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Ecohealth at last!

For an ecologist of early vintage, the emergenacohealth is an historical step. It
involves the appropriation of ecological knowledgel methodology by the prescriptive
sector of the social sciences. Indeed, until thies, ecology was monopolized by
biology: the International Biological Programme PIBhad clearly confined its scope by
exclusively aiming at the behaviour of plants anghels "in the wild." This position was
justified by the fact that very few explicitly ecgjical research papers were set within
man-occupied spaces.

Forest ecology had nevertheless taken its stamea,itit was geared to economic
considerations. Agricultural ecology had made Vfery inroads. Human ecology, in spite



of the excellence of its founder's treaty (Thomakn 1924), remained in the shadows.
Urban ecology hardly existed.

One had to wait for the dramatic entry of anthrogats, sociologists, economists,
architects, and urbanists to break the monopoBiabgy. This master science, not
unlike Physics, was submerged in "the heart ofenAtin molecular biology. Botanists
and zoologists no longer breathed the maritimenair wet their feet, nor submitted to
tropical heat or alpine cold. They seemed to thingk the tasks of taxonomy and field
ecology were done.

The human sciences, on the other hand, were jagpyopriating the arsenal of facts and
processes discovered by the ecologists and thgpretations that they had offered. On
the occasion of a symposiufuture Environments of North Amerjcaeld by the
Conservation Foundation of Washington in 1965 giteat economist Kenneth Boulding
had vehemently exclaimed: "You ecologists, you tdkmdw what a good thing you
have!"

Health is not the absence of illness in Jean Lepelspective. It is better defined as a
harmonious participation in the resources of therenment, which allows individuals
the full play of their functions and aptitudescdin hardly maintain itself if the
exploitants that we are do not assume full resyditgifor a vigilant economy.

This generation is in the act of gravely menachmegtieritage of its descendents. The
present text ably describes the damages that sitdevat the planetary level. It
emphasizes the help that IDRC offers, at the founers of the planet, in spaces where
uncontrolled natality inhibits a traditional wisddhrat must adjust to the perception of
science.

This is a big step beyond missionary paternalisowéler, one might have welcomed a
parallel environmental problematic of the industcauntries with that of the Third
World to whom an avoidance of our errors should$sured.

A reading of this book is so very profitable thatavishes to go beyond its premises. If
the author should be more in the foreground, helavbardly be blamed. Should he also
retrace his own itinerary, he would all the bettegage in a perspective of Canadian
accomplishments.

In an epoch where the aid of industrialized coestto areas of poverty aims at an
increase therein of their purchasing power, ancarmeinvestment of profits achieved, it

is very useful to read such an objective accoutitigone. Jean Lebel, actor and witness,
offers us a truly innovative analysis.

Pierre Dansereau

Professor of Ecology

Institut des sciences de I'environnement
Université du Québec a Montréal



Pierre Dansereau, professor emeritus of ecologyeatniversité du Québec a Montréal,
has had a long career, from the forties onwartgaching and in research. He has
occupied various positions at the universities aihtiéal, Michigan, Columbia (New
York), Lisbon, and Dunedin (New Zealand). He wasisaant director of the New York
Botanical Garden and is the author of several baokisother publications in the fields of
plant taxonomy and genetics, plant ecology, bioggainy, and human ecology.
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Preface

Human health cannot be considered in isolatiodeftends highly on the quality of the
environment in which people live: for people tohsalthy, they need healthy
environments.

The Ecosystem Approaches to Human Health progra@aotda's International
Development Research Centre (IDRC) — the resuhariy years of collaboration
between Canada and the countries in the Southa# iisnovative response to human
health problems resulting from the transformatiohigh-risk management of either the
environment or human health. This program is basedhat has become known as the
Ecohealth approach.

The purpose of this book is to introduce the Ectthegproach, provide examples of
how it is applied, and draw a few lessons that khencourage its use by decision-
makers. This approach to human health places hbiags at the centre: the aim is to
achieve lasting improvements in human health byhtaaiing or improving the
environment. Its proponents work for both peoplé tre environment.

At IDRC, the Ecosystem Approaches to Human Healbigiam reflects many years of
evolution in support for health research. In theyedays, the research supported was
largely biomedical: vaccines, disease-control sgias, and contraception. Later, IDRC
began to take the environment and the communityantount. In 1990, the program was
called Health, Society, and Environment but, altitoit involved specialists from
different disciplines working together, it sougiiyto improve human health, not the
environment.

IDRC created the Ecohealth program in 1996. Thgwative program proposed inviting
scientists, decision-makers, and community memtoansork toward improving the
community's health by improving the environmentisTwas the first step in adopting a
deliberately transdisciplinary approach in an IDRGgram. Since then, the program has
supported some 70 projects in about 30 countriésiim America, Africa, the Middle
East, and Asia.

The Ecohealth approach is anthropocentric — maxty@ ecosystem revolves around
seeking the optimal balance for human health arldhveeng, rather than simply on
environmental protection. Thus, its objective i$ taopreserve the environment as it was



before human settlements appeared. The preseimcenain beings creates a new
dynamic whereby people's social and economic dgpisaneed to be considered,
particularly since people have the power to conttel’elop, and use their environment in
a sustainable way, or to abuse it. That is anmaigaspect of this approach.

Another original aspect is the adoption of a rese@rocess that is not restricted to
scientists, so that the knowledge acquired camtegiated into people's lives. The
effectiveness and sustainability of these actisasaaithe heart of our concerns. The
challenge is meeting human needs without modifgingeopardizing the ecosystem in
the long term — and, ideally, even improving it.

The many inquiries we have received have convinsedf the importance of presenting
our ecosystem approaches to human health. THa im&in purpose of this book. Also,
by sharing research findings and lessons, IDRC sigpeontribute to the development of
a vision and tools that decision-makers can usepliaboration with communities, to
formulate health and environmental policies.

| would like to warmly thank all the members of theosystem Approaches to Human
Health team at IDRC, particularly Roberto Bazzama Boischio, Renaud De Plaen,
Kathleen Flynn-Dapaah, Jean-Michel Labatut, ZsOfiasz, and Andrés Sanchez, for
their contribution to this book, as well as Gillesrget and Don Peden for their work
during the first years of our program. | am alseplg grateful to all of the Ecohealth
project participants throughout the world who hhedped to develop ecosystem
approaches to human health and are working eneadjgtio put them into practice. This
book would not have been possible without theitadration. Finally, | am grateful to
Danielle Ouellet, editor dDécouvrirmagazine in Montréal, who produced the first draft
of the book, and to Jean-Marc Fleury and his tealfDRC's Communications Division
for their patience in seeing this project througltoempletion.

Jean Lebel

Jean Lebel earned a master's degree in occupalieaktih sciences and a graduate
diploma in occupational hygiene from McGill Univigysin Montréal, as well as a PhD in
environmental sciences (1996) from the Universit&aiebec a Montréal (UQAM). He
is currently team leader of IDRC's Ecosystem Apphes to Human Health program
initiative. As an environmental health specialig,spent of much of the four years of
study leading to his PhD in the Amazon region aiAir With a transdisciplinary
research team, he studied the effects of low-legrtamination, especially by mercury,
on human health. In April 2001, he received thst iWQAM Prix Reconnaissance from
its Faculty of Sciences for the work he "has pioaddy helping developing countries
preserve the balance of their ecosystems and ptbebealth of their citizens."

Chapter 1
The Issue



Can people remain healthy in a world that is sMkfat sort of environment are we going
to leave behind for our children? How can we explonrenewable resources without
harming our health? What are the realistic compsesineeded between the short-term
benefits of exploiting natural resources and timgiterm costs to the environment and
human health? How can we live in overcrowded citighout poisoning each other?

In the mountainous regions of the Andes, the Higadaor Ethiopia, impoverished
peasants eke out their living from the land andasimmally have enough left over to sell
at the market. Their farming techniques often leasbil degradation. Sometimes they
result in collective poisoning because of the mesofspesticides. In the Amazon,
families struggling to clear their little plot aind in the forest release mercury that has
been locked up in the soil for hundreds of thousasfd/ears. Through a long process,
this mercury becomes toxic and finds its way ihit bodies and that of their children.
People in Mexico City and Kathmandu, despite theirerty or perhaps because of it, can
produce enough pollution to reduce their life expecy. In the mineral-rich regions of
the Andes or India, the local mining industry pa®s much-needed jobs, but sometimes
at the cost of poisoning the soil, which contanmesahe miners' food and that of their
families.

In developing countries, the longstanding environtaly harmful effects of
deforestation and overgrazing are now being agt¢gdvay the disastrous consequences
of industrialization and modernization. The ecosyst suffer the combined assault. At
the beginning, exploiting an ecosystem automatigakiuces its resilience or ability to
rebound. When that ecosystem also has to sustapidly growing human population
reduced to adopting basic survival strategiesetiosystem's resilience can be lethally
undermined. But even before that, a series of peevmechanisms can be set in motion,
endangering the health of populations.

The issue that ecosystem approaches to human kedhle Ecohealth approach —
address is no less than humanity's place in its@mwent. As Mariano Bonet, the leader
of a rehabilitation project in the oldest sectidiHavana, puts it: "The Ecohealth
approach recognizes that there are inextricabks loetween humans and their
biophysical, social, and economic environments déinatreflected in an individual's
health."

The ecosystem approach to human health is tiduetoverall development of ecology
during the second half of the 20th century. Thergerce of this discipline has
influenced the thinking of physicians like Dr Bonletit also of many other specialists,
including environmentalists, urban planners, agnaists, biologists, and sociologists,
both in developing countries and the industrialimextld. In the beginning, ecology
adopted a perspective that was largely based obidpéysical aspects of an ecosystem.
In fact, some people still consider ecology as amsef restoring ecosystems to their
primitive state. Faced with the reality of a glopapulation of some 6.3 billion people
that is well on its way to 9 or 10 billion withirD5ears, however, it is difficult to exclude
people from the ecological equation. An increasinmber therefore now include human
communities in the description of contemporary gste&ms.



For those with a holistic vision, humanity with #&spirations and its cultural, social, and
economic universe is at the heart of the ecosysteran equal footing with biophysical
parameters. The living and the nonliving elememtsature interact toward a dynamic
equilibrium that, better managed, should ensurestiséainable development of human
communities.

From Stockholm to Johannesburg

In 1972, for the first time, the environment apgebon the world's agenda at the United
Nations Conference on the Environment in Stockh&lirom there was born the notion of
"eco-development.” Then, in 1987, the Brundtlamqbre— Our Common Future —
introduced the idea of sustainable developmentagelopment that meets the needs of
the present without compromising the ability ofitt generations to meet their own
needs." Although this acknowledged the role of peapenvironmental change, it took
another five years before the connection betweertivironment and human health was
clearly made at a major international conference.

The United Nations Conference on the Environmedt@evelopment in Rio de Janeiro
in 1992 advanced the concept of sustainable deradopand specified the place of men
and women in such development: "Human beings ateatentre of concerns for
sustainable development.”

Agenda 21, which the governments of 185 countrikgpted at this conference in Brazil,
clearly spelled out the close link between humaadtheind the environment. In fact, an
entire chapter of Agenda 21 is devoted to the ptate and promotion of human health.
Simply put, if people are not in good health, depetent cannot be sustainable. Agenda
21 highlighted the connection between poverty amtbodevelopment on the one hand,
and the connection between environmental proteei@hnatural resource management
on the other. This new notion captured internatiatizntion. Agenda 21 also identified
the many partners involved in implementing thesasuees: children, women, youth,
indigenous peoples, workers, farmers, scientistghers, business people, decision-
makers, and nongovernmental organizations (NGOs).

The World Summit on Sustainable Development in dokaburg, in August—September
2002, placed much more emphasis on the social @mbenic aspects of sustainable
development. Health was one of its five prioriti€ee World Health Organization
(WHO) has taken responsibility for an action planhealth and the environment. This
plan deals with several issues at the intersectidrealth, the environment, and
development, such as water contamination, air pofiuand the management of toxic
substances.

IDRC's Ecosystem Approaches to Human Health prograricipates in this movement
toward heightened concern with the links betweeaitheand the environment. This
program was created at the crossroads of the dawelat of practices in public health
and in ecosystem health. The program takes a igplilstnamic approach that evolves



with the experience of its partners in both Sourth Morth who are working on
development issues affecting local communities.

Ecosystem health = human health

Discoveries in health and progress in healing tegles have considerably reduced the
incidence of infectious disease in industrializedrdries and, to a lesser extent, in
developing countries. The biomedical approach aithes based on methods of
diagnosing and treating specific pathologies: catbg@gen = one disease. This approach,
however, does not take into account the connecbehseen disease and socioeconomic
factors such as poverty and malnutrition, and dess of the connections between
disease and the environment in which sick peop& In general, the biomedical
approach to human health displays the same laaktertion to the impact of cultural
factors on high-risk behaviour and the particulanerability of certain groups.

