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Yale Tropical Resources Institute:
Envisioning Synthesis and Synergy
Mission
The Mission of the Tropical Resources Institute is the application of interdisciplinary, problem-oriented, applied research to the creation of practical solutions
to the most complex challenges confronting the management of tropical resources
worldwide. Lasting solutions will be achieved through the integration of social
and economic needs with ecological realities, the strengthening of local institutions in collaborative relationships with international networks, the transfer of
knowledge and skills between local, national, and international actors and the
training and education of a cadre of future environmental leaders.

Vision
The problems surrounding the management of tropical resources are rapidly increasing in complexity, while demands on those resources are expanding
exponentially. Emerging structures of global environmental governance and local
JVUÅPJ[ZV]LYSHUK\ZLHUKLU]PYVUTLU[HSJVUZLY]H[PVUYLX\PYLUL^Z[YH[LNPLZ
and leaders who are able to function across a diversity of disciplines and sectors and at local and global scales. The Tropical Resources Institute aims to build
linkages across the natural and social sciences and among government agencies,
academia and practitioners, enabling the formation of successful partnerships
and collaborations among researchers, activists and governments. The Tropical
Resources Institute seeks to train students to be leaders in this new era, leveraging
resources, knowledge, and expertise among governments, scientists, NGOs and
JVTT\UP[PLZ[VWYV]PKL[OLPUMVYTH[PVUHUK[VVSZ[OPZUL^NLULYH[PVU^PSSYLX\PYL
[VLX\P[HIS`HKKYLZZ[OLJOHSSLUNLZHOLHK
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Dear Readers,
This issue of the Tropical Resources Bulletin encapsulates the core strength of the Yale School of
Forestry and Environmental Studies (F&ES) - a tremendous diversity and richness in the personal stories
and interests of its students, yet all are anchored in a shared concern for the relationship of humanity with
the environment. Moreover, epitomizing as well the vision and mission of the Tropical Resources Institute
(TRI), this issue highlights the work of eleven ofTRl's 2008 Fellows. They have gone beyond their previous
academic training to delve deeper into the complexity of environmental problems, collaborating in the field
with scientists and policymakers, businessmen and cooperatives, and communities and individuals to better
understand - and perhaps even propose solutions - to the environmental problems facing us all.
In our first article, Sara Enders and Jordan Macknick explore the possibility of bringing together different stakeholders across the national boundary between the Honduras and Nicaragua to manage a common watershed, emphasizing that managing that landscape requires an understanding of the social, political,
and economic factors that are also at play.
Our next three articles explore questions of the environment in the nexus between local identity and
the globalizing forces of trade and tourism. Sarah Osterhoudt explores an attempt of Madagascar's vanilla
farmers to write their own guide to vanilla cultivation as an assertion of their own identity. Mark Evidente
suggests how a community that lives in a protected landscape in the Philippines can manage tourism
development in a manner that generates economic opportunities, while preserving both the landscape and
identity of its people. Rachael Teel discusses how notions of traditional culture, environment, and gender are
both communicated and romanticized in Fiji's tourism industry.
Other TRI fellows explore the social and environmental dynamics in and between cities, farms, and
protected areas. In Brazil, Norio Takaki delves into the waste management9f the cities of Porto Alegre and
Brasilia and how informal trash pickers, while performing a crucial environmental and social task, remain
marginalized by mainstream society. Also in Brazil, but now in Sao Paulo, Chris Finney observes how
poorly framed laws fail to adequately protect landscapes and create their own set of environmental and
social problems. In Argentina, Janet Lawson and Tal Ilany suggest that agroforestry, when coupled with both
governmental and cooperative initiatives, can reduce pressures to clear primary forests while improving the
livelihoods of farmers.
Our last two articles examine the nexus of human and animal interactions. Meg Selby, working in
Madagascar, finds that successful conservation of the red ruffed lemur requires not only the involvement of
all stakeholders, but their continued investment in and assessment of the process of conservation. Lastly,
Meghna Agarwala examines patterns of Indian wolf adaptation to agricultural settlements and whether the
current conservation strategies will truly protect the wolf.
These articles convey some of the breadth but hardly the full diversity of research pursuits within
F&ES, yet they capture the continuing need to explore the relationship of humanity with the environment.
We the editors have enjoyed working with the authors to bring to you these articles, and we hope you enjoy
reading this issue.

Mark Richard Evidente, MEM '09
Heidi Jump, MESc '10
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2008 TRI Fellows in this Issue
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Twenty-five Tropical Resources and three Compton Fellowships were awarded in 2008 to support research in tropical and subtropical areas around the world. Eleven fellows and their work are highlighted in this issue of the TRI Bulletin.
Meghna Agarwala (India) studied natural and environmental sciences at University of Pune and Jawaharlal Nehru University in India. She then worked
for Wildlife Trust of India coordinating a small grants
program and Nature Conservatibn Foundation studying snow leopard ecology, before enrolling in -the
Master's of Environmental Science program at Yale.
After graduating from F&ES, Meghna plans to pursue
a PhD at Columbia University, looking at possibilities for reconciling human-wildlife conflicts.

Sara Enders (Honduras and Nicaragua) graduated
from Yale with a BS in Geology and Geophysics,
where research on biogeochemical cycles and an
internship at the International Rice Research Institute
in the Philippines spurred her interests in environmental chemistry and sustainable development. Sara
worked in the White Mountains for the Appalachian
Mountain Club and as a Research Analyst for The
Cadmus Group, Inc. before returning for an MESc
from the Yale School of Forestry and Environmental
Studies.

Mark Evidente (The Philippines) focused on environmental policy for land use and climate change,
and on the interaction between business, government, civil society, and communities to advance
environmental goals while pursuing environmental
management studies at Yale. He previously worked
as Director for Legislative Affairs for Philippine Sena-

tor Richard J. Gordon, drafting legislation for tourism
development that integrated environmental, cultural,
and economic perspectives into planning mandates.
Prior to that, he was an Associate at the Philippine
law firm SyCip, Salazar, Hernandez and Gatmaitan.
He holds degrees in political science and law from
the University of the Philippines.

Christopher Finney (Brazil) is a candidate for the
Master of Environmental Management at the Yale
University School of Forestry and Environmental
Studies and the Certificate in Latin American Studies.
He intends to pursue further study in Urban Planning
or work in a related field.
Tal lIany (Argentina) is completing a Master of Forest Science degree at Yale's School of Forestry and
Environmental Studies. Her focus is primarily on soil
and forest ecology and agroforestry and plans to pursue a PhD in these subjects. Before coming to Yale,
Tal worked on a project to improve environmental
education curricula in higher education. She holds
a BA from Carnegie Mellon University where she
studied studio art.

