They found high rates of infection around the area with the largest abattoir and in the public market area.  The authors concluded by stating “[t]he public health significance of hydatid [echinococcosis] can... not be oversighted especially in view of the fast growing backyard swine, goat and sheep husbandry practices presently being encouraged by the Nigerian government”(Ayanwale et al., 1982:67).  The authors also note the relationship between the number of stray dogs and the incidence of infection.  They were therefore not surprised to find a high rate of infection around the public market where there is a large number of stray dogs.  A similar study in India (Pillai er al., 1986: 161) did not find a large incidence of infection, however the researchers nonetheless concluded that this was a “... serious public health hazard...” and speculated that the low prevalence in their study may have been due to the high quality of the livestock in the study.  Finally, Larrieu et al. (1988), claim echinococcosis is becoming an urban disease as a result of the migration of rural practices in livestock keeping to confined urban dwellings.  They claim that although the incidence of canine infection in the urban centre was lower than that in the surrounding rural area, the potential for human infection was much greater in the urban centre because of the significantly higher population density.  This supposition was supported by their findings which showed a high incidence of human infection in the urban centre.  

IDRC has supported public health research in Kathmandu, Nepal, which measured the incidence of echinococcosis in two wards in the municipality most involved in cattle butchery and sale.  This research established echinococcosis in Kathmandu as an emerging urban zoonosis (IDRC project # 92-1055). The project looked at the changing epidemiology of the disease as it came to be identified in urban areas.  This project placed an epidemiological study within the context of specific cultural practices in animal husbandry and slaughter.  It was in part through this project that IDRC supported a new paradigm for health research and intervention.  IDRC is now working with  a new ecosystems  approach which frames public health research and intervention within cultural norms and practices, and environmental management
.  The approach emphasizes gender analysis and participatory methods, linkages with interrelated activities and practices, as well as socially and culturally feasible interventions.  

In this paper I have argued that health concerns in urban agriculture must be understood in relation to the benefits and constraints of urban agriculture and within the context of urbanism in the South.    Both of the current Ecohealth project in Kathmandu and its predecessor have attempted to place specific practices within the complex interaction of social, cultural, economical and environmental determinants.  Such an approach may prove useful for projects which deal with urban agriculture and health because it opens discursive spaces in which to consider the unique characteristics of urban environments.  Cooper’s work on brucellosis among pastoral people in Saudi Arabia is another example of an instance where animal husbandry practices are interrelated with cultural norms.   Both Cooper’s study and the IDRC project on echinococcosis in Nepal illustrate the importance of framing health studies regarding urban livestock keeping within a holistic research paradigm which considers cultural norms and environmental practices, and includes social and gender analyses.

Future Research
I have discussed only two of several identified public health risks which are associated with urban agriculture. Research into the potential health hazards is needed to better support urban farmers and municipal authorities.  In this paper I have argued that this health research must be grounded in a conceptual framework and methodology which carefully considers the meaning of urbanism in most Southern cities; the importance of urban farming for producers and consumers; and the social and economic geography of risk, including gender and class analysis. I suggest that the frameworks put forth by Kettel, and Songsore and McGranahan which focus on life spaces and relations of power in terms of gender and economic status are crucial for sustainable interventions.   Research needs to be situated within the context of related struggles (both intra and inter household) over access to and management of labour and resources and in the identification of health priorities.                    

An excellent foundation for future work on public health which explicitly addresses the unique importance of urban agriculture can be gleaned from the available information on heavy metal contamination in soils and crops provided that it includes a social analysis similar to Bellows’ work in Poland.  Some of the public health risks in urban agriculture are introduced by the environment rather than specific agricultural practices.  The literature I have discussed focuses on identification and prevention of contamination of crops.  However, more research is needed which explicitly explores the role that urban agriculture, particularly the cultivation of non food crops, can play in environmental regeneration  (see references 31 and 40 in section three).  As environmental managers, urban farmers may contribute to environmental clean-up and control of vector breeding sites.

 While work on the relationship between urban agriculture and health transition in zoonoses is still relatively recent, the examples included in this paper suggest that this should be a matter of growing attention.  There is little work which addresses the health implications of zero-graze practices, as they relate to urban zoonoses and sanitation in crowded, informal settlements. In addition to further studies on brucellosis and echinococcosis, multidisciplinary research teams need to consider a variety of other zoonotic diseases (chagas, leishmaniasis, toxoplasmosis, bovine tuberculosis, anthrax, Q fever and leptospirosis).  

IDRC has already done extensive work on trypanosomiasis (chagas) and leishmaniasis, however these studies have been limited to rural areas where these diseases were found to be endemic.  Where chagas has been studied in urban areas, the causes were limited to congenital pathways and blood transfusions.  As urban agriculture rises in popularity, tick-borne diseases like leishmaniasis and chagas may increasingly be identified as urban diseases.  Already Birley and Lock have cited preliminary investigations which raise concerns about the increases in chagas infections in peri-urban areas from livestock keeping.   These earlier studies from rural areas provide a foundation from which to explore these zoonoses in the context of urban agriculture.

 Appendix 1
�Health transition diseases refers to those diseases which were formerly regarded as rural diseases and are now appearing in urban areas


�(Tanzania) 1974; Amendment 1981. 


�“The [Ecosystems Approach to Human Health (ECOHEALTH)] Program Initiative supports research on the relationship between all components of an ecosystem to define and assess priority problems that affect the health of people and the sustainability of their ecosystem. In pursuing the aim of improving human health and well�being while simultaneously maintaining a healthy ecosystem, the emphasis is on the design of solutions based on ecosystem management rather than health sector interventions” (ECOHEALTH, 1998).     For more information on ECOHEALTH at IDRC please visit their website: <http://www.idrc.ca/ecohealth/index.html>.