Despite some progress, environmental factorsdsiinatically affect the health of many
people. WHO estimates that approximately threeianilthildren die each year from
environment-related causes and more than one maliults die of work-related illnesses
or injuries. Between 80 and 90 percent of diardeeses are caused by environmental
factors. In developing countries, between 2.0 abd8Blion people use fuels that give off
smoke and other harmful substances. In rural apeas,animal husbandry practices
result in the spread of animal-transmitted diseasésresistance to antibiotics.

In many ways, traditional methods have failed tpriove the well-being, health, and
sanitary conditions of people living in the Soufhese failures concern scientists,
governments, international organizations, and dagencies. Needed are changes in
programs and policies and the vision to look beyoorventional health practices. To
start, we need to look beyond the biophysical attarstics of ecosystems.

Beyond the biophysical

Predicting the health consequences of the mangaictions between different ecosystem
components is enormously challenging. Most agrattttese interactions are highly
complex and, to cover more than just biophysicehpeters, researchers will need to
review their research methods and be open to newsfof cooperation.

The impact of environmental factors on human heattparticularly on the health of
people in the South — is now well established. tntN Africa, for example, 70 percent
of wild plants have a household use, either as ca¢idn or food. But despite its
importance, African forestland, which covers 22cgai of the continent, lost more than
50 million hectares between 1990 and 2000. Fquats Latin America contributed 190
of the 418 million hectares of forests lost throogththe world during the last 30 years.
The loss of biological diversity associated witlstkind of disappearance may have
direct consequences on human health since abqerédnt of the world's population
uses traditional medicines, derived directly froatunal sources. In the "new" urban



environments, sewerage systems, where they exetflow with the household and
industrial wastes produced by city populations Hratexpanding by 2 percent per year.

In this context, it is impossible to improve thezeanment without including the human
population, with its inherent social, cultural, aambnomic concerns, in the management
of resources (Figure 1). In fact, the more we dargtabilize ecosystems by external
measures, such as irrigation, drainage, fertilipengesticides, the more we diminish their
ability to regenerate themselves. A sectoral apgrasno longer adequate: co-
management of human activity and the environmeessential. This challenge requires
that disciplines draw together to study the humamirenment relationship.

' Health
Community

The traditional approach The ecosystem approach

Ervironment
| Community

Figure 1. The ecosystem approach gives equal imparice to environmental
management, economic factors, and community aspinains. Traditional methods
focus more on the latter two, to the detriment oftie environment (adapted from
Hancock 1990).

The economy, the environment, and community nekddéfect the health of the
ecosystem. Focusing on just one of these factdisetdetriment of others compromises
ecosystem sustainability. The Ecohealth approattuss part of the sustainable
development process. It promotes positive actiotherenvironment that improves
community well-being and health. The underlying dtyyesis of the Ecohealth approach
is that the programs it generates will be lesslgtisan many medical treatments or
primary health care interventions.

Societies and their leaders often face a diffichltice: resort to simple, quick, and
sometimes expensive means of tackling complex prob] means that sometimes fail in
the longer term — such as the use of DDT as a niadiet to fight malaria — or invest
in socially and economically effective long-ternstinable development. To properly
address the sources of environmental degradatidmoawwork with all of the relevant
stakeholders, it is essential to go beyond simplth or environmental perspectives.
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Chapter 2
The Approaches

Striking a balance between the health of ecosystamdof the people who live in them
calls for a new research framework — a framewosk thcludes not only scientists, but
also community members, government representatwespther stakeholders.

The new research framework proposed in this bodkdascribed in detail in this chapter
is called the "ecosystem approach to human healtlEcohealth, for short. However,
before describing this approach, it must be stoes® each Ecohealth activity or project
inherently involves three groups of participaneseaarchers and other specialists;
community members, including ordinary citizens,qaads, fisherfolk, miners, and city-
dwellers; and decision-makers. This category inetuelveryone with decision-making
power — not only representatives of governmenttbeiokey stakeholder groups but also
those with informal influence based on their knalge, experience, and reputation. The
goal of each Ecohealth activity is to include tinis.

In addition to requiring the participation of thakeee groups, the Ecohealth approach is
based on three methodological pillars: transdis@pity, participation, and equity.

-»Transdisciplinarity implies an inclusive vision of ecosystem-relatedlth problems.
This requires the full participation of each of theee groups mentioned above and
validates their complete inclusion.

-» Participation aims to achieve consensus and cooperation, nptatiiin the
community, scientific, and decision-making groups &#lso among them.

-»Equity involves analyzing the respective roles of menwathen, and of various
social groups. The gender dimension recognizesrieatand women have different
responsibilities and different degrees of influenoedecisions: it is therefore important
to take gender into account when dealing with ext@sesources. For their part, various
castes, ethnic groups, and social classes oftenrlicompletely separate worlds: this
isolation has its own repercussions on health andss to resources.

The following sections discuss each of these giltard present examples of their
application.

A transdisciplinary framework
When scientists from various disciplines involvetbmdividuals and decision-makers

from the communities they study, we can say they eire operating within a
transdisciplinary framework. Scientists using asdisciplinary approach send a clear



signal that they will look at various aspects @rablem by closely involving the local
population as well as decision-makers in their work

When social problems are articulated in questibas¢an be addressed in a scientific
process, communities are able to express whatetkggct from scientists and decision-
makers. This, in turn, leads to "socially robustiu§ons. These are just two of the many
potential benefits of the transdisciplinary appfoac

Transdisciplinarity therefore implies the partidipa not only of scientists but also of
community representatives and other actors whagddition to possessing particular
knowledge of the problem at hand, have a role astdke in its solution. Such "non-
scientists" often belong to an NGO or governmeeiay. The transdisciplinary
approach gives them the right to be heard andlilgesieare their experiences,
knowledge, and expectations.

The trandisciplinary approach differs from the usigplinary research that characterizes
the experimental sciences, such as chemistry ayglqsh and the theoretical sciences,
such as mathematics. It also differs from the aigsiplinary approach, which studies
phenomena at the intersection of two disciplinas #ine usually close to each other, such
as the overlap between biology and chemistry thatdiven rise to biochemistry. Nor is

it equivalent to multidisciplinarity, in which resechers from different disciplines work
side by side, thereby enriching their own undeditamas a result of their colleagues'
input, but where coordination does not necesskady to integrated actions.

The complexity of the interactions between theaasieconomic, social, and
environmental components of an ecosystem requitegrated research strategies that go
beyond multidisciplinary frameworks (Figure 2).

A transdisciplinary approach enables researchens €ifferent disciplines and key actors
to develop a common vision, while preserving tishmess and strength of their
respective areas of knowledge. By adopting thisaggh at the outset the research team
avoids carrying out parallel studies whose resarispooled
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Figure 2. Human well-being in Yubdo-Lagabato, Ethigia, is closely linked to the
condition of agroecological system (adapted from IRl 2001).

only at the end. The integration of knowledge dreladoption of a common language
take place while the problem is being defined —t'shthe core of the transdisciplinary
approach.

Defining a common language

The case of mercury pollution in the Amazon (seg 8. 52) well illustrates
transdisciplinarity's contribution. The initial eggch focused exclusively on the role of
mining — specifically, small-scale gold mining irhigh mercury was used to separate
the gold from the ore. However, it was discovetet exposure to methyl mercury, a
toxic derivative of mercury, did not diminish ingmortion to the distance from the mine.
Thanks to the input of a broad range of speciailistie fields of fisheries, aquatic
ecology, toxicology, agriculture, human health,igbsciences, and nutrition, as well as
the participation of the communities concernedjas finally discovered that local
agricultural practices caused the problem.

In this particular case, a transdisciplinary frarngewvas not established at the outset, but
was introduced progressively. The research teaxparinents in integrating the
knowledge of specialists, local populations, ar@l@ctors gradually gave rise to a
transdisciplinary approach.



The projects supported by IDRC'S Ecohealth prodrawe often started with
multidisciplinary teams. This has been an importaeans of achieving
transdisciplinarity. These projects have succe@uédoadening the horizons of several
researchers used to concentrating on their owripdiise while working in parallel with
others. Despite this progress, however, wideniegsof research does not always result
in transdisciplinarity. Several projects began bydpicing essentially classic outcomes: a
diagnosis of degradation of the environment orwhhn health, for instance, made
without proposing concrete measures to improvethesloreover, participating
populations often became simple sources of infaonatther than full participants in

the project.

Since 1997, IDRC has therefore systematically stipddhe organization of preproject
workshops that give scientists, local authoriteas] community members the opportunity
to pool their knowledge and interests. This blegahinformation, ideas, and needs
makes it possible to define research objectivesdiearly reflect the community's real
priorities. At the same time, the workshop spesiBgpectations, because it is just as
important to state what the people will not rece®ace the community accepts that a
hospital will not be built or that additional grawill be obtained, it becomes easier to
reach consensus on what the community will actugglyout of the project.

One such workshop, organized in the Mwea regiothnafrNairobi, Kenya, played a
crucial role in a malaria-control project (see Bpyp. 43). The initial workshop brought
together 23 participants from 17 organizationsesenting government, local
communities, rice producers, and various churches.

Several complex issues were involved and no sidiglapline was adequate to provide
the knowledge needed to improve the environmemiglheealth situation. Therefore, the
scientific team assembled consisted of eight dis&p: a pathologist, a physician
specialized in parasitology, a public health sdestjaan agronomist, a veterinarian, an
anthropologist, a sociologist, and a statistictance the issues were clearly defined, the
team members integrated their knowledge and esgdrito the research program. As
mandated by the transdisciplinary approach, eaetialst was required to work with
representatives of other disciplines and to intiegttae knowledge and concerns of
nonscientific partners.

It is noteworthy that the composition of teams ohealvith a problem like malaria can
vary depending on location. Naturally, mosquitodsatways be a factor, but the local
sociocultural and political context will rarely bge same. The composition of the
research team will therefore vary according toréggon's particular needs. That is why
project planning — a process that can take up &anwo years — is so important.

To launch the process, the preproject workshops pbasven their worth by bringing
together scientists, community members, and paliictors. One workshop consists of
brainstorming between specialists and represeetat¥the groups most concerned.
Together, they define a vision and common langulagesubsequently facilitates the
conversion of research results into applicabletasnable action programs. Anyone



seeking a quick fix to social and environmentalgbeas abstain: the substantial
preliminary planning required for an Ecohealth pobjwill test your patience.

The success of a preproject workshop can be mahbyrieow easily the teams can get
started. For example, a team working on the coiorecbetween malaria and farming
practices in the Fayoum region of Egypt ran intgameonceptual difficulties very early
on in the project. Fortunately, the preproject vetidp gave them the opportunity to
integrate into their definition of the problem ade&irange of social, anthropological,
economic, behavioural, epidemiological, pedagogitédrobiological, hydro-logical,
medical, and policy-related aspects. They were #ida to rethink the project, go beyond
a strictly agronomic and ecotoxicological framewahd adopt a more holistic view of
the situation.

After consulting the local population, a projecattimitially focused on malaria was
expanded to include two other equally importanbjgms: the presence of
gastrointestinal parasites and schistosomiasifig®®somiasis, also known as
bilharziasis, is a parasitic infection of the inires, liver, blood vessels, or urinary
organs.)

In addition, representatives of the country's leaitd agricultural ministries became
keenly interested because their knowledge was taiterconsideration when defining
the project. What's more, a local NGO saw thisquias an excellent opportunity to link
social development — the NGO's mission — with th&tginable development of the
local ecosystem. Representatives of this NGO quicktame the project's main driving
force in the field.

In less than a year this transdisciplinary teamdedasn motion a research project
involving almost 2 000 people, a fifth of the vidlapopulation. These people make up a
representative sample that is tested every sixInsdotr malaria, schistosomiasis, and
gastrointestinal parasites. The team combinesrtfosmation with its analyses of soil
moisture content, soil erosion, and salinizatidmsTata is also analyzed in terms of the
socioeconomic and political characteristics ofwhaous community groups.

The initial findings show that agricultural pra@s; which have traditionally been
considered to be the cause of these diseasestateeronly factors responsible. For
example, a direct link has been discovered betwasas of schistosomiasis and
gastroenteritis and the proximity of the many sreah- or oven-dried mud brick
manufacturing operations in the region. The chiidso work in these factories show
much higher levels of infection than others.

The scientists involved generally agree that thit@irsuccess of projects using an
Ecohealth approach is partly due to the experi@ogeired in preproject workshops.

The challenges of transdisciplinarity



Even though, in theory, transdisciplinarity nowayg high standing in the scientific
community, it still remains a challenge for eacloealth project. Going beyond one's
own discipline requires a great capability for sya#is as well as sensitivity to the
strengths and limitations of others. Suceedingtmaasdisciplinary initiative requires
defining a research protocol (Box 1), finding waysntegrating the community in
problem definition, and ascribing appropriate intpoce to the various ecosystem
components.

Box 1. A transdisciplinary research protocol

A. The groups or key players

-» Scientists wanting to work directly for communitglvbeing.

-» A community ready to collaborate in a developmentpss that uses
research as a tool.