Janet lawson (Argentina) is a second-year Master of
Environmental Science candidate at the Yale School
of Forestry and Environmental Studies. Her research
focuses on agricultural policy and development.
Before coming to Yale, she served as an agricultural
Tropical Resources Bulletin
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The 2008 TRI Fellows presented their research during the fall and
spring semesters, sharing not only their findings, but also their
insights on working in the field.

extension volunteer with the Peace Corps in Paraguay and worked in environmental education at the
Chicago Botanic Garden. She holds a BS in Foreign
Service from Georgetown University.
Jordan Macknick (Honduras and Nicaragua)
graduated from Hamline University with degrees in
Mathematics and Environmental Studies. He worked
for an organic food supply-chain company in the
Netherlands and a non-profit wind energy company
in Minnesota before starting a Master's of Environmental Science program at Yale's School of Forestry
and Environmental Studies. At F&ES he has split his
time analyzing world energy use trends and studying
transboundary water management.
Sarah Osterhoudt (Madagascar) is a second year
PhD student in the combined degree program between F&ES and Anthropology at Yale University. She
is also a joint doctoral student with the New York
Botanical Garden. Sarah is currently conducting
research in Madagascar, where she and her husband
were Peace Corps volunteers. Her research includes
working with small-scale vanilla and clove farmers
to investigate community change, global markets,
knowledge production, and environmental identities.
Sarah has also worked with agrarian communities in
Bolivia, Nicaragua, Chile, and Peru.
Meg Selby (Madagascar) earned a Bachelor of Liberal Arts with a concentration in Environmental Studies from the Wilkes Honors College. She has worked
on animal care and wildlife education with the
6
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Busch Wildlife Sanctuary, rehabilitating Florida native wildlife, and teaching local communities about
habitat and species conservation. Meg has also
worked as a primate keeper at the Palm Beach Zoo,
where exhibit development, animal care, and public programs led her to pursue an interest in wildlife
conservation and community development at the
Yale School of Forestry and Environmental Studies.
Meg is working towards a Master of Environmental
Science with a concentration in social ecology.
Norio Takaki (Brazil) is a 2009 candidate for the
degree of MEM from the Yale School of Forestry
and Environmental Studies. He has a Bachelor's
Degree in Japanese Language and Culture from the
University of California, Berkeley. His personal and
professional interests are centered around urban
sustainability issues, with a focus on the integrated
management of water resources. Norio's goal upon
graduation is to employ the skills and knowledge
he acquired at Yale to the task of improving potable
water supply, sanitation, and aquatic ecosystems
health in cities of the developing world.
Rachael Teel (Fiji) holds a BA in environmental
studies with a concentration in anthropology from
Vassar College. Prior to her arrival at F&ES, Rachael
spent four years working in the wildlife film industry. During this time she was employed by the Jackson Hole Wildlife Film Festival and by PBS's Nature
series. She hopes to improve her Fijian and complete a longer ethnographic study on the islands in
the near future.

In Pursuit of Participatory, Science–Based,
Transboundary Management in the Shared
Headwaters of Honduras and Nicaragua
Sara Enders, MESc 2009 and Jordan Macknick, MESc 2009
0[^HZU»[\U\Z\HS[VIL\WH[HTPUV\Y
corner of Central America, where the southeastern
Honduran mountains meet the peaks of northwestern Nicaragua — outside the shadows, the sun was
\WLHJOKH`H[Ä]L0[^HZYHYL[OV\NO[V[YLRWHZ[
those waiting for the bus, driving cows, or washing clothes as we carried homemade meter sticks,
baggies of ice, and Ziploc–encased plastic bottles.
And as our dusty sneakers darkened at a misplaced
footfall while we collected water samples that July
morning, it was positively exhilarating to think that
VUIV[OZPKLZVM[OLIVYKLYV[OLYWLVWSLPU
teams of school children, farmers, and government
VMÄJPHSZ^LYLZWYLHKV\[HSVUN[OLZ[V\[[Y\URHUK
trickling tendrils of the bi–national Río Coco, wetting
their feet and doing the exact same thing.
Mountains are the birthplace of rivers, and
these mountains parent two important offspring.
;OL9xV5LNYVÅV^ZZV\[OV\[VM[OLOPNO/VUK\ran mesas of Cacamuya, to run most of its course

through Nicaragua before crossing back into Honduras and feeding the shrimp harvested by Nicaraguans, Hondurans, and El Salvadorans where it
LTW[PLZPU[V[OL.VSMVKL-VUZLJH-PN\YLZHUK
Down the other side of the mountains, the Río Coco
ÅV^ZUVY[O^HYK[V^HYKZ[OL*HYPIILHUMVYTPUNHZ
it does 500 km of the Honduras–Nicaragua border
after a few unhurried meanders on the Nicaraguan
side. The mountains are recognized as an important zone of recharge for these rivers, which run for
long stretches through semi–arid climes. The steep
[VWVNYHWO`ZX\LLaLZYHPUV\[VM[OLHPY^OPSL[OLMVYLZ[JV]LYHUKYVV[THZZOLSWZ[VYL[OLYHPU`ZLHZVU»Z
moisture through the dry spells. These forests are
locally famous for their wildlife, and include uncommon ecosystems, such as the dry tropical pine
forest and patches of cloud forest primary growth.
+LMVYLZ[H[PVU[OYV\NO[PTILYOHY]LZ[PUNHUKÄYLZ
is a recognized problem on both sides of the border
;YPI\UHS*LU[YVHTLYPJHUVKLS(N\HHUKPZ
given priority in environmental management laws,
through implementation suffers.

Figure 1. A view from Nicaragua into
Honduras of the shared mountains
and forests defining the political
boundaries between these two
countries.

Tropical Resources Bulletin
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Figure 2. Map of the studied region, the bi–
national watershed of the Río Coco which drains
to the Cañon de Somoto. Sample site locations
are indicated by circles.