-» Decision-makers who are able to devote time, kndgde and expertise to a
process of consensus-building

B. The steps

-» Establish dialogue among the key players througrimal meetings and
exchange of letters and emails.

-» Solicit the financial support required to fund perh definition in a
preproject workshop that brings together key player

-»Qrganize a preproject workshop to

— Define the problem based on the views and knaydex each group (focus
group, maps, interaction, data)

— Identify common areas of concern

— Agree on common objectives

— Specify the methodological approach of each gaugrctor

— Define roles and responsibilities

— Establish a schedule for team meetings.

-» |terate protocols on the basis of the results aehie

-» Translate research results into concrete actiogrpros.

-» Ensure the project's long-term sustainability amhitor progress.

Equally challenging is assembling a team and omjjagpithe work of members from
extremely different disciplines. In agriculturabpgcts, for example, research teams are
still mostly made up of medical specialists andbagmists. In general, these teams only
have one social scientist, responsible simultadgdosthe sociocultural aspects of the
research, including gender and equity issues, @nidnpplementing the participatory
methodology.

Supervising a transdisciplinary project is all there difficult when the original concept
stems from a particular discipline and the reseaschre not aware of the
transdisciplinary nature of the problem. It is #fere only to be expected that the
development of transdisciplinary projects is tineesuming. Funders of Ecohealth
projects need to calculate the financial requireancordingly. Make no bones about it,
Ecohealth projects require large amounts of fire@reond human resources.



A participatory approach

An extensive body of experience, including thatuae in IDRC projects, has shown
that there can be no development without communitglvement. This is a main feature
of the ecosystem approach to human health. Patarpresearch gives equal weight to
both local and scientific knowledge. Feasible sohg are identified by exchanging
knowledge and jointly analyzing problems. Projeuntsst take local knowledge,
concerns, and needs into account. This requiresvimg the local population in the
research conducted in their community. This typeeséarch goes beyond the simple
verification of hypotheses and leads to action.

The participatory approach targets community regrtgdives and involves them directly
in the research process. It takes the differenbbgooups into account and facilitates
negotiations.

Box 2. Ethiopian peasants articulate their problems

Yubdo Legabato, a village of some 5000 inhabit&0t&m west of Addis Abal
in Ethiopia, was chosen as a test case for thedattbhapproach because of iits
extreme poverty, the poor health of its inhabitaatsl the apparent
intractability of its many problems.

The researchers sought to determine whether th@igpebYubdo Legabato
could articulate their health problems and fornmaukadtion plans to solve them
within a transdisciplinary framework. The villagevsre therefore asked what
criteria they used to assess their own health, vatadrs caused their problems,
and what actions they thought they could take faraove the situation.

Initially, the problem most frequently mentionedsasashortage of food. The
farmers attributed their problemsdbabuy which means "not having enough”
in the Oromiya language. However, after the researscencouraged the
peasants to identify broader causes for their prab| they cited several other
factors: lack of fodder, lack of water during thrg deason, soil erosion, and a
resurgence of malaria, measles, and gastroenteritis

The Ecohealth team then helped the villagers maikednnection between th
farming practices, the use of natural resources tlagir health. The results of
this study show that agriculture, the environmbaotpan health, and nutrition
are closely interrelated. They highlight the nezddopt a holistic approach to
the factors that are detrimental to human well-pelfor example, the practice
of sleeping on dirt floors with the animals durihg cold season, when the
average night temperature falls to 5°C, could erptaany of the population's
infections. But other reasons also underlie thisthparticularly the insecure
land-tenure system. Why should people invest irstanting beds when they
might be forced to clear out at a moment's notea/ing everything behind?
The researchers encouraged the farmers to thiotredtructive changes they
could make themselves, instead of waiting for aet$ielp. As soon as the
people realized that some of their practices warenful to their health, they
took matters into their own hands. Abiye Astatkeagricultural engineer with
the International Livestock Research Institute (Il.Roints out that since then



"People built different houses for their livestopkople built a separate room
for cooking their food, and also started buildiagsed platforms for sleeping.”
The researchers are convinced that the transdisaipllessons drawn from the
Yubdo Legabato project have great significanceotber mountainous regions
in Ethiopia, western Africa, and even the worldaage.

Community members are no longer considered as sigyhea pigs or data sources.

They actively participate in generating knowledgd developing solutions. They

become protagonists and change agents. To doegonthst be integrated at all levels of
the process — from the initial problem identificatj through research and assessment, to
the final stage of concrete action. As Mukta Laofahe Nepalese NGO Social Action

for Grassroots Unity and Networking (SAGUN), expki"We believe that involving
people in reflecting on their own situation is thest effective way of raising awareness
and internally understanding the need. Throughetitkscussions, community members
articulate action plans to address the problem& 3K helps them implement such

plans and advocates community issues at broadelslév

The way a research project in Buyo, Cote d'lvovas set up offers a good example of
the complex negotiating dynamics in the participagpproach. A boom in agricultural
production, especially coffee and cocoa, and thigling of a hydroelectric dam on the
Sassandra River attracted a large number of immigita the region. Since 1972, the
population has increased from 7 500 to 100 000.rékelting economic, environmental,
and social upheaval generated a host of problerdlsiding an indiscriminate use of
pesticides and inadequate sanitation.

An lvorian team set about to improve the situatierom the first preproject workshop
that brought together researchers, administrafifigals, NGO representatives, village
chiefs, men, women, and children, it quickly becarear that the community's concerns
were very different from the research team'’s.

Of course, people wanted to improve the local siftecture: electricity, roads, clinics,
schools, wells, and so on. But what they wantedaladl was housing. The construction
of the dam had flooded their land and the villadgerd been relocated to fibre-glass
structures. Over a 20-year period, these housesoltedl and were close to collapse. In
this environment, it was pointless for the researsto try to interest the people in the
research project: the priority was to address thesimg problem. The Ecohealth team
therefore contacted local and national authori®®n though the problem has not yet
been completely resolved, the researchers enhdinedredibility by responding to the
population's concerns.

Subsequently, the researchers were able to wolkthat population to address the
problem of water contamination. As a result, slandsfilters were installed, which can
eliminate 80-90 percent of microbiological contaamts and a large proportion of heavy
metals. Their installation was endorsed by a pligsitrom the local hospital, as well as
by community members who attended the meetingsoltaged by these initial
successes on the gastroenteritis front, the contynisnmow expected to move on to other



environment-related health problems, such as wxiare diseases and pesticide
exposure.

Increasing participation

Participation by communities in development prggqaiys out at several levels, ranging
from a simple response to researchers' initiativeaking charge of action programs.

About 95 percent of participatory projects remditha level of passive participation
whereby researchers just tell the people what piey to do. People then simply provide
information and respond to questionnaires. Theystes approach to human health,
however, aims to achieve at least a level of pagt®on in which people form groups
that set concrete goals to improve their envirortraed health. While most of these
groups tend to remain dependent on the outsidegrmjitiators, several succeed in
becoming autonomous. Other types of participatienreaen more desirable. One is when
communities and researchers jointly participatanranalysis of the problems that leads
to action, strengthens existing institutions, anelnecreates new ones. Such community
groups assume responsibility for local decisionsother level of participation is when
communities mobilize to bring about change in tlo@n communities.

Several difficulties and constraints can underntiveeimplementation of a participatory
approach. Levels of participation can vary from gnaup to the next and need to be
negotiated with the partners in each particulatextn Every group has its own concerns
and interests, which are sometimes compatible @ath other but are frequently not.
Researchers must therefore demonstrate greatmauexsraordinary skill in motivating
all concerned. An IDRC-supported project with Mapeiindigenous communities in
Chile is an example of particularly fruitful commitynparticipation (see Box 3, p. 24).

Initially, the tension between the national goveemtrand the Mapuches, who were
claiming land rights, prevented any collaboratiGonsiderable internal tension also
existed among Mapuche representatives. The respestt therefore took these factors
into account by immediately working with the Mapadissociation and taking
traditional Mapuche knowledge into account in pcoesign.

The researchers and the Mapuche launched a séneskshops to examine the treaties
between the Mapuche people and the Chilean governstedy Mapuche-related
legislation, and review traditional or nontraditahorms of negotiating with the
government. Although relations with the Chilean ggmiment remain tense, some local
Mapuche communities have rekindled a dialogue.

Challenges of the participatory approach

Unfortunately, at this time, very few projects itw®communities in the definition of the
research question. All too often, researchers paoatto consult NGOs, government
agencies, and local organizations, while discusswith the people directly concerned
are used solely to validate the project.



Many obstacles impede the implementation of a @pgtory approach. Some
communities have had bad experiences with rese@rali® failed to develop local
capacity. A tradition of dependency can also fosterperception that development
comes from the outside. Inequalities, power stmestuand local elites who hijack the
participatory process are other factors that cgrente effective community participation.

Other traps await researchers and specialistdcipatton should not become a rigid,
inflexible ideology: recognizing the value of shmyiknowledge should not crystallize

into a doctrinal attitude that the local populatismlways right. The search for new
visions, ideas, and values must remain a constartieen. Research team members need
to maintain a research-oriented attitude at alesinit is not enough to be the best in one's
discipline; it is also necessary to show opennedsaagenuine desire for collaboration.
The participatory approach succeeds when researsberalize with the local people,

stay out of local conflicts, foster the emergentkcal leadership, respect all categories
of people (including women, children, youth, and goor), and accept constructive
criticism.

However, some objections to this approach peisstexample, opinions differ as to the
skill level of local community representatives. &tists wonder whether local people
have sufficient information to participate effeely in defining the research question.
Some consider that the local people are not upegab of describing their health
problems in a comprehensible manner to the resei@cNo matter: the primary goal is
to encourage dialogue between researchers and coitieslso as to create a common
understanding of health problems.

It is often argued as well that local populationsndt have the resources to care for their
health or to treat illness.

Researchers must clearly explain that the goadti:iacessarily to build a hospital or
vaccinate children, but to help people identifyitlsevn solutions, based on
modifications to the ecosystem and resource managermhis element is crucial.

In a nutshell, investments in transdisciplinaryi@ctand community participation can
become the foundations for ensuring that the smistadopted are sustainable. The
resultant improvements in the recipient communitg'alth and environment should
repay this investment several times over.

Box 3. Improving the Mapuches' quality of life

The Mapuche indigenous people, now spread outaiweut half of Argentina
and Chile, suffer from serious problems of poveptyor health, and ecosystem
degradation. This deplorable situation is due tiaige part to the
implementation of policies by leaders who careteliabout communicating
with indigenous peoples. The goal of one IDRC-sufgabproject in Chile is to
find means of managing the ecosystem to provide diafking water for the
Mapuche living in the Chol Chol valley, 400 km dowof Santiago.

The government has converted the Mapuche's anckststlands into large,



company-owned farms. These changes have had mamyuhaonsequences:
degradation of soils, air, and \eat pesticide contamination; loss of biodiver:
food insecurity; and disputes both within and bemeillages. As a result, the
Mapuche have lost all trust in society at large.

Before attempting to change the Mapuche's situatemsions had to be
alleviated: this is what the participatory approachieved. The Mapuche's
views were included in the health program planmirneress. Several initiatives
were launched: a more rational use of pesticid@stroduction of traditional
crops; reforestation with indigenous tree spe@edsption of practices that
reduce soil erosion; and the establishment of mepeesentative community
organizations.

A considerable amount of work still remains to lo@el to improve relations
between municipalities. Survival issues also kioim large. Nonetheless, the
people are now better equipped to face these clgge

Gender and equity

Research does not take place in a vacuum. It idumiaed in communities, with men and
women whose life is determined by economic, soaiad] cultural factors. Understanding
the qualitative and quantitative differences betwi® community's various social
groups helps to reinforce development action progra

Gender is one aspect of the Ecohealth approacistieals light on the way in which
male—female relations affect everyone's healtlanyancommunity, men and women do
things differently. Beyond biology, the gender dime®n covers cultural characteristics
that define the social behaviour of men and wonmehthe relationships between them.
Each gender's particular tasks and responsibiltiesonstantly being renegotiated in
households, workplaces, and communities. This spai responsibilities can affect
human health, as in the case of communities irheantCoéte d'lvoire.

It is generally assumed that an increase in ireigaice production results in more cases
of malaria, since mosquitoes — the vector of malax breed more prolifically in wet
environments. However, a comparison of two agroggtesns in northern Cote d'lvoire,
one with no irrigation and one rice harvest perye® the other with irrigation and two
harvests per year, has invalidated this hypothsile confirming the impact of rice
culture on the incidence of malaria. There areag®t more mosquitoes and more cases
of malaria among young children in the villageshwitigation, but the rate of malaria
transmission (the number of infectious bites paryes identical in both groups.

The IDRC-supported researchers studying this sitngtostulated that it was not only
due to environmental factors, but that social,uzalf and economic factors were also
involved. Their research shows that the increaskeémumber of mosquitoes as a result
of irrigation does not necessarily cause an iner@ashe

Table 1. In villages with two rather than one riceharvest per year, women
are more likely to be involved in the harvesting pocess.



1 harvest/year 2 harvests/year

Men (primarily) 61% 34%
Women (primarily) 21% 43%
Men and women 18% 23%

Source: de Plaen, R.; Geneau, R. 2002. Cahiergldgtt de recherche
francophone/agriculture, 11(1), 17-22.

transmission of malaria because of the insectstested life-span. Rather, the variation
in the incidence of malaria between the villagemanly due to changes in the
socioeconomic status of women.

Traditionally in this region, when dry-crop ceresigh as millet made up the people's
staple diet, family heads were responsible forifegtheir families. The moist valley
lands were used almost exclusively by women, whol@vetock the rice and market-
garden produce in their personal storehouses. \Wdwehwas short, the women could use
these reserves to help feed their families; theydcalso sell them to satisfy personal
needs or respond to family emergencies (Table 1).

Systematic irrigation of these lands has madessitde to produce two harvests per year,
but it has also changed the division of labour. iHoeease in the quantity of rice grown
by women in the valley bottoms has led to a redudcin dry-crop cereals, hitherto grown
on the plateaus. Women have thus gradually becespmnsible for feeding the family.
But since the amount of food they can produce tislpadequate to do so, they have
little or no opportunity to sell their productstime market. Nor do they have time to
participate in additional income-generating agtiaal activities. This means they no
longer have sufficient income to take quick actbihe first signs of illness. Thus, in
two-crop villages, women's new status no longevadlthen to react as quickly as in
villages with only one crop, although, with mala®arly treatment is needed to reduce
the severity of an attack. In a nutshell, curremntls of malaria are due to more than just
biophysical changes in the agroecosystem.

This story well demonstrates the importance ofyshglall aspects of a problem, and not
only its biomedical or environmental dimensionstHa Ecohealth approach, any
response or action is useless if differences inlgeroles and responsibilities are not
taken into account.

Research that takes cultural and socioeconomierdifices into account will naturally
lead to consideration of the concept of equity.ifdon of labour is not only a matter of
gender; it also varies by social group since peoplewer status have access to fewer
resources. Consideration of the equity dimensidhiwia gender analysis framework
also shows that "male" and "female" are not inddpahcategories, but that the status of
individual men and women also depends on their etip@jc group, and social class.
Male—male and female—female differences also exist.

Even though remarkable progress has been made, stilicemains to be done to
include women and other marginalized groups inréisearch agenda. For results to be



truly convincing, the approach taken needs to laitgtive as well as quantitative, as the
problem of battling plague in Tanzania well illugs.

For almost 20 years, despite constant efforts,yaag still prevalent in the Lushoto
region of Tanzania. In fact, it has become virtpalhdemic. In 1991, an IDRC-supported
project called on an epidemiologist and an expequantitative social sciences. These
two early researchers now work as part of a traf@dary team that includes a gender
specialist and a specialist in community partiggoat

Even though the plague problem in Lushoto has ebbgen resolved, certain behaviour
patterns have been identified that shed new lighte issue. Rural development experts
have observed, for instance, that, unlike otherrnamities in eastern Africa, the
residents of Lushoto store their grain stocks utigeroofs of their homes, directly
above the living quarters. The epidemiologistsatiit found that women and children
were most susceptible to contracting the plagu¢hrpologists and other social
scientists then discovered the reason: the womeérlaifdren usually fetch the corn for
cooking. They are thus more likely

Box 4. Healthier farmers in Ecuador

Carchi province in northern Ecuador is one of thentry's main potato
producing areas. Here, close to 8 000 farmers g@ywercent of the national
crop.

The use of pesticides and fungicides, which startede late 1940s, has
enabled the people to move from subsistence to@aghfarming, with a
concomitant large increase in family income. Howetlee rate of pesticide-
related deaths in Carchi is one of the highestéwtorld: 4 people out of 10
000 each year. In the rural areas, 4 percent gidpelation also suffer from
nonlethal poisoning, but do not report their cooditto the authorities.

A team of researchers studied three villages ustagystem approaches to
human health: La Libertad, Santa Martha de Cubd Sam Pedro de Piartal.
Their transdisciplinary approach included gendesesfit parameters.
According to an Ecuadorian researcher, the lateMea Mera-Orcés, the
difference between male and female attitudes towasticides lies in the fact
that "it is widely believed that pesticides canhatm a strong man." Research
has shown, however, that men and women are equaigrable: the men are
mainly exposed while working in the fields while mven and children are in
contact with dangerous products either in the h®udeere the products are
stored or when the women wash the men's contandicétthing.

With the adoption of new, integrated pest-contechiniques and better targeted
spraying methods, pesticides are now being appliech more efficiently. The
result has been a drop of 40-75 percent in th@lusertain fungicides and
insecticides. Production costs have dropped ingiamdhereby increasing
people's income. Now, women are no longer reludtatell the men to take
care and the men themselves are starting to rahbizehey should be more
careful when handling pesticides.



than adult men to come into contact with the nafissted with plague-bearing fleas that
look for food in the same place.

Another specific cultural pattern plays a rolehistsituation. In large families, nursing
women and the men have priority for the househbleds, while children and the other
women sleep on the ground where there is a muchteagrask of coming into contact
with rodents that move around the house at night.

Inclusion of the various social groups in the resle@genda is not solely a question of
equity; it is, in fact, a question of "good sciehttieensure that the research findings are
valid. It has even been observed that in socidkgys subject to a high degree of stress,
conflict can often be transformed into cooperatlmough a strategy that emphasizes
women. However, it should also be realized thairibeeased involvement of women in
various committees is itself an additional stresmarause of the time and energy they
must invest in these tasks.

With its three pillars of transdisciplinarity, p@ipation, and equity, the Ecohealth
approach has now proven itself. Communities haemgéd the ways they manage their
environment and have improved their overall health.
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Chapter 3
Lessons and Successes

The Ecohealth approach has been tested in threw erajironments that pose serious
threats to the health of both ecosystems and peegpecially in developing countries:
mining, agriculture, and the urban regions.

In each of these sectors, the ecosystem approdahman health has lived up to its
potential. And in each can be found the three nulugical pillars described in the
previous chapter, harbingers of the approach'sesscand of the identification of
concrete, feasible solutions.

Mining

The economy of developing countries depends maue ttmat of most of their
industrialized counterparts on the exploitatiomafural resources — in fact, that is one
way of defining them. In more than 30 developingrdoies, for instance, mining
accounts for 15-50 percent of national exports|enhianother 20 it still plays a
significant economic role. Small-scale or artisanaling, most of which is concentrated
in the countries of the South, provides work fomiilion people and affects —
positively or negatively — the lives of betweenatl 100 million people.



The spectacular growth of mining around the woxerts enormous pressure on
ecosytems, which can have harmful repercussiorsioran health. In Brazil, for
instance, the 900 km corridor carved out of thgjerirom the Atlantic Ocean to the
huge Carajas mine has had an impact on more tHaB@Dkm2 of land. The discovery
of gold alongside the Tapajos River in Brazil irc89Provoked a "rush" of some 200 000
prospectors and miners into an undeveloped aralytédcking a sanitary infrastructure.

The life cycle of any mine generally consists gethmain phases — exploration and
construction, operation, and closure. Each phassepts its particular threats to the
health of ecosystems and human populations.

Exploration and construction cause mainly biophgisiamage. Low-altitude exploration
flights disturb the local people and frighten wiilell The excavation process causes
erosion, makes it easier for pollutants to reactemaurses, and alters animal behaviour
patterns. Road-building also leaves scars thah dfédray the mine's presence in an area.
This preliminary phase of a mine's life cycle raiiee population's hopes of gainful
employment, but it also creates insecurity.

In small-scale and artisanal mines, environmerdgadahe is often due to the high cost of
"clean” technologies as well a to a certain inddfece on the part of the exploiter. Gold
mines, for example, have a number of impacts ostie®unding ecosystem: water is
contaminated by metals, vegetation is destroyedi sail is exposed to erosion. The
surrounding communities, for their part, must deil increased rates of alcoholism,
violence, and prostitution. In addition, all typgEfsmines generate potentially dangerous
gaseous, liquid, and solid wastes. As a resultymiaers in Africa, Latin America, and
Asia have now been declared biologically dead.

Finally, all too often the closing of a mine simpheans it is abandoned. It is rare in
developing countries for governments to have tharma¢o rehabilitate mines abandoned
by the private sector. The situation is even wardbe case of artisanal mines that are
often abandoned without any prior planning.

In a mining environment, human health, both physacal mental, is subject to constant
assaults. The most common are respiratory irrifanttise pollution, constant vibration,
and contaminated drinking water. In many instaneesy little is actually known about
the various contaminants, their dynamics, and hmy aire passed to humans. For
example, two Ecohealth projects — one dealing widrcury in the Amazon, the other
with gold in Ecuador — have shown that the locglydation's exposure to contaminants
does not only come as a result of industrial atgtivh fact, agricultural practices such as
slash-and-burn cultivation and mountainside cultbracan also release naturally
occurring toxins into the environment as a resu#ta erosion. This places a double
burden on precarious communities, some of whicloties located far from the mines.

Mining operations sometimes restrict people's actearable land, reducing the
production of fresh food, and thus harming humaaltheLocal inhabitants also resent
the sudden, massive influx of newcomers, precgitdtly the opening of new roads: this



can lead to conflict. The opening of a mine aldecs$ local women in some countries
because they are banned from working in the mineseveral cultures, the presence of a
woman in a mine is considered bad luck. This exatuseduces women's earning
potential and thus their influence within both tifaimilies and their communities.

The link between the environment and human heslgaiticularly critical in a mining
environment. This is why the ecosystem approadtutoan health, especially through
community participation, emerges as a valuableftmoéffective action.

Traditionally, studies of the impact of mining oarhan health and the environment have
used a unidisciplinary approach that focuses oarticplar issue. For the past 20 years,
considerable research has been conducted on emardgal pollution, community health,
and socioeconomic development. Usually, these Bpacialyses of particular problems
do not make it possible to characterize all facéts problem in space and time. An
enormous gap exists between analysis and effewimedial action.

In countries of the South, conditions in the mio#&sn leave a lot to be desired: the heat,
inadequate ventilation, and constant threat of -tasereate an oppressive working
environment for ill-equipped miners, some of wham @ery young boys. Wages are
low, irregular, and uncertain.

Processing ore also entails its particular shaggablems. Miners who use mercury to
extract gold often suffer from troubled vision,nrars, and memory loss caused by
mercury's toxic effects. Despite the risks for harhaalth and the environment,
mercury's ease of use and low cost make it iriblsio gold prospectors. Even small
extraction facilities to which miners sometimesprtheir ore use techniques that release
lead, mercury, manganese, and cyanide into rivedsteams. Within a few years, a
charming area recreational area has become askfelme that no one dare use.

In the mining towns of Zaruma and Portovelo in keut Ecuador, IDRC is supporting
the Fundacion Salud Ambiente y Desarrollo (FUNSAD environmental health and
development foundation), an NGO that has commitsadf to the Ecohealth approach.
The foundation has assembled a transdisciplinamy tef three doctors, two geologists, a
sociologist, and a community development workeraddition, 12 community members
work as project associates, collecting informatarthe lifestyle and work of 1 800
inhabitants. The third group of key players repnéseunicipal government.

In both cities, people knew that the river was geiontaminated by the small ore-
processing facilities. They also believed thatwlager further downstream, below the
rapids, was not polluted because of the rapid otrfleo everyone's surprise, analysis
showed the presence of lead many kilometres bdlewapids and the processing
operations. It seemed impossible for the lead filmenfactories to be found so far from
the mining zones.

Now, it is suspected that lead is released intetheronment by land clearing and soil
erosion resulting from mountainside cultivatiorstjas the erosion of the banks of the



Amazon's tributaries releases mercury. FUNSADSgs akamining atmospheric
pollution, especially the effect of climate on pbdnt retention in a valley in the heart of
the Andean cordillera. In addition, the hypothélsa the lead might come from a
contaminated aqueduct has not been eliminatedidiian to these findings and
hypotheses, the project has led to talks betwesiottal authorities, the miners, and the
communities to find solutions. In southern Ecuatloe, transdisciplinary approach has
led to the identification of problems that wouldh@twise have gone unnoticed in a more
traditional research context.

Moreover, the use of local people to conduct therinews proved to be a positive
experience. The interviewers did not simply acs@srces of data, but involved
themselves thoroughly in the process, going sadao propose solutions. They
developed their own vision of the project, incluglaspects that the researchers had not
anticipated, such as controlling the municipalipractice of dumping garbage in the
river and implementing an environmental code taicedhe discharge of mining residue
into the water. The data-collection team thus fiansed itself into a genuine community
action group.