The bi–national basin, blessed with natural bounty and beauty, is also home to pockets of
extreme poverty. Unemployment rates are sky–
high, and the primary occupation in this area is
subsistence farming. Wealthier residents can afford
pesticides, fertilizers, and diesel pumps for irrigation,
which increase productivity and allow some to sell
their crops to foreign markets. These productivity
improvements come at a cost, however, especially to
the already stressed water resources. Poorer farmLYZHYLÄUKPUN[OLTZLS]LZ^P[OSLZZSHUKWLYJHWP[H
due to population increases, prompting them to
clear forested land to increase their productivity.
There is great concern that the actions of farmers
and cattle–ranchers in riparian areas are diminishing
[OLX\HU[P[`HUKX\HSP[`VMH]HPSHISL^H[LY-\Y[OLY
as populations in urban areas have increased faster
than infrastructure development, problems with water distribution and treatment regularly leave urban
residents without tap water for long stretches and result in a clamor for new sources. Wastewater is discharged to waterways largely untreated. Authorities
on both sides of the border have recognized the importance of this area as well as the severe problems
it is facing, and have been working independently
to improve land management. Both countries have
established national parks in the region that partially
protect the headwaters of the Río Coco and the Río
Negro: La Reserva de La Botija and Cerro Guanacaure in Honduras, and Tepesomoto-La Patasta and
Cañon de Somoto in Nicaragua. But land use regula[PVUZHYLÅV\[LKK\L[VMHPS\YLVMLUMVYJLTLU[HUK[V
corruption; deforestation and chemical usage is still
common in the protected areas. Furthermore, the
management plans of the protected areas have been
8
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stalled by bureaucratic procedures and by a lack of
funding. Thus these parks are largely “paper parks;”
parks by name only.
The two countries face similar management
problems despite having different legal and political
structures governing water and natural resources.
Communication and coordination among the various agencies in both countries is wanting, and data
is seldom shared. Systemic problems in governance
persist, providing great challenges to local authorities.

The Proposal
Recognizing that current efforts to protect the
headwater ecosystems in this region were ineffective, protected area expert Pablo Martínez de Anguita assembled a diverse team of experts to investigate the potential of a bi–national protected park to
address economic development and natural resource
conservation in the transboundary region. This team
included academics from Universidad Rey Juan Carlos in Spain, Pace Law School in New York, and the
Yale School of Forestry and Environmental Studies,
together with local NGOs in Nicaragua (La Familia
7HKYL-HIYL[[VHUK/VUK\YHZ(TPNVZKL3H)V[PQH
and government representatives from both countries.
;OL[LHT»ZVIQLJ[P]LPZ[VWYVTV[LIL[[LYSHUKTHUagement and alternative livelihoods through improving the availability of microloans, and ecotourism
while enforcing best management practices in zones
of restricted land uses. The proposed Peace Park
would envelop the four existing parks in the region,

Transboundary Management in Honduras and Nicaragua
creating one large protected area with biological
corridors for wildlife and different zoning regulations
MVY\YIHUHUKY\YHSHYLHZ4HY[PULaL[HS
This idea received endorsement by the International
Union for Conservation of Nature and Natural ReZV\YJLZ0<*5PU6J[VILYH[[OL[O>VYSK
Conservation Congress, with the passing of our
JV¶H\[OVYLK¸4V[PVU*.946;!,Z[HISPZOTLU[
of a Peace Park between Honduras and Nicaragua.”
By giving local landowners economic incentives to
keep the forests intact and the water resources clean,
it is hoped that land management practices would
improve with a Peace Park and that the primary employment in the area would shift away from high–input, low–yielding agriculture and cattle ranching, in
favor of practices with greater yields for land–owners
and better environmental protections.

as a sewer pipe or a factory outfall; non-point source
pollution on the other hand is diffuse in its origin and
PZJVUK\J[LK[V^H[LYIVKPLZ]PHHSHUKZJHWL»ZO`KYVlogic pathways — chemicals applied to agricultural
ÄLSKZHUKMLJLZKYVWWLKI`NYHaPUNJH[[SLHYL[^V
examples.

Local enthusiasm and initiative has carried
the project since its inception. Stakeholders on both
sides of the border have been working together and
holding periodic bi–national meetings where the
goals for the park and for the region are discussed
openly. The peaceful and respectful tone of a bi–
national stakeholder meeting in July 2008 deeply
moved us. At the outset, time was taken to sing each
JV\U[Y`»ZUH[PVUHSHU[OLTHUKLHJOVM[OLÄM[`¶VKK
stakeholders present introduced his– or herself and
relevant interests to the rest of the group. Because
many watercourses, including the two major rivers Río Coco and Río Negro, traverse the political
IV\UKHY`IL[^LLU[OLJV\U[YPLZJVUÅPJ[ZIL[^LLU
upstream and downstream users can become international disputes. This happened three years ago
when upstream Honduran farmers placed impoundTLU[ZVU[OL9xV*VTHSPHUKKYHZ[PJHSS`J\[PUÅV^Z
[V[OL9xV*VJVJH\ZPUN5PJHYHN\HUVMÄJPHSZ[V
demand their removal. The necessity for these countries to share water resources also makes water a
potentially unifying point around which bi–national
ecosystem may be based.

;VHUZ^LY[OLX\LZ[PVUZVM^OL[OLYHUKOV^
a transboundary protected area could improve acJLZZ[VX\HSP[`^H[LYYLZV\YJLZ[^VWVPU[ZT\Z[
be addressed. First, it is essential to understand the
character and sources of water contamination and the
X\HU[P[`VM^H[LYH]HPSHISLMVYZ\Z[HPUHISL^P[OKYH^HS
Second, the relationships between current activities
and water resource impairment or protection should
be demonstrated. Such information is necessary to
justify imposing restrictions on livelihoods of local
inhabitants, to determine where limited resources
should be directed to maximally improve the situation, and to determine if compensation for environmental services is appropriate.

The Project and Our Results
Despite fears of diminished and dwindling
water resources that threaten broad regional interests
and the health of local inhabitants, there is near total
absence of data and an incomplete understanding
of how much water is available and where pollution comes from. Characterizing point source and
non–point source water pollution was the focus of
our research. Point source pollution is discharged
[VH^H[LYIVK`MYVTHJVUJLU[YH[LKV\[ÅV^Z\JO

>H[LYX\HSP[`KH[HOHZVI]PV\ZSVJHSYLSL]HUJL
for those who bathe in, drink from, and irrigate with
the river water. Moreover, as water drains down a
ZSVWLP[JHYYPLZ^P[OP[PUMVYTH[PVUHIV\[[OLX\HSP[`
of the soil and its management; sampling the mouths
of tributaries tells us about the sustainability of the
HJ[P]P[PLZPU[OLJH[JOTLU[-PUHSS`^H[LYX\HSP[`
information would be important for the development
of ecotourism attractions within the proposed peace
park.