This experience shows that the participatory apgraeorks. But the initiative has to
germinate within communities and the research teast remain vigilant to ensure that
it does not suffocate initiative by adhering atcalt to the project’s initial parameters.
"What pleases me most in this project,” explainmm@uoda Lucero, one of the
interviewers, "is the feeling of belonging to th@mamunity and the hope of being able to
improve the situation." FUNSAD's success attestha@rinciple that "development
comes from within. "

One of the Ecohealth approach’s main challengtgeimining sector is bringing together
industry, government, and local community represregs to consult on common
problems. Attracted by new legislation in develgpaountries that throws open the
country's doors or by the abundance of mineraluess that can be extracted at very
low cost, senior mining companies and a host abjucompanies from countries like
Australia, Canada, and the United States are iimgest new operations. Here as
elsewhere, however, each heady period is inevitatiywed by a depression. For
example, for several years starting in 1993, LAtimerica experienced a real boom in
mining activity that was largely driven by juniormhs from Canada.

Since governments in developing countries are oféey centralized, local and regional
authorities have little power over mining activigrecent underfinanced efforts at
decentralization have faltered, notably becausal laied regional officials, who have
traditionally been excluded from the decision-magkimocess, lack training for their new
roles. It is thus difficult, if not impossible, tmplement policies formulated further up
the hierarchy at the local level, regardless of leoightened these policies might be.

The situation is complicated by the vulnerabilifytlte populations affected by these new
mining activities. Mining stands a



Box 5. The mines of Goa

Intensive mining has been underway in Goa for ntioa@ 35 years. Because of
the employment created and the services provithedptal economy has
performed very well indeed. Nevertheless, hillsidage been flattened and
forests cleared. People complain of dusty air,ddup wells, and rain that
washes mining waste into rivers, streams, anddield

A survey of the inhabitants of 57 villages, as vasllof mining companies and
government representatives, identified common carscensufficient
compensation for land taken; degradation of aitewaoil, and forests; health
problems like diarrhea, jaundice, malaria, flu, aodghs; the eventual closing
of the mines; and insufficient investment in reticeg education, and health
(Figures 3 and 4).

On the basis of this inventory, a team from theaatergy Research Institute
New Delhi identified indicators of well-being andality of life that all
stakeholders accepted. With IDRC assistance, t#m seicceeded in
determining social and environmental performandgcators that, for the first
time ever, measured the economic, environmentdlsanial costs of mining
operations. The team also developed optimal reventezia to ensure the long-
term economic sustainability of mining operatiobh€an already be stated that
the mines' contribution will only be positive ifp®f their revenues is used to
reduce the mines' environmental and social costiifore generations.

These indicators do not solve all the problems{ihey do help resolve disput
make decision-makers more sensitive to everyom&dsiand preoccupations,
and foster responsibility and transparency. A spacdiscussion has been
created. That's a good start.
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Figure 3. Stakeholder map for the mining industry h Goa, India (Source: Noronha
2001).
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Figure 4. The central intersection shows concern§iat are common to the key
stakeholders in the Goa mining industry (Source: Nmnha 2001).

good chance of aggravating already difficult sitwad in which poverty, high population
densities, and the tropical climate conspire taammate the food chain. The need for
economic development is great, but a disorganixptbgation of natural resources is
likely to deepen poverty. Unfortunately, foreignninig companies have received little
training in dealing with social issues in theserdaes, which are financially so

welcoming.

Some companies resist requests for local consutato avoid costly procedures,
especially since mining exploration is always a gEmEven though some companies are
beginning to recognize the importance of local cttason, they do not know how to
initiate genuine community participation. A firéep would be to include social scientists
in mining management teams that until now have atratways been composed solely of
geologists and engineers. A further step wouldledbpt a transdisciplinary approach.



Moreover, small-scale and artisanal mining openstiare booming around the world.
They represent a possible way out of poverty fonesd3 million untrained workers. But
working conditions in these operations remain \feagardous and their impacts on the
environment and human health are often devastating.

Governments, communities, and mining companietedl the same problem: a lack of
tools for determining the real impact of miningpdaand bad, on public health and
welfare. Between 1997 and 2002, such tools wereldped by a group of scientists from
Colombia, India, and the United Kingdom. Specialisbm the Tata Energy Research
Institute (TERI) in New Delhi, India, then testdebse tools in the State of Goa in
western India, an area where iron ore has beendnfiimedecades. The Indian team taught
the community, the authorities, and the industry ieey could use the tools to clearly
measure the long-term impact of mining operatiams@mmunity health and well-being.
It would then be up to decision-makers to modi®itipolicies accordingly.

Agriculture

Agricultural production causes profound transfoiorad in the physical and human
environment. About 11 percent (1 440 million heetarof the Earth's land is arable; this
area is increasing at the expense of forestlandigder, this agricultural land is often
poorly managed. For example, excessive use ofgmbssi and fertilizers, salinization,
contamination by heavy metals, and soil depletiavelnow put about 2 percent of the
Earth's lands out of production. This means thatenttean 10 million hectares of the
Earth's arable land have now been irretrievablyatied. Moreover, as pointed out by
the WHO in its report entitleHealth and Environment in Sustainable Developnteat
fluctuations in demand for various agricultural gmots brings about changes in the
ecosystem that affect the health of farmers anid thmilies. Here are some examples,
all of which affect the health of both people acdsystems:

-»Rice is increasingly replacing traditional cerea@lps. But the new rice fields are ideal
habitats for the vectors of diseases like malargschistosomiasis.

-»Changes in the size of livestock herds can, in, tonodify the population densities of
biting and blood-sucking insects.

-»The use of new pesticides entails new risks ofqroig.

-»Sometimes, we even go in circles. In Southeast, Asiar deforestation destroyed the
habitat of the most important vector of malariaymeantations of rubber trees, oil palm,
and fruit trees recreated even more favourableitond.

In the agricultural sector, the Ecohealth appraesgires to create synergy between the
improvement of agricultural practices and the inwgraent of human health while
ensuring the ongoing viability of agricultural egstems.



The Ecohealth approach uses the agroecosystera agatting point to demonstrate how
its judicious management is more

Number of cases
& lliness: the tip of the iceberg

Subclinical cases: long-term effects

State of well-being

Figure 5. The health pyramid.

cost-effective in promoting human health than fingp$e juxta-position of biomedical
programs. An "agroecosystem" is simply a coherenggaphical and functional entity
where agricultural production takes place. Agrogstesns consist of living and non-
living components and their interactions. The eXaats of a given agroecosystem are
difficult to determine since they depend on thdipalar question being studied. They
can be the boundaries of a farm, a community, éhoagnt area, or even an ecological
region. Dynamic systems, they are affected by facach as the movement of workers,
input of crop seeds and fertilizers, erosion, asasenal pest infestations.
Agroecosystems currently occupy 30 percent of thddis land.

It is not always easy to convince the communitiedifficulty that the proposed solution
to their health problems is not large-scale vadmnaor some other modern medical
program, but simply better management of their r@dn@sources. However such an
effort is worthwhile, as shown in the health pyrdr(frigure 5). Instead of targeting the
small fraction of the population that is severdfgeted by a given illness — and
achieving a very relative success rate — the aitm adtack the root cause of health
problems and thereby protect a larger number gpleefoom illness.

Problems linked to pesticides, vector-borne disgamed malnutrition abound in
countries of the South. The poisoning of farm

Box 6. Monoculture and health in Kenya

In Kenya, malaria kills between 75 and 100 childegary day. Traditional
programs to fight this disease have failed. InNlveea region, the immense
tracts of rice paddies that are covered with wsitemonths of the year offer an
ideal habitat for mosquitoes. The community hapaaded with insecticides
and antimalarial drugs, but both the mosquitoesthagarasites have become
more resistant. Clearly, regardless of cost, amattag of dealing with this
health problem needs to be found.



After participating in a preproject workshop, anteaf specialists from various
disciplines launched an Ecohealth study. The teamed 10 villagers as
research assistants to interview the inhabitantswfvillages on which aspects
of their lives they believed were related to malari

It was discovered that a very large number of f&chave influenced the spread
of malaria in Mwea. First, a unique historical autial background has created
political conflicts that have affected people'sitted.ocal farmers had recently
decided to take responsibility for irrigating thawe fields to escape
government control that dated back to the Britislowial regime and kept them
impoverished. In practice, however, the changddt$o agricultural chaos in
which farmers plant when and where they want. Assalt, the mosquito
population and the number of cases of malaria batie increased significantly.
By taking into consideration the many health-relatronomic, social, and
environmental factors, the villagers and the reseteam have implemented
solutions that improve the environment and do asbrt to advanced medical
technology. The rice-paddy flooding time has besiuced and the rice crops
are now alternated with soybean crops that grogryrconditions. The
mosquitoes' habitat has thus been reduced andgXedpt has improved. The
children are no longer reduced to eating rice thirees a day, a diet that leads
to protein deficiency. The families have also beroouraged to surround their
houses with plants that repel insects.

One surprising disavery was that the villages with the highest cotregions of
mosquitoes were also those with the lowest ratesaddria. But these villages
also owned the largest number of cattle. It appéatsmosquitoes prefer cattle
blood to human blood. That'strio say that increasing herd size would solvt
problem, however. Strains of bacteria that kill opaso larvae but are harmless
to humans have been introduced into the watera$t also recommended that
women and children — the more vulnerable membetsepopulation —sleef
under insecticide-treated mosquito nets.

The researchers have established a genuine redafowith the communities.
The villagers now have greater setfrfidence since they have realized that
can act effectively on their environment and imgroiveir health.

With support from the International Water Managetriastitute, scientists and
representatives from NGOs, government, and the agritres are now working
to disseminate the Mwea experience throughout KeRlyeough a framework
called the System-Wide Initiative on Malaria andigglture (SIMA), they are
institutionalizing the Ecohealth approach. Theatite's goal is to put in place
ways of reducing malaria while improving people2alth and increasing
agricultural productivity. This program providesesearch and development
framework that generates practical short-term gmistwhile responding to the
needs of targeted communities in both the mediudnl@amg term. The
establishment of SIMA ensures the sustainabilitthefEcohealth approach in
Kenya.

labourers, the explosive increase in the numbemnaléiria cases from the digging of
irrigation canals, and the impact of mono-cultdoald production on the quality of



people's diets — all are striking examples of @uproblems that can be addressed using
an approach that takes the link between ecosystenhaman health into account.

The Ecohealth approach has already borne fruituatsons involving each of these
problems. In the Mwea region of Kenya, better aaraf the malaria-carrying mosquito
has been achieved by modifying agricultural pragtiBox 6). In Oaxaca, Mexico,
deliberations involving scientists, community greugnd government decision-makers
have led to the introduction of community actionatthave essentially wiped out the
region's use of DDT (Box 7). In the highlands ofodo Legabato, Ethiopia, extensive
community involvement has enabled the local popuiaib break the vicious cycle of
poverty and malnutrition (see Box 2, p. 19).

Box 7. An end to DDT use in Mexico

In Mexico in the 1940s and 1950s, close to 24 (G@e2.4 million people wh
caught malaria every year died as a result. Masseeof the powerful
insecticide DDT was the linchpin of the governmeeffort to eradicate the
disease. Over time, some progress was made agsatata, but the war was-
from won. The use of DDT also posed its own thréatbe health of the
ecosystem. Moreover, as required by the North AtaerFree Trade
Agreement, Mexico had to completely eliminate tee af DDT by 2002.

To meet this challenge, an Ecohealth researchqirojas set up to pool the
knowledge of a team of specialists in epidemiolammputer science,
entomology, and social sciences, from both govenmraed academia.

This team has accumulated volumes of informatiayuaithe prevalence of
malaria in 2 000 villages. Data from powerful gesggrical information systems
enabled them to conclude that mosquitoes do neltkeery much. "If you have
a place to lay your eggs and feed yourself, whglgewhere?" explains Mario
Henry Rodriguez, Director of Research on InfectiDiseases at the National
Institute for Public Health (NIPH). In addition, esnfirmed by Juan Eugenio
Hernandez, NIPH's Director of Informatics, it ismbelieved that "human
beings are the vectors of malaria,"” which explaihy more cases of malaria
found in villages located alongside roads.

With community help, the team studied the popufasidiving conditions,
including behavioural differences between men aathen. It was found that
while women are more likely to be bitten by mosges early in the morning
when they go to fetch water, the men are likelpeditten in the coffee
plantations at night.

Several preventive actions have been taken. Tleatsstis have proposed a new
insecticide that, unlike DDT, does not persistia énvironment. They have
also developed a more effective pump that can sfddyomes a day instead of
8, and uses less insecticide. A new malaria tegiitrmgow detects the presence
or absence of parasites in a patient's blood ip aféw minutes, unlike
laboratory tests that take three to four weektdiom a diagnosis. Previously,
the need to wait for test results forced the autilesrto treat everyone who
showed vague symptoms of the illness, such ashafeigr or headaches. Now,
volunteers administer these tests to the peoptose to 60 villages. "We have



given communities the means to take care of thamasglsays Mario
Rodriguez.

The fightagainst malaria in Mexico is now no longer solbly responsibility o
government employees. Women also play a role byverg, every two weeks,
the algae that harbour mosquito larvae in bodiesadér. As a result, the
number of cases of malaria in the state of Oaxasadhopped from 15 000 in
1998 to only 400 today — and all without using &)T. "Our experience has
taught us that we need to bolster the social seieemearch component if we
want to extend this program to other parts of thentry, while maintaining it ir
Oaxaca. The challenge is to draw the lessons tifidead to application of the
program on a much wider scale," says Dr Rodriguez.

Most of these successful actions are not new. Eifactiveness is, however, in large
part due to the adoption of a transdisciplinaryrapph in identifying problems and
applying various solutions.

The urban environment

At the current rate of urban growth, every yearEaeth will welcome one new 10-
million-resident megacity and about 10 other mitholus cities. In fact, most of the
world's 6.3 billion people live in cities or thémnmediate vicinity. In developing
countries, cities face immense and dishearteniafjesiges. One hundred million
newcomers flock to cities each year, many of theralrpeople in search of better living
conditions.

In the ecosystem approach to human health, thenwebaronment is characterized as an
ecosystem that is largely influenced by human agtilts distinctive features are high
population density, an established infrastructang a high level of social organization.
Cities offer very specific challenges for the Ecaltie approach. Researchers studying
human health and the environment in an urban getied to be concerned about
poverty, housing, security, human rights, and gquit

Until now, IDRC-supported urban Ecohealth projdese mainly dealt with capitals —
Kathmandu in Nepal, Mexico City in Mexico, and Haadn Cuba — in addition to one
project in the city of Buyo, Céte d'lvoire. In tleelarge agglomerations, many groups
with diverse interests interact: the private seatimil society, municipal authorities,
different ethnic groups, castes, and social classes and women. All play a role in the
management of the urban ecosystem. This complitaeisnplementation of effective
remedial programs, as shown by an air pollutiomecédn project in Mexico City.

The air in Mexico City, situated 2 240 m above le¥&l in a large valley, often contains
two to three times more pollutants than internati@tandards deem acceptable.
Launched in 2000, the 10-year PROAIRE program seekaprove air quality
sufficiently to reduce the rate of pollution-reldiiness and deaths. From the outset, it
has taken for granted that the inhabitants of tbdds largest megacity will need to



change their living habits. Achieving this, howeust requires understanding clearly
how the residents perceive the air pollution proble

With this goal in mind, federal authorities callenl several national and international
organizations, including women's groups and otlngamizations concerned with health
and the environment, to clearly identify the probland develop actions to solve it. In a
city as large as Mexico, it can be difficult to ivate people to act. Thus, in addition to
determining people's perceptions of the cause®#edts of air pollution, researchers
also sought to determine what, if any, action tveye willing to take to fight it.

The survey revealed a tendency to blame air pohubin factories. Only a few of
respondents mentioned the role of car exhaust,hwdstually accounts for 75 percent of
all harmful emissions. People say "Other peoplevamly responsible: my neighbours,
maybe, but not me, not my car. My family and lif¢stare not to blame," reports
Roberto MuNoz of the Secretaria del Medio Ambiettie,organization that directed this
IDRC-funded project. Most people admit to not ta@kany action to deal with air
pollution, nor are they interested in participatingir-improvement programs. The
government, they say, is in a better position @l @ath the situation than they are.

To convince people of their responsibilities aneirtlability to improve the situation,
community education programs were required. Thearehers found that past
government programs had been largely ineffectivefoFmulate effective approaches, 14
workshops, each consisting of 8—21 participantsn@rmakers, local leaders, and so on),
were organized in six separate districts of the dibgether, researchers and community
members developed training materials and prograatstducate people not only about
the scale of Mexico City's problem but also abartarete actions men and women can
take in the home and community to help solve itereixample, using public
transportation and carpooling, reducing water aredl ¢onsumption, and using organic
products.

Because cities are social organizations that ewsve rapidly, both spatially and
socially, community participation becomes all therendifficult to maintain. One
effective way of promoting participation has beenarget smaller communities within
the city itself. In Mexico City, six districts wermhosen to organize workshops. In
Kathmandu, after consulting men and women fronmedifit castes, two neighbourhoods
were chosen in which the key players and envirortahéactors harmful to human health
had been accurately identified. In Cuba, it isr®dents of a small Havana
neighbourhood, Cayo Hueso, who have come togatHerd solutions to the problems
of housing and poverty that affect their health.

In 1995, the inhabitants of Cayo Hueso decide@habilitate their historic
neighbourhood: fewer than half the residents hagssto drinking water, more than a
third of the living quarters

Box 8. Cleaning up Kathmandu, Nepal
Kathmandu, the capital of Nepal, is currently exgasing one of the fastest



population growth rates in South Asia. The proadssbanization there has
been speeding up since 1950 and is characterizbdthymodernization and
under-development. In Kathmandu, a wealthy elibsrshoulders more or less
comfortably with poor people belonging to lowerteasand ethnic minorities.
Between 1998 and 2001, an IDRC-funded Ecohealtareb project led to a
better understanding of the dynamics between theuasociocultural,
economic, political, and environmental determinaritsuman health. Two
Nepalese NGOs played a key role in this projectfonased on diseases that
humans share with animals; the other concentratesboiocultural aspects and
community participation strategies.

In the two wards of the city chosen for the prqjéat different castes live and
work side by side — among them priests, peasariisaas, butchers, street-
sweepers, and hairdressers. The traditions imp&dedthe countryside vary
widely and are often incompatible with sustainablgan development. In the
neighbourhoods studied, for example, 87 percehbakeholds usually throw
their wastes directly onto the street rather timam garbage bins. The street-
sweepers, most of them women accompanied by thidren, are responsible
for managing the solid waste. Moreover, 96 peroétiie butchers were not
aware of the contamination dangers posed by mestegjaand their butchering
techniques facilitated the transmission of aninms¢ases to humans.

The organizations taking part in the projects Hasiped the government
regulate animal slaughtering:it is no longer petexdito slaughter animals on-
banks of the Bishnumati River or to use its wabeclean dead animals. The
government has also helped an entire populatidrowfeless immigrants
organize literacy classes and look after their pwimary health care needs,
except for cases that actually require a physiattention.

The Kathmandu urban system turned out to be muaie smmplex than
originally imagined and the project clearly shoviled importance of planning
and acting in concert with onsite organizationsDDD. Joshi, Director of
Nepal's National Zoonoses and Food Hygiene Res&zentre, believes that
this project owes its success to a marriage ohseiand awareness of social
dynamics, which the Ecohealth approach facilitated.

had been declared unhealthy, and infections likertulosis and sexually transmitted
diseases were on the rise. Through a communitynargion called Taller Integral
(integral workshop) the community channelled ifee$ and those government
organizations. "In this part of Cuba," says Mari®@umet, leader of the IDRC-funded
Ecohealth project, "scientists and the people leady closely connected because
researchers from the country's National Institditeygiene, Epidemiology, and
Microbiology, the main vehicle for government inveinent, actually live in the area.”

The government has invested in restoring the disrbuildings and has improved the
water supply and garbage disposal systems. Spreias have been built for young
people and street lighting has been improved. "@rike challenges," adds Mariano
Bonet, "has been to translate the technical aspéth® research into language that the



community can easily understand, as well as to @drecommunity expertise into
indicators and specific activities."

In the end, people from all walks of life particied in the project, including older
women who made sandwiches. These first efforts ket/éo better social planning,
including programs for seniors that involve actestsuch as physical exercise sessions
and self-esteem workshops.

Scientists monitor the complex interactions betwibenurban fabric and the population's
health. For example, for the first time ever, algtbas been carried out of the
connections between people's quality of life anetjr factors like street lighting, water
availability, and garbage collection. These stutliiage been carried out by a team
composed of doctors, engineers, a sociologistyehaogist, an economist, and an
architect. A comparison of the health of the resid®f Cayo Hueso with that of the
residents in another community that had not beggfitom similar interventions revealed
a definite improvement in the health of Cayo Hugeseenagers, adult men, and older
women. Equally significant: in the wake of this gram, a woman now chairs the
people's council of Cayo Hueso.

Because of the exemplary success of the Cayo Huegoam, IDRC is now funding Dr
Bonet's team in a project to control dengue feagmessing health problem in Latin
America and Asia that is closely linked to the eoriment.

In Céte d'lvoire, Cuba, Mexico, and Nepal, womeassociations have been integrated
into the definition of the research question. lestingly it appears that urban women
organize themselves and defend their rights bttt their rural sisters. To truly respect
the principle of male—female equity, it is importtém recognize men's and women's
distinct roles and responsibilities and understama each gender is affected differently.
This principle also needs to be extended to aligsovhen necessary, as was the case in
Kathmandu where rich and poor — such as the unthletstreet-sweepers — live and
work side by side.

Researchers funded by IDRC are now developing a&tdis that will make it possible to
evaluate the progress achieved toward sustainabkl@pment and better human health
in the cities. Although generic indicators havesed for many years, indicators better
suited to the unique characteristics of individuajects are needed. In Cuba, for
example, it has already been shown that certaicatals such as the incidence of
asthma, the presence of street lighting, and tieeafseeconomic and urban growth very
much reflect the environment's health in relatothie health of its human inhabitants.

Comprehensible results, sustainable solutions
One of the most notable successes of the ecosygiproach to human health, as

promoted by IDRC, occurred in the Amazon whereaswliscovered that soil erosion
was the main cause of mercury contamination. Ttah&alth approach has also made



Box 9. Mercury in the Amazon

In the mid-1980s, Brazilian physician and cardigdbéernando Branches
alerted the scientific community that one of hisgras, whom he believed was
suffering from heart problems, had actually beeisqged by mercury. In short
order, several international research teams beaaerested in the problem. In
1995, an IDRC-funded team consisting of researdnens the Federal
University of Para in Belem, Brazil, the Federaiwénmsity of Rio de Janeiro,
and the Université du Québec A Montréal (UQAM) madeastonishing
discovery —the mercury contamination believed to be dueaditional mining
operations was actually much more closely linkedeidain farming practices.
Since the 1970s, a genuine gold rush has takee plaag the banks of the
Tapajos River, a major tributary of the Amazon. &niésanal method used to
extract the gold employs mercury:when the metalemto contact with gold
it causes it to melt and amalgamate. Easily re@mghis amalgam is then
heated. The mercury evaporates, leaving behingribspector's glittering
reward.

The Canadian researchers and their Brazilian copentis expected to see the
level of mercury in the water decrease the furthey moved away from the
mining area. Surprisingly, however, the concentrain the water remained the
same up to 400 km from the mining site. This cleartlicated that something
other than mines was the source of mercury contiom

From time immemorial, volcanoes have been spewiagcuny, which
eventually falls to the ground. More recently, iattial activity like waste
incineration has also contributed. It is estimdtet the very old soils in the
Amazon basin have been accumulating mercury for®@0to one million
years, but this mercury has remained locked upersoil until recent times.
Since the 1950s, new settlers, attracted by thiadlay of farm land, have cut
down and burned more than 2. 5 million hectareSmézon forest, mainly
along the rivers. The rain falling directly onteetkoil has been washing the
mercury into the rivers, where bacteria conveiritd toxic methyl mercury. Tr
bacteria then pass the methyl mercury onto smiidlerwhich are then eaten by
bigger fish that eventually end up in people'srigypans. Terminal predators,
humans thus absorb the highest concentrations wfume

The Brazilian and Canadian researchers demonstifziedven though the
mercury levels in the hair of the villagers takpayt in the study were well
within WHO standards, they showed signs of a Idsordination, manual
dexterity, and visual acuity.

It appeared that the quantity of methyl mercurpaéople's bodies was linked to
their consumption of different types of fish, whichried from season to seas
People who ate herbivorous fish were less affetttaed those who ate
carnivorous fish, which contained the highest mréevels.

The second stage of the project consisted of wgrliith the villagers to find
solutions. A close working relationship withlaije women as well as with loc
teachers, health workers, and fisherfolk was estadd. One of the results of
this collaboration has been a poster, suggestédebyommunity, that shows t
various types of fish and their level of contamioit It is now common



knowledge that it is better to "eat fish that do @at other fish." The results are
very concrete:between 1995 and 2002, mercury caoratems in the villagers'
hair have dropped by 40 percent (Figure 6).

For several months, midwives kept an exact recbtdeofood eaten by 30
village women. It was also discovered by analyaagments of their hair —
each of which represents one month's growth —tteatury levels were lower
in women who ate more fruit. This led to identifgifoods that are likely to
lower mercury levels in the human body.

The villagers have also started to change themifag practices. Working
together, researchers and local farmers identifieds that could improve
people's diet while reducing the likelihood of et mercury leaching. The
researchers have also worked with local fisherfollocate the sections of the
river that are least conducive to the transfornmatibmercury into its toxic
derivative, methyl mercury.

In collaboration with the people living alongsidetTapajos River, research is
continuing to apply scientific findings to theivdis and thereby improve their
health and that of their environment.

it possible to test various short- and medium-tstrategies that have already reduced the
level of human poisoning. The great advantage®Btohealth method was confirmed
by better community health.
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Figure 6. From 1995 to 2002 levels of mercury in thhair of people living by the
Tapajos River dropped by 40 percent. (Source: Merglr, D., personal
communication, 2003)

During the project, the research team learned —esiomas the hard way — how to
interact with local communities, then attract thierest of local decision-makers.