In order to obtain thorough coverage of our
region of interest, we focused our analysis on one of
the two river systems that originate in this region, the
Coco. We expect, however, that because of similarities in topography and ecology, our results will
also inform management of the Negro. While water
X\HSP[`PU[OL5LNYV^OPJOKYHPUZ[V[OL[YP¶UH[PVUHS
ÄZOLYPLZPU[OL.VSMVKL-VUZLJHOHZYLJLP]LKNYLH[LY
H[[LU[PVUMYVT[OLZJPLU[PÄJJVTT\UP[`HUKUH[PVUHS
NV]LYUTLU[ZLN>HYKP[PZ[OL*VJVVU
which local populations more closely depend —
giving it perhaps greater power to galvanize local
attention. The Río Coco provides 70% of the domestic
water to the Honduran city of San Marcos de Colón
and it also passes through the Nicaraguan tourist
attraction Cañon de Somoto. Furthermore, the two
primary tributaries to the Río Coco join together just
[^VRPSVTL[LYZMYVT[OLPU[LYUH[PVUHSIVYKLYHUKÄ]L
kilometers upstream of the Cañon de Somoto, providing an interesting case study of international coordination. The Honduran tributary, the Comalí, travels
Tropical Resources Bulletin
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Figure 3. Participants from Nicaragua’s
Ministry of the Environment, students,
and local citizens traverse varied
landscapes on their way to collect water
samples from a tributary of the Río Coco.

from the waterfalls of La Botija through San Marcos
KL*VS}UHUKPYYPNH[LKMHYTÄLSKZILMVYLJYVZZPUN
the border to bend through bedrock and boulders to
meet the Nicaraguan tributary, the Tapacalí.
Using Geographic Information System
.0:ZVM[^HYL^LKLSPULH[LKZ\I¶^H[LYZOLKZHUK
mapped tributary networks of the Río Coco. We
JSHZZPÄLKSHUK\ZLZ·MVYLZ[WHZ[\YLIHZPJNYHPU
cultivation, horticulture — from satellite images.
Once in the region, we spent many weeks driving
from pavement to gravel to mud or rutted boulder
ÄLSKZH[[PTLZNL[[PUNZ[\JRVYISV^PUNT\S[PWSL
[PYLZNYV\UK¶[Y\[OPUNV\YSHUK\ZLJSHZZPÄJH[PVUZ
and scouting our sampling sites, before actually takPUNHU`ZHTWSLZ/LYL^LÄUHSS`JSPTILKKV^UPU[V
the steeply incised valleys which give the mountainsides the texture of deeply grooved molars, which
before we had only seen through satellite images.
6\YNVHS^HZ[VÄUKHJJLZZYV\[LZ[V[OLJVUÅ\LUJLVML]LY`ZPNUPÄJHU[[YPI\[HY`[V[OL;HWHJHSxHUK
Comalí, which we could link together in a sampling
circuit that could be completed in as little time as
possible (see “snapshot” methodology of Grayson et
HS >L[PTLKV\YZHTWSPUN^P[O[OL*HUxJ\SH^OPJO[YHUZSH[LZHZ[OL¸KVNKH`ZVMZ\TTLY¹
a month long break from an otherwise rainy season
[OH[MHSSZYV\NOS`IL[^LLU1\S`HUK(\N\Z[
each year, to minimize the confounding effects of
discriminating precipitation on the chemistry of the
rivers.
We calculated that it would have taken the
two of us eight days to visit and sample the 90 sites
that would let us peer into each corner of the water10
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shed that drains to the Río Coco and the Cañon de
Somoto. And it would stretch credulity to claim that
these samples were taken simultaneously, given the
long timeframe and the potential for rainfall. Instead,
to take the samples simultaneously, we conducted
recruitment and training of community members
leading up to a coordinated collection of water
ZHTWSLZH[ ZP[LZI`[LHTZVM[^V[VÄ]LWLVWSL
within a four–hour window on a single day. Channel width, depth, and velocity measurements were
taken at each site to calculate water discharge and
determine the presence of pollutants and nutrients
-PN\YLZHUK
In addition to generating a dataset that we
could not have produced working alone, this process capacitated the local community to continue
monitoring beyond the period of this study. Such a
JVTT\UP[`TVUP[VYPUNWYVNYHT^V\SKIV[OÄSSH
knowledge gap in a region in which very little water
X\HSP[`TVUP[VYPUNPZKVULI`[OLNV]LYUTLU[HUK
increase awareness and empowerment of stakeholders with respect to their water resources. We brought
LX\PWTLU[MVYIHJ[LYPHHUHS`ZPZHUKJVSSLJ[PVU
bottles with us from Yale, and transported samples
for nutrient, pesticide, and metals analysis back to
[OL<:^P[O\ZI\[HSSVM[OLLX\PWTLU[MVY^H[LY
volume measurements we constructed from simple
materials available locally. We supplemented our anHS`[PJHSLX\PWTLU[^P[OPUJ\IH[VYZWHJLNLULYV\ZS`
loaned by a national Nicaraguan water utility and
OVZWP[HS-YVT[OLX\HSP[`VMV\YKH[HHUK[OLLU[O\siasm of participants, we conclude that community
monitoring of a similar nature could readily continue
in this region, with a little capital investment.

Transboundary Management in Honduras and Nicaragua
We conclude from our results that catchments with greater forest cover prevent nutrient
loading of the waterways from fertilizer and animal
^HZ[LZ>H[LYU\[YPLU[YH[PVZRL`JVU[YVSZVUHX\H[PJ
community species composition, may be changPUNPUYLZWVUZL[VPUJYLHZPUNX\HU[P[PLZVMJYVWHUK
ranch land. The most important source of pollution
revealed by our analysis, however, is bacteria from
wastewater discharges from the Honduran city of
:HU4HYJVZHTLYLRT\WZ[YLHTVM[OL*H|VU
de Somoto. As a result, bacteria levels in the Cañon
de Somoto, a popular Nicaraguan swimming hole,
Å\J[\H[L^PKLS`[VHZT\JOHZ[LU[PTLZNYLH[LY
than levels recommended by the United States
Environmental Protection Agency for recreational
water bodies. As the Nicaraguan government is in
the process of developing the Cañon de Somoto as
an international tourist attraction, the need for joint
Nicaraguan-Honduran management of this stretch of
river is clear.

The Prospects for the Future
Any recommendations for transboundary
management of the Río Coco watershed must consider the social, political, and economic conditions
of the area in order to be effective. The motivations
of the local people and government are obviously
crucial. As Honduras is the upper riparian state of
the Río Coco, it has no urgent motivation to ensure
[OH[^H[LYLU[LYPUN5PJHYHN\HPZZ\MÄJPLU[;OPZOHZ
THUPMLZ[LKP[ZLSMPU/VUK\YHZ»SHJRVM^HZ[L^H[LY
treatment in the water it discharges into the Río
Coco, its plans to dam a major tributary of the Río

Coco to provide San Marcos de Colón with more potable water, and its lack of enforcement of agricultural regulations along the Río Coco. While Honduras
is the upper riparian state in regard to the Río Coco,
land management in Nicaragua does affect the state
of forests and land in Honduras; numerous forest
ÄYLZVYPNPUH[LPU5PJHYHN\HHUKISV^PU[V/VUK\YHZ»
protected areas. Nicaragua has done little to prevent
[OLZLÄYLZMYVTZWYLHKPUNHJYVZZ[OLIVYKLY0U[OPZ
way, both Nicaragua and Honduras negatively affect
[OLV[OLYJV\U[Y`»ZLU]PYVUTLU[HUK^H[LYYLZV\YJLZ
[OYV\NOHSHJRVMHKLX\H[LTHUHNLTLU[HUKIV[O
countries independently lack the motivation to adKYLZZ[OPZPUHKLX\HJ`0[PZWVZZPISL[OH[I`JYLH[PUN
a transboundary protected area that encompasses
[OLYP]LY»Z^H[LYZOLKHUK[OLZP[LVM[OL5PJHYHN\HU
MVYLZ[ÄYLZ[OLZLHJ[P]P[PLZ^PSSILHKKYLZZLKZPT\S[HULV\ZS`PUHT\[\HSS`ILULÄJPHSTHUHNLTLU[
opportunity.
We recommend not only technical changes,
such as repairing the San Marcos wastewater treatment facility and improving riparian zone protections, but also more extensive changes that affect
the way decisions are made in the region. These
changes includes incorporating more people into
the decision–making process, addressing the asymmetrical regulatory structure of the two countries
that could hamper coordinated efforts, and developing a systematic way to share data between the two
countries. We hope to assist in any way we can with
local efforts to improve ecological monitoring and
management, and to attract attention to the needs
and opportunities of the region, using the IUCN
resolution as an important vehicle.

Figure 4. Local citizens, members of the environmental education NGO Enrich the World, and
international volunteers collect water samples in
the mountains of La Botija in Honduras. (photo:
Thomas Kraeger)
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There are calls from mayors and from citizens
for a road connecting La Botija and Tepesomoto-La
Patasta, high above the Pan–American Highway, in
order to improve communication and access to ecotourism sites in this region. Such a road would surely
pass by the house of Juan Ramon, a dedicated grains
and vegetable farmer whose property kisses both
countries. A new road would bring in more citizens
^OV^V\SKILPU[LYLZ[LKPU[Y`PUNOPZ^PML»ZZWLJPHS
J\HQHKHJOLLZLVYI\`PUNOPZKH\NO[LY»ZWPUL¶ULLKSL
IHZRL[Z^OPSLHSZVHSSV^PUNOPZNYHUKJOPSKYLU»Z
schoolteachers to have a safe and reliable means of
entering the region. A road could accelerate deforestation, or such development could improve the outlook for the pine and oak forests and the white–faced
monkeys of Ojochal if funding follows resolutions
and local participation in monitoring and coordinated international management is maintained. If our
mornings of simultaneous sampling, which brought
[VNL[OLYYLN\SHYJP[PaLUZHUKNV]LYUTLU[VMÄJPHSZ
from both sides of the border in an act of solidarity
and recognition of their shared need to protect their
water, is any indication of things to come, you may
ZVVUÄUK`V\YZLSM[HSRPUN[VHZTPSPUN1\HU9HTVU
and seeing the white–faced monkeys of Ojochal,
^OPSL[OLIP¶UH[PVUHSYP]LYZÅV^HSSHYV\UK`V\
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Writing Knowledge:

Re-articulations of Vanilla Production
in Imorona, Madagascar
Sarah Osterhoudt, PhD candidate

Introduction
When I arrived in the village of Imorona on
the northeastern coast of Madagascar this last summer, several local vanilla farmers immediately started
talking to me about a new project. They had decided
to write and publish a small booklet about cultivating and curing vanilla beans, emphasizing organic
[LJOUPX\LZ;OLIVVRSL[^V\SKILTHKLH]HPSHISL[V
local farmers. I was already friends with many of the
farmers who were organizing the book project, having previously lived with my husband in the town
as Peace Corps volunteers. Returning to the rural
village for pre–dissertation research, I was pleased to
hear about the idea to produce a book about vanilla,
as it continued the project I had worked on previously — to establish more direct linkages between
rural vanilla bean farmers and U.S. markets, in part
through assisting farmer groups to obtain organic
JLY[PÄJH[PVU

delicate cultivation and curing process. Knowledge
about vanilla is passed down through apprenticeship models, either formal or informal. Much of this
shared knowledge is nonverbal — when showing me
OV^[VOHUK¶WVSSPUH[LH]HUPSSHÅV^LYMVYL_HTWSL
people demonstrated the process using very few
^VYKZ-PN\YLZHUK
Throughout the cultivation and curing cycle
there are many interactions between the senses and
knowledge production. Successful farmers learn sensitive, tactile maneuvers at each stage of production.
0UOHUK¶WVSSPUH[PVUKLSPJH[LÅV^LYWHY[ZHYLWYLZZLK
together with exactly the right degree of pressure.
=HUPSSHILHUZHYLZX\LLaLK[VKL[LYTPUL[OLPYYPWLness. Before blanching the green vanilla beans,
farmers dip their hands into the hot water to gauge
its temperature. Cured black beans are stretched and
shaped and tied into bundles. Bundles are smelled

Families in the village of Imorona, which has
about 2500 residents, have been cultivating vanilla
for approximately one hundred years. Most vanilla
cultivators own their own small plots of land, and
plant vanilla vines as a part of diverse and complex
agroforestry systems which include rice, clove trees,
fruit trees, coffee plants, cassava, sweet potatoes, and
palm trees. The clove and vanilla harvests provide
families with most of their cash income for the year.
Over the past seven years, however, international
vanilla bean prices have dropped by over ninety perJLU[;OPZKYVWPU[OL]HUPSSHILHUWYPJLZOHZZPNUPÄJHU[S`HMMLJ[LK[OLHIPSP[`VMMHYTLYZ[VHKLX\H[LS`
provide for the basic needs of their families.