Initially intuitive, this process developed and keal because of the trust established
between the partners. The input of new expertgeedally in the social sciences, as the



research proceeded, played a crucial role. Theectyd of how to involve decision-
makers in the research process remains, but dialbgs been opened and the partners
are actively looking for agricultural developmefiematives for the region.

It was initially difficult to interest the local #uorities in the project because they were
not involved when it was launched. It must be deckihat the project was not
transdisciplinary at the outset: fieldwork and tieeds felt by the partners oriented its
evolution. This clearly shows the pioneering rdlis team has played in introducing the
Ecohealth research framework within IDRC.

The formulation and understanding of this particplablem evolved over time: even
after 10 years there is room for improvement. Dyitims period, many Canadian and
Brazilian students were trained in the field anthoted their master's or doctoral degree.
Currently, four Brazilian researchers are pursuimegr doctorates on project-related
topics. This has been one of the project's greatesses: in addition to changes in
environmental management and health care practidbs area, there is now a new
generation of scientists to continue the work.

Before the arrival of the IDRC-funded team, sevegams from Japan, Europe, and other
parts of the world had worked in the project siig kdespite their scientific competence,
had failed to bring about any real change. In DRRC-funded project, the ecosystem
approach to human health led to improvements ircdimemunity's health as early as the
third year, partly because of a change in the bfdesh eaten.

In most countries where communities and groundbingaieams have tried the Ecohealth
approach, processes to improve environmental anghunealth have arisen. One of the
main challenges then becomes how to apply thetsesnla larger scale.
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Chapter 4
Recommendations and Future Directions

A community of Canadian and international sciest&td decision-makers is beginning
to appreciate the Ecohealth approach. It is alsargafollowers in the research and
educational communities, as well as among policyerakwvho are learning about it in
various ways.

Early recognition

In March 2002, at the first meeting of environmand health ministers of the Americas,
held in Ottawa, Canada, Mexico's health ministelipFrenk, spoke about the success of
the Ecohealth approach in solving the dilemma offCA3 a malaria-control agent in
Mexico (see Box 7, p. 45). In Johannesburg in Augd82, Canadian Minister of the
Environment David Anderson took up the torch amessted the pertinence of examining



the links between the environment and human heditie challenge for decision-
makers," said Mr. Anderson, "is that too often wéydave a very general idea of the
links between health and the environment. We hawnsure that government
departments coordinate their efforts.” He closegdinting to the importance of the
International Forum on Ecosystem Approaches to Huhkalth in Montréal in May
2003 as an example of an initiative that "will hakpreach and share our goals in the
health and environment fields."”

The Ecohealth approach is also gradually gainiogigd in the scientific community.
Here are some examples:

->The approach was presented at a panel on reséaallh, and development jointly
organized by IDRC and the US National Institutesie&lth (NIH) at the World Summit
on Sustainable Development, in Johannesburg, inustu@002.

->|t has been adopted by the Special Programmmedsedtch and Training in
Tropical Diseases (TDR), an independent collabeegirogram cofunded by the United
Nations Development Programme, the World Bank,\attD. With IDRC support,

TDR is applying the Ecohealth approach in two regeprograms in South America.

-»|n addition, the Pan American Health Organizat®prioviding technical support for
the implementation of the approach in two dengwerf@rojects in Central America and
the Caribbean. These projects are also supportéaebynited Nations Environment
Programme (UNEP).

Ecosystem approaches to human health are also inemegsingly adopted by
educational institutions:

-»|n August 2002, Mexico's Instituto Nacional de SBRublica offered a summer
course on the Ecohealth approach, attended by 836meople.

-»The American University of Beirut has set up a gedd inter-faculty program in
environmental sciences that includes the Ecohagiltinoach.

-»|n Canada, the University of Guelph, the Institot&nvironmental Sciences at
UQAM, the faculties of medicine and dentistry a thiniversity of Western Ontario, and
various other institutions active in the interptstween health and the environment now
offer this type of program.

The establishment of such programs provides hapeeg@archers who have ventured in
this new direction: they are proof that institusaare changing and that there will be
space for them and their students.

In addition, a national consultation on the futaféransdisciplinary programs in health
and the environment, overseen by the Canadiantestiof Health Research,
underscored the innovative character of the Ectiheglproach. In Canada, the Eco-



health approach is "coming out of the scientifeseit:" it is being presented to the public
at scientific exhibitions, as well as in pamphletsl popular science articles.

Finally, interest in the ecosystem approaches mdmhealth is confirmed by the
International Forum on Ecosystem Approaches to Huk®alth, held in Montréal, May
18-26, 2003. WHO, UNEP, the Ford Foundation, thgddrNations Foundation, the
Canadian International Development Agency, the G@maministries of health and
environment, the Québec Ministry of Health and Sb8ervices, UQAM, and the
Montréal Bioddme have supported its organizatidns Torum confirms the existence of
an international "Ecohealth approach” communitis tbrum is its first international
meeting.

Challenging scientists

Above all, the Ecohealth approach requires theiegn of its three methodological
pillars: transdisciplinarity, community participati, and gender sensitivity. This does not
imply rejecting disciplinary research, which rensa@ssential: each researcher must
conserve his or her identity. A delicate balanse aleeds to be maintained between
community needs and the interests of decision-nsaked scientists.

Defining a common language calls for a major effarin all concerned. It implies real
risks for researchers even within their own ingitos since it requires deviating from
predetermined research areas and demands a sdstéfore. It can lead to delayed
publications and uncertain interactions with Iqoabple. Finally, it requires learning how
civil and political structures operate. In this t®x, educational institutions must accept
the risks by providing the needed resources arekasg) results in ways other than
simply counting the number of publications geneatafénese institutions need to allow
their academic departments to collaborate beyorddiseiplinarity.

Challenges for decision-makers

At a later stage, the Ecohealth approach will neeske its project results incorporated
into larger scale programs and policies. This mtjuire that policymakers well
understand the issues and methods associatedwethgproach. They will need to go
beyond the superficial, become full participantsuistainable development, articulate
their needs, and, above all, be patient. Theyalslb need to be genuinely interested in
the work of the researchers.

Acknowledging that the study of complex problema Iengthy process is key to the
approach's success. For instance, it can take tWoee years to set up a trandisciplinary
team and define a common language, although theftame has been reduced to one
year in some recent projects. An encouraging aspeuatever, is that the ecosystem
approach to human health produces results throagheyroject's life, making it

possible to take continuous action to improve thalth of the community and the
environment.



Financial support clearly plays a crucial roleit i withdrawn during the course of the
project, the project simply disappears. Becausedinéinuation of a project is very much
dependent on its funding, researchers whose pexgrttitions do not accept and support
the Ecohealth approach are treading on dangerousdr

The promise of the Ecohealth approach

For municipal, regional, and national decision-maksruggling with situations in which
the environment affects human health, the ecosyapgmoach to human health provides
a readily applicable process that can also pomtay toward viable long-term
solutions.

Decision-makers need practical, adequate, inexpenand feasible solutions. The quest
for such solutions is at the heart of Ecohealthhodblogy. Ecohealth teams do not see
their task as simply accumulating data; they arginoally motivated to find solutions.
"Of course, we can study problems," says Dr Osedamicourt, director of Ecuador's
FUNSAD NGO, "but studies are simply studies." Fritnv@ outset, Ecohealth projects
work toward identifying practical solutions. "lstechnique for finding solutions, not
just for describing problems,” adds Dr David Walttiieews of the University of Guelph
in Canada, who is also working to develop researethods that focus on the links
between the environment and human health.

For policymakers, the Ecohealth approach offersynpatentially important advantages.
It allows public servants from various ministriestork together around a common
scientific core with groups having different or ogpg interests. In Mexico, public
servants and other government officials who puthedth principles into practice in the
fight against malaria have concluded that it isrtgbt approach. This Ecohealth project
has created a negotiated space in which repres@sttom disparate ministries,
departments, and disciplines (agriculture, envirentnhealth) work together. Guided
and motivated by a common search for solutiony, tam set aside their differences to
concentrate on their particular contribution to pineblem’s solution.

The same is true for various citizens' organizatwrth clearly defined and sometimes
divergent interests. For them also, the projedteea space where they can work
together. In some cases, groups that are othemvisanflict work side by side. In some
communities, the project offers a forum for distossamong representatives of business,
citizen groups, and government organizations.ntezn happen, as in Kathmandu, that
the project stimulates dialogue between represeasadf castes separated by centuries
of contempt.

Ecohealth projects usually begin with an allianeeud@en scientists and community
members. These alliances find themselves greatngthened when decision-makers
agree to participate. Government authorities neamtlerstand that the participation of
public servants in such projects is necessary. Bhsgymust accept that their staff
operate in a new framework characterized by tracgalinarity, community



participation, and social equity. In practice, thi@ative can come from any of the
partners. Even national authorities, as in Mexi@ye launched such projects.

The Ecohealth approach offers a place at the fablepresentatives of any agency,
jurisdiction, or authority interested in helpingitoprove a situation. Decision-makers are
provided with integrated solutions that take inte@unt the various actors, including
those over which they exercise direct authorityb(jmuservants) and those over which
they don't (citizens' groups). When completed,aggut can even result in the creation of
a new managerial entity, as in the case of soutBeuador where a new body now
represents two communities affected by mining w&Sitece representatives of the
relevant policymaking authorities are already aaufed with each other and there is
eventual consensus on solutions, it becomes dadiarmonize policies — always a
challenge for mayors, governors, and ministers. griogram can then be adjusted in
response to the needs and new solutions identifiecg the research.

In the wake of an Ecohealth project in Kenya, agpaimn was launched to study the
application of the Ecohealth approach to sevenadmanities in that country. As well,
the mercury project in the Amazon basin has nowrhadfications in Canada. In 2001,
the Natural Sciences and Engineering Research @airi€anada (NSERC) supported
the creation of COMERN, the Collaborative Mercumgsiarch Network. The network
connects researchers from across Canada who areroed with the safe and sustainable
use of our aquatic resources, with a focus on tbblems posed by mercury
contamination (Figure 7). The integrated ecosysipproach advocated by COMERN
includes the active participation of specialistslirfields of the applied sciences, as well
as social interveners and political decision-makegd! steps of research development.
Many of the Canadian researchers in the netwodkjding the coordinator Dr Marc
Lucotte, are also associated with the Amazon ptojec

Use of the Ecohealth approach immediately setsotiom a collaborative process
whereby all the key players come together arouadg#me table to produce applicable
and feasible long-term solutions. Of course, thesns taking the risk of placing
confidence in a disparate team, investing the aime resources required, and the will to
change things.
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Figure 7. COMERN, the Collaborative Mercury Researtt Network, uses the
ecosystem approach to study the movement of mercutigrough the environment in
Canada. (Source: Lucotte, M., personal communicatig 2003)

One of the reasons for the success of the Ecohaaftioach is that the proposed
solutions take into account local knowledge andctingribution of community members.
For example, women from the villages along the J@pRiver in Brazil have spread the
word about the species of fish that are less cantted and therefore safe to eat. In the
South, communities are often left to fend for thelwss. But if "experts” arrive to study
their problems, the Ecohealth methodology creatgsae in which decision-makers,
community members, and researchers can combinesforc

Accepting that it is their responsibility to chareysituation is generally facilitated when
people have participated in defining the problemEthiopia, for instance, once the



villagers that were the focus of an Ecohealth mtajealized that their sanitation
practices were affecting their health, they toak $iuation in hand.

Decision-makers obtain a menu of solutions in @adnat both families and individuals
regard as priority — their health. The solutions@dhted do not deal only with changes
in behaviour. They also bear on better understayithe interactions between
environmental, social, economic, and political aspef the problem to be solved. They
ensure that the eventual investments in infrasirecind new services will be made in
the right places, and in places where people caimsmediate results. What's more, the
relatively short lapse of time between initiatihg fprocess and the first visible results
makes it easier to implement longer term intergeTi

Of course, when authorities support Ecohealth ptsjes described in this small book,
they take certain risks — but one of those rislauiscess! In Brazil, Cuba, Mexico,
Nepal, and a growing number of other countriesgess has been achieved. But before
launching an Ecohealth project, make sure thaetlsea leader, supported by his or her
institution or community. These leaders exist: they the driving force of the Ecohealth
approach. Increasingly, they are found in reseanslironments, in remedial action
programs, and in government policymaking.

For some of them, the Ecohealth approach has gltgadight prizes, promotions, and
recognition. In Mexico, for example, the leadeths# Ecohealth project received the
prestigious Jorge Rosenkranz Award in 2002. In Cth®aproject leader was given the
Cuban Academy of Sciences' Health Award, one otthmtry's highest scientific
distinctions. By encouraging Ecohealth projectsiegoment authorities who successfully
associate themselves with the work of researchret€@ammunities make winners out of
everyone.