Acting Knowledge
(ZHUVYJOPK]HUPSSHYLX\PYLZJVUZ[HU[H[[LUtion and care and is considered along with saffron to
be the most labor–intensive crop in the world. Working closely with vanilla producers in Imorona for
two years, I began to notice certain characteristics of
the knowledge and specialized skills involved in the

Figure 1. A family out in their field hand–pollinating
vanilla flowers.
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Figure 2. A young girl practicing the
hand–pollination of vanilla flowers.

and sorted by the strength of their fragrance. All told,
each vanilla bean is probably touched hundreds of
times before it leaves Imorona for other markets.
In producing vanilla, therefore, farmers must
exercise their senses as a skill. Their ability to accurately monitor the information conveyed by the
ZLUZLZOHZPTWVY[HU[JVUZLX\LUJLZVU[OLX\HSP[`
VMVUL»Z]HUPSSHOHY]LZ[;OLZLZRPSSZHYLSLHYULKV]LY
time through practice, experience, and mentoring.
Vanilla production thus represents what Taussig
 JHSSZ[OL¸[HJ[PSP[`VMRUV^SLKNL¹^OLYLI`
people know things through touching and experiencing them. The senses are thus for vanilla farmers “the
switching place where the structure of experience
and the structure of knowledge converge and cross”
:LYLTL[HRPZ 6]LY[PTLZ\JO\ZLZVM[OL
senses become increasingly automated and habituated.
The knowledge of vanilla production also repYLZLU[ZHMVYTVM¸TL[PZ¹RUV^SLKNL:JV[[ 
This type of knowledge includes practical skills, and
is often referred to as know–how, common sense,
VYHZOH]PUNHRUHJRMVYZVTL[OPUN0[PZ¸HJX\PYLK
intelligence” that is plastic, adaptive and “excep[PVUHSS`KPMÄJ\S[[V[LHJOHWHY[MYVTILPUNLUNHNLK
PU[OLHJ[P]P[`P[ZLSM¹:JV[[ 0[PZHSZVTVZ[S`
passed down through oral forms, as opposed to written forms.

14

Volume 28, Spring 2009

Writing Knowledge / Power
When I returned to Imorona last summer, I
was therefore somewhat surprised to hear that the
farmers were planning to write about their knowledge of vanilla farming. Farmers explained to me
that they decided to embark on the project to teach
other farmers, especially younger farmers, about the
JVTWSPJH[LKWYVJLZZVMVI[HPUPUNVYNHUPJJLY[PÄJHtion. The previous year, when we had all worked
[VNL[OLY[VVI[HPUJLY[PÄJH[PVU^LZVVUYLHSPaLK[OH[
the inspection process involved a large amount of
paperwork. Recognizing that the process of organic
JLY[PÄJH[PVUSHYNLS`KLWLUKLKVU^YP[PUN[OLMHYTers responded by producing their own written document. The decision to produce a written document
contrasts with the uneasiness that Imorona farmers
often exhibit towards writing. Many individuals
struggle with literacy and have come to associate
writing and documents with cumbersome government bureaucracy.
Who has the power to write things down and
[VJYLH[L[OLVMÄJPHS^YP[[LUYLJVYKVM[LUJVPUJPKLZ
with who exercises the most political and economic
WV^LYPUHZVJPL[`:RHYPH 0U[OLWYVJLZZVM
VYNHUPJJLY[PÄJH[PVUMVYL_HTWSL[OLPUZWLJ[VY^HZ
the only person who wrote down information about
[OLMHYTLYZHUK[OLPYÄLSKZ"[OLMHYTLYZ[OLTZLS]LZ
VUS`HUZ^LYLKX\LZ[PVUZ;O\ZI`WYVHJ[P]LS`WYVducing a written booklet about vanilla, and by plan

Re-articulations of Vanilla Production in Madagascar
ning to make the document available to all Imorona
residents, the vanilla producers could be seen to be
IHSHUJPUNV\[[OLPULX\P[PLZVMYLWYLZLU[H[PVU;OL`
showed that they too wrote things down and codiÄLKRUV^SLKNL

temperature the water should be. He told them, and
this temperature was added into the description, thus
JYLH[PUNHISLUKVMTL[PZHUKX\HU[PÄLK¸ZJPLU[PÄJ¹
knowledge.

The farmers also learned from the NGO representative that vanilla was a vahiny, or non–native,
plant. She explained that vanilla was originally from
Translations
Mexico, and was brought to Madagascar by the
-YLUJOHYV\UK0U[OLKYHM[VM[OLWHTWOSL[
A team of thirteen men and women was
the section on the history of vanilla left out the role
assembled to oversee the writing of the booklet.
of the French entirely — saying only that vanilla
The team included older farmers from several local
farmer associations, a representative of a local NGO, was a “child” of Mexico that “brought itself” to
Madagascar. The removal of French traces from the
the two new Imorona Peace Corps volunteers, the
local “wordsmith” who was known for his adeptness vanilla narrative was also illustrated in the attention
H[ZWLLJOTHRPUN[OLWYLZPKLU[VM[OLSVJHS^VTLU»Z that the participants paid to the exact wording of the
pamphlet. The group decided to use only Malaassociation, and a local agricultural technician who
gasy words taken from their local dialect. In their
OHKOLSWLK[OLMHYTLYZ^P[O[OLPYVYNHUPJJLY[PÄJHdiscussion, it soon became apparent that many of
[PVU[OLWYL]PV\Z`LHY-PN\YL
the words used for vanilla cultivation were actually
French derivatives and not “real” Malagasy words.
Overall, the book was an exercise in translatThe participants debated over what Malagasy word
ing the metis knowledge of vanilla production into
to use for French terms such as “supple” “orchid”
written form — something that is extremely tricky
and even “shelf.” Especially interesting was the disto do. This process of translation sparked a lot of in–
depth discussions, as farmers compared their cultiva- cussion on how to translate the concept of “organic”
[PVU[LJOUPX\LZ^P[OVULHUV[OLYHUKKLIH[LK^OPJO itself, commonly referred to as bio from the French
]LYZPVU^HZ¸ILZ[¹;O\Z[OLWS\YHSP[`VM[LJOUPX\LZ biologique. After much discussion, the participants
TVYWOLKPU[VVUL¸VMÄJPHS¹]LYZPVU;OLRUV^SLKNL agreed to use the phrase voly–zanahary which
means “crops from God.” The deliberate decision to
YLJVYKLKMVY[OLWHTWOSL[HSZVPUJS\KLKX\HU[P[Hremove all traces of the French echoed the observative descriptions and measurements. For example,
[PVUZVM[OLHU[OYVWVSVNPZ[4H\YPJL)SVJO 
when writing about blanching the vanilla beans, the
that, for the Malagasy, speaking in French is often
farmers did not only write that one should test the
associated with the experiences of colonial
water by hand, but also asked the technician what

Figure 3. Participants at the
booklet–writing workshop.
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subordination. Bloch also noted that the language of
administration is often conducted in French, and this
PZJLY[HPUS`[Y\LVMVYNHUPJJLY[PÄJH[PVUWHWLY^VYR
By writing their own documents in the local language, rural farmers were claiming some power over
how their knowledge was catalogued.
Projects aimed at making a population more
¸TVKLYU¹VM[LUHJ[HZOVTVNLUPaPUNPUÅ\LUJLZ
and this can partly be seen with this booklet project
:JV[[ 2UV^SLKNL^HZX\HU[PÄLKHUK[HRLU
out of its larger social and environmental contexts.
6UL¸VMÄJPHS¹]LYZPVUVMOV^[VJ\S[P]H[L]HUPSSH
was decided upon. Vanilla was no longer a multi–
MHJL[LKZVJPHSS`ZPNUPÄJHU[LU[P[`I\[HJVSSLJ[PVUVM
ZWLJPÄJMVJ\ZLK[LJOUPX\LZ(S[OV\NOT\JOVM[OL
“metis” details are lost in translation, I argue that the
vanilla booklet does not signify an overall “loss” of
metis knowledge itself. Rather, the process of writing the booklet represented a deepening of metis.
Sitting in the room together, the participants learned
a new type of “practical” knowledge: how to write
a pamphlet. They were experimenting with ways
to respond to the changing situations of the global
]HUPSSHTHYRL[0U[OPZ^H`[OLIVVRSL[L_LTWSPÄLK
the shifting, adaptive, multi–layered nature of metis
in action.
The pamphlet project also illustrates how
experimenting with new forms of knowledge can
be both globalizing and localizing. In responding to
[OL¸NSVIHS¹KPZJV\YZLVMVYNHUPJJLY[PÄJH[PVU[OL
booklet deliberately framed its discussion as local to
Imorona. It did not try to erase the localness of the
NYV^LYZ»RUV^SLKNL·PUJVU[YHZ[[OLIVVRSL[VM[LU
made particular references to Imorona. The committee wanted to include photos from Imorona in the
booklet, not generic illustrations. The project goal
was thus not to erase “Imorona–ness” to make their
vanilla global, but to emphasize the “on–siteness” of
vanilla production. It was not a “shadow” of global
discourse — a metaphor often used to describe
African engagement with global entities (Ferguson,
9H[OLYP[^HZ]LY`T\JOP[ZV^UHJ[P]L
deliberate production.

Conclusion
Overall, the strategic layers of action represented by this pamphlet suggest that rural farmers in
Imorona are exhibiting proactive agency in a globalizing world. This agency is seen through the lens of
vanilla production. Such power is often denied to
16
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rural Africans, who are instead described as being “swept up” in globalization in a way that they
lose their sense of place, or as “being left behind”
by globalization in a way that keeps them static.
The vanilla book project, in contrast, can be seen
as an attempt for rural farmers to put themselves
literally at the center of global discourse. In writing
about organic vanilla production, then, the thirteen
individuals were experimenting both with knowing
things and with ways of knowing things. Overall, we
can hope that all this attention to knowledge will
have some practical metis effect — namely, that the
next round of the organic inspection will proceed
ZTVV[OS`^OPJO^PSSZ\IZLX\LU[S`NP]LMHTPSPLZ
TVYL]PHISLVW[PVUZ[VÄUKTHYRL[ZMVY[OLPYJYVWZ
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Present Opportunities and Future Crises:
Managing Tourism Development
at the Chocolate Hills, Bohol, the Philippines
Mark Richard Evidente, MEM 2009

Introduction
One thousand two hundred sixty eight hills
·ULHYWLYMLJ[\W[\YULKIV^SZQ\Z[[VTL[LYZ
in height, covered in grass that turn a deep brown
in the light of a summer's sunset — these are the
*OVJVSH[L/PSSZL]VRPUNPTHNLZVM/LYZOL`»ZRPZZLZ
spread out as far as the eye can see, spanning six
towns on the island province of Bohol in the PhilipWPULZ-PN\YLZHUK

from, and perhaps even indifferent to, tourism. But
with an international airport being constructed a
mere two hours away, the sheer economic potential of millions of tourists coming to the Chocolate
Hills is likely to radically transform this landscape.
This probable transformation may cause social and
environmental crises. However, it also presents an
VWWVY[\UP[`[VWSHUHUKKLÄULZ\Z[HPUHISLKL]LSVWment today in a manner that is relevant to the people
of Bohol.

A deck in the town of Carmen provides the
ILZ[]PL^VM[OLSHUKZJHWL0UV]LY[OYLL
hundred thousand people climbed up to the deck,
marveled at the landscape, and took pictures. It
was projected that there would be more than half a
million people trekking up to that view deck by decade's end, yet one town councilor said that those
projections are already outdated. “We had two
million people last year,” he claimed. Aside from
the view deck in Carmen (and a less prominent one
H[:HNIH`HU[OLYLZ[VM[OLHYLHYLTHPUZZLWHYH[L

To explore how a sustainable development
strategy can be planned for the people and the
landscape, I conducted a number of semi–structured
interviews with national and local government ofÄJPHSZMHYTLYZHUK[V\YPZ[ZHZ^LSSHZYLWYLZLU[H[P]LZ
from religious, tourism, environment, and agriculture
organizations. I also analyzed existing management
policies and human ecology studies of the area. I
seek here to make brief policy recommendations that
JHUILL_WSVYLKPUNYLH[LYKLW[OPUHZ\IZLX\LU[
paper.

Figure 1. The
Chocolate Hills.
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Figure 2. Bohol Island. (The
Philippines, inset) Source: Jeroen
Hellingman http://www.bohol.
ph. The Chocolate Hills Protected
Area spans the towns of Carmen,
Batuan, Sagbayan, Sierra Bullones,
Valencia, and Bilar.

Background

survey of 500 shrub samples from a protected wa[LYZOLKVM[OLZL^LYL\URUV^U77+6
5L^[YLL-LYUHUKVL[HS MLYU)HYJLSVUH
The Chocolate Hills is a karst landscape — a
L[HSHUKIH[77+6ZWLJPLZOH]L
terrain dominated by soluble bedrock (Van Beynen
HUK;V^UZLUK·^OLYLSPTLZ[VULMVYTZIV[O YLJLU[S`ILLUPKLU[PÄLKHUK[OLYLTH`ILUL^
IPYKZWLJPLZ77+6;OL[HYZPLY(Tarisus
[OLILKYVJRHUK[OLOPSSZHUKYPJOZVPSÄSSZ[OL]HSsyrichta)VULVM[OL^VYSK»ZZTHSSLZ[WYPTH[LZOHZ
leys. This landscape holds a large amount of water
SVUNILLU[OLPJVUMVY)VOVS-PN\YL4VYLL_[LUdirectly recharged from rainfall and surrounding
sive research into its ecology is now being pursued
upland forest watersheds within the limstone (Uhlig,
 HSSV^PUNPU[LUZP]L^L[YPJLJ\S[P]H[PVU-PN\YL 5LYP¶(YIVSLKHL[HS(TPK[OLYPJOULZZVM
the landscape and the social transformations hap9LSH[P]LS`KYPLYWHY[ZVM[OLHYLHHYLWSHU[LK[V
pening within it, however, the prospect of tourism
corn, taro, bananas, coconuts, sweet potato, mandevelopment adds a new dimension to the relationNVLZJVMMLLHUKJHJHV<YPJO 
ship between the people and the land.
The Chocolate Hills cannot be readily classiBohol is already one of the most important
ÄLKHZHWYPZ[PULLU]PYVUTLU[;OLSHUKZJHWLJVUtourism destinations in the Philippines because of its
sists of a patchwork of hills, farms, and lowland forests. It had been settled and altered by humans for at blend of both natural and cultural attractions (PIDS,
77+6+LZWP[LHUH[PVUHS[V\YPZT
SLHZ[Ä]LO\UKYLK`LHYZPMUV[MVYTPSSLUUPH<YPJO
governance structure divided between competing
 0U[OLSHZ[ML^KLJHKLZ[OLHKVW[PVUVMUL^
VMÄJLZHUKHU\UJSLHYKL]VS\[PVUVMWV^LYZ[V
agricultural technologies, systems of land ownerSVJHSNV]LYUTLU[)VOVSOHZILULÄ[LKMYVTIYVHK¶
ship, and agrarian reform has profoundly changed
based public and private sector support for tourism.
the relationship of communities with the landscape,
)VOVS»ZKL]LSVWTLU[Z[YH[LN`OHZJH\ZLKHKLJSPUL
generating pressures on both. A long–running
PUWV]LY[`PUJPKLUJLHUKPUQ\Z[Ä]L`LHYZ^OH[^HZ
insurgency and counter–insurgency campaign on
once the one of the poorest provinces is now of methe island has affected how government perceives
KPHUPUJVTL5:*)/V^L]LYT\JOVM[OL
the communities that lived in the hinterlands, at the
peripheries of political and social structures (Urich et economic activity occurs around the capital city and
beach areas. The attention of local and national govHS;OLYLJLU[W\ZOMVYKL]LSVWTLU[PUMHJ[
was partly fueled by the desire to address the roots of ernments, organizations, and aid agencies is focused
on resort development and waste management, and
the rebellion. Yet amid these changes, rich endemic
VUIHSHUJPUNKP]L[V\YPZT^P[OZ\IZPZ[LUJLÄZOPUN
biodiversity exists in this landscape.
Inland communities at and around the Chocolate
Hills remain poorer than those at the coast (NSCB,
9LJLU[YLZLHYJOPZÄUHSS`IYPUNPUNTVYLSPNO[
Z\Y]P]PUNVUZTHSSSHUKOVSKPUNZMVYYPJLHUK
[V)VOVS»ZIPVKP]LYZP[`;OLYLHYLH[SLHZ[ÅVYH
JVYUMHYTPUN+LZWP[LOH]PUNHJX\PYLK
and fauna species on the island, but in a recent
18
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land through agrarian reform, farmers are burdened
with the weight of increasing costs of farm inputs,
sending children to school, recovering from sickness,
and burying the dead. In the absence of new economic opportunities, what little land they have will
be lost. It is because of this poverty that governments
see tourism as a chance to push economic growth
PU[OLPZSHUK»ZPU[LYPVYI\[NP]LUHSHJRVMYLZV\YJLZ
they have yet to focus on and formulate an approach
to manage development.
The Chocolate Hills had long been recogUPaLKHZVULVMUH[PVU»ZWPJ[\YLZX\LSHUKZJHWLZ
0[^HZVUS`PU OV^L]LYPU[OL^HRLVMJVU[YV]LYZPHSX\HYY`PUNH[VULVM[OLOPSSZ[OH[7YLZPdent Fidel Ramos brought the area under National
Integrated Protected Areas System (NIPAS, Republic
(J[5V[OYV\NO7YLZPKLU[PHS7YVJSHTH[PVU
5V;OLWYV[LJ[LKHYLHJV]LYLK[OLLU[PYL
landscape of hills and valleys, spanning parts of six
T\UPJPWHSP[PLZMVYH[V[HSHYLHVMOLJ[HYLZ
The responsibility of managing the area was given to
the national Department of Environment and Natural
9LZV\YJLZ+,59HUKSVJHS7YV[LJ[LK(YLHZ4HUHNLTLU[)VHYKZ7(4)^OPJOOHKYLWYLZLU[H[P]LZ
from local governments, indigenous communities,
non-government organizations, and local communities from within the protected area.

Figure 3. Rice cultivation at the town of Batuan.

;OLSH^YLX\PYLZL_[LUZP]LJVUZ\S[H[PVUZPU
the declaration and management of a protected
area. However, placing the landscape under NIPAS
met considerable opposition. While NIPAS in fact
allows for different kinds of zones and uses within a
protected area, it was perceived by residents as an
attempt to take away their rights to the land (Urich
L[HS7YLZPKLU[.SVYPH(YYV`VPZZ\LKHUV[OLY
WYVJSHTH[PVUPU[OH[YLTV]LK[OLÅH[SHUK
between hills from NIPAS coverage, while retaining
a 20-meter buffer zone at the base of each hill (PresiKLU[PHS7YVJSHTH[PVU5V;VKH`VUS`[OL
hills and their buffer zones are under the DENR. The
municipalities, with their broad powers under a Local Government Code, have jurisdiction over valleys,
subject to a considerable degree of supervision from
the provincial government.

Findings and Discussion
0[PZKPMÄJ\S[[VÄUKHJLU[YHS[OLTL[OH