The current results of the ecosystem approachrmahthealth represent a few concrete
answers to the challenges of sustainable develdprhieay also provide reason to hope.

Appendix
Sources and Resources

This book focuses on the research that IDRC hagsostgrdl on ecosystem approaches to
human health, or Ecohealth. For those interestéshiming more about Ecohealth in
general, there is a great deal of published liteeatboth in print and on the Internet. This
appendix offers a selection of resources for furgtiedy. The list is structured in roughly
the same way as the book, providing resourcesaitin ehapter.

This book also forms an integral part of IDRC'S Ezalth Web site
www.idrc.ca/ecohealth The full text of the book is available online dadds the reader
into a virtual web of resources, including manytaise listed here.

The Issue



For a useful general overview of ecosystem appeati human health, including
background and various methodologies, tools, asd studies, the following
publications are recommended:

Forget, D. 2003. Jean Lebel: penser globalemeirtl@alement. Découvrir, mars—avril
2003. Association francophone pour le savoir, Meal{rQC, Canada.

Forget, G.; Lebel, J. 2001. An ecosystem approatiuinan health. International Journal
of Occupational and Environmental Health, 7(2), &38-

Forget, G.; Lebel, J. 2003, Approche écosystémiglaesanté humainen Gérin, M.;
Gosselin, P.; Cordier, S.; Viau, C.; Quénel, PwBidly, E., ed., Environnement et santé
publique: fondements et pratiques. Diffusion angsé&ah, St Hyacinthe, QC, Canada.
Chapter 23, pp. 593—-640.

Lebel, J.; Burley, L. 2003. The ecosystem apprdadiuman health in the context of
mining in the developing worldn Rapport, D.J.; Lasley, W.L.; Rolston, D.E.; Niglse
N.O.; Qualset, C.O.; Damania, A.B., ed., Managimghfealthy ecosystems. Lewis
Publishers, Boca Raton, FL, USA. Chapter 83, pp—834.

Smit, B.; Waltner-Toews, D.; Rapport, D.; Wall, BVjchert, G.; Gwyn, E.; Wandel, J.
1998. Agroecosystem health: analysis and assessbhamersity of Guelph, Guelph,
ON, Canada.

Waltner-Toews, D. 1996. Ecosystem health: a frankviar implementing sustainability
in agriculture. Bioscience, 46, 686—-689

The following documents and events are mentionaéferred to in this book:

Agenda 21http://www.un.org/esa/sustdev/documents/agenda2l1ex.htm

Comité d'études sur la promotion de la santé. 1084kectif santé: rapport du comité
d'étude sur la promotion de la santé. Conseil tlages sociales et de la famille,
Gouvernement du Québec, Québec, Canada.

CPHA (Canadian Public Health Association). 1992ntdn health and the ecosystem:
Canadian perspectives, Canadian action. CPHA, @ite&M, Canada.

Epp, J. 1986. Health for all. Health and Welfare&ia, Ottawa, ON, Canada.

Forget, G. 1997. From environmental health to heaid the environment: research that
focuses on peoplén Shahi, G.S.; Levy, B.S.; Binger, A.; Kjellstrom, Tawrence, R.,
ed., International perspectives on environmentetigament and health: toward a
sustainable world. Springer, New York, NY, USA. pg4—659.



Hancock, T. 1990. Toward healthy and sustainaldenconities: health, environment and
economy at the local level. Paper presented &rth€olloquium on Environmental
Health, Québec, Canada, 22 November 1990.

ILRI (International Livestock Research Institut2p01l. Enhanced human well-being
through livestock/natural resource managementt tewonical report to IDRC. ILRI,
Addis Ababa, Ethiopia.

International Forum on Ecosystem Approaches to Huhalth:
www.idrc.ca/forum2003

Lalonde, M. 1974. A new perspective on the hedltGanadians: working paper.
Government of Canada, Ottawa, ON, Canada.

Lucotte, M. 2000. Collaborative research networdgpoam on the impacts of atmospheric
mercury deposition on large-scale ecosystems im@arthe COMERN Initiative —
Research Network Proposal to NSERC. Natural Scgeand Engineering Council of
Canada, Ottawa, ON, Canada.

Mining, Minerals and Sustainable Development (MM$Dyject. 2002. Breaking new
ground: mining, minerals and sustainable developntgarthscan, London, UK.
www.iied.org/mmsd/finalreport/index.html

Report of the United Nations Conference on the HuBavironment (Stockholm 1972):
www.unep.org/Documents/Default.asp?Document|D=97

Rio Declaration on Environment and Development:
www.un.org/documents/ga/confl51/aconf15126-1anneRkim

Tansley, A.G. 1935. The use and misuse of vegeiatierms and concepts. Ecology, 16,
284-307.

United Nations Environment Programme. 2002. Gl@maironmental outlook 3 (GEO3).
Earthscan, London, UKyww.unep.org/GEO/geo3/

WHO (World Health Organization). 1998. Health am#ieonment in sustainable
development: five years after the Earth Summit. WiB@neva, Switzerland.
www.who.int/archives/inf-pr-1997/en/pr97-47.html

World Commission on Environment and Developmen871®ur common future.
Oxford University Press, Oxford, UK.

World Summit on Sustainable Developmemtvw.johannesburgsummit.org
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Key references and Web sites related to the popesented in these chapters are listed
below. All of these projects have submitted dethitgerim or final technical reports,
many of which can be found onlinevatvw.idrc.ca/ecohealthor requested by contacting
ecohealth@idrc.ca

Mercury Exposure, Ecosystem, and Human Health in thémazon

This long-running series of projects is featurednatv.facome.ugam.caand has
produced the following publications:

Amorim, M.1.; Mergler, D.; Bahia, M.O.; Dubeau, H#tiranda, D.; Lebel, J.; Burbano,
R.R.; Lucotte, M. 2000. Cytogenetic damage rel&ddw levels of methyl mercury
contamination in the Brazilian Amazon. An. AcadaBrCienc., 72(4), 497-507.

Dolbec, J.; Mergler, D.; Larribe, F.; Roulet, Mehel, J.; Lucotte, M. 2001. Sequential
analysis of hair mercury levels in relation to fdilbt of an Amazonian population, Brazil.
The Science of Total Environment, 271(1-3), 87-97.

Dolbec, J.; Mergler, D.; Sousa Passos, C.J.; Steidaorais, S.; Lebel, J. 2000.
Methylmercury exposure affects motor performanca o¥erine population of the
Tapajos River, Brazilian Amazon. Int. Arch. Occimviron. Health, 73(3), 195-203.

Farella, N.; Lucote, M.; Louchouan, P.; Roulet,2001. Deforestation modifying
terrestrial organic transport in the Rio Tapajogaian Amazon. Organic
Geochemestry, 32, 1443

Guimaraes, J.R.D.; Meili, M.; Hydlander, L.D.; QastE.S.; Roulet, M.; Mauro, J.B.N.;
Lemos, R.A. 2000. Net mercury methylation in fivepical flood plain regions of Brazil:
high in the rootzone of floating saprophytes maitislibw in surface sediments and
flooded soils. The Science of Total Environment].(263), 99-107

Guimaraes, J.R.D.; Roulet, M.; Lucotte, M.; Mergler 2000. Mercury methylation
along lake forest transect in the Tapajos Riverdfdain, Brazilian Amazon: seasonal
and vertical variations. The Science of Total Eominent, 261, 91-98

Lebel, J.; Mergler, D.; Branches, F.J.P.; LucdWle,Amorim, M.; Larribe, F.; Dolbec, J.
1998. Neurotoxic effects of low level methylmercagntamination in the Amazon
Basin. Environmental Research, 79(1), 20-32.

Lebel, J.; Mergler, D.; Lucotte, M.; Amorim, M.; ec, J.; Miranda, D.; Arantes, G.;
Rheault, I.; Pichet, P. 1996. Evidence of earlywaas system dysfunction in Amazonian
population exposed to lowlevels of methylmercurgukbtoxicology, 17(1), 157-168.

Lebel, J.; Mergler, S.; Lucotte, M.; Dolbec, J. 89®ercury contamination. Ambio,
25(5), 374.



Lebel, J.; Roulet, M.; Mergler, D.; Lucotte, M.;dcéoe, F. 1997. Fish diet and mercury
exposure in a riparian amazonian population. Water.and Soil Pollution, 97, 31-44.

Mergler, D. 2003. A tale of two rivers: a reviewregurobehavioral deficits associated
with consumption of fish from the Tapajos River@arazil) and the St. Lawrence
River (Québec, Canada). Environmental Toxicology Bharmacology, in press.

Mergler, D.; Bélanger, S.; Larribe, F.; Panisset, Bbwler, R.; Baldwin, M.; Lebel, J.;
Hudnell, K. 1998. Preliminary evidence of neurotityi associated with eating fish from
the Upper St. Lawrence River Lakes. NeuroToxicolb§y691—-702.

Roulet, M.; et al. 1998. The geochemistry of Hghie Central Amazonian soils
developed on the Alter-do-Chao formation of thedoWwapajos River valley, Para state
Brazil. The Science of Total Environment, 223, 1-24

Roulet, M.; Guimaraes, J.R.D.; Lucotte, M. 2001 tiémecury production and
accumulation in sediments and soils of an Amazofiadplain effect of seasonal
inundation. Water, Air and Soil Pollution, 128, #1-

Roulet, M.; Lucotte, M.; Canuel, R.; Farella, No&h, Y.G.F.; Peleja, J.R.P.; Guimaraes,
J.R.D.; Mergler, D.; Amorim, M. 2001. Spatio temgalogeochemistry of Hg in waters of
the Tapajos and Amazon rivers, Brazil. Limnologg &ceanography, 46, 1158-1170.

Roulet, M.; Lucotte, M.; Canuel, R.; Farella, Nyi@®araes, J.R.D.; Mergler, D.;
Amorim, M. 2000. Increase in mercury contaminatiecorded in lacustrine sediments
following deforestation in Central Amazonia. CheatiGeogology, 165, 243—-266.

Roulet, M.; Lucotte, M.; Canuel, R.; Rheault, Iar€lla, N.; Serique, G.; Coelho, H.;
Sousa Passos, C.J.; de Jesus da Silva, E.; Scdedxedrade, P.; Mergler, D.;
Guimaraes, J.R.D.; Amorim, M. 1998. Distributiordgrartition of total mercury in
waters of the Tapajos River basin, Brazilian Amaaomhhe Science of Total
Environment, 213, 203-211.

Roulet, M.; Lucotte, M.; Farella, N.; Serique, Ggelho, H.; Sousa Passos, C.J.; de Jesus
da Silva, E.; Scavone de Andrade, P.; Mergler@nimaraes, J.R.D.; Amorim, M. 1999.
Effects of human colonization of the presence ofamey in the Amazonian ecosystems.
Water, Air and Soil Pollution, 113, 297-313.

Roulet, J.; Lucotte, M.; Rheault, I.; GuimaraeR.D. 2000. Methalylmercury in the
water, seston and epiphyton of the Amazonian Ranerits flood plains, Tapajos River,
Brazil. The Science of Total Environment, 261, 43-5

Livestock and Agroecosystem Management for Communitpased
Integrated Malaria Control (East Africa)



Kabutha, C.; Mutero, C.; Kimani, V.; Gitau, G.; Kage, L.; Muthami, L.; Githure, J.
2002. Application of an ecosystem approach to huheaith in Mwea, Kenya:
participatory methodologies for understanding lgeadple's needs and perceptions.
International Centre of Insect Physiology and EggldNairobi, Kenya.

Mutero, C.M.; Kabutha, C.; Kimani, V.; Kabuage, Gitau, G.; Ssennyonga, J.; Githure,
J.; Muthami, L.; Kaida, A.; Musyoka, L.; Kiarie,;EDdganda, M. 2003. A
transdisciplinary perspective of the links betwesalaria and agroecosystems in Kenya.
International Centre of Insect Physiology and EggldNairobi, Kenya.

Regional IDRC/Ford Ecosystem Approaches to Human Hadth
Competition (Middle East and North Africa)

Kishk, F.M.; Gaber, H.M.; Abdallah, S.M. 2003. Eronmental health risks reduction in
rural Egypt: a holistic ecosystem approach. Papegegmted at the 4th Annual Conference
of the Global Development Network, 15-21 Janual§32@airo, Egypt.
www.gdnet.org/pdf/Fourth_Annual Conference/Paralle$4/GlobalizationHealthEnv
ironment/Kishk paper.pdf

Enhanced Human Well-being Through Livestock/NaturalResource
Management (East African Highlands)

Jabbar, M.A.; Mohammed Saleem, M.A.; Li-Pun, H. 20Bvolution towards
transdisciplinarity in technology and resource nggamaent research: the case of a project
in Ethiopia. In Klein, J.T.; Grossenbatcher-Mansd; Haberli, R.; Bail, A.; Scholz, R.;
Myrtha Welti, A., ed., Transdisciplinarity: joint@blem solving among science,
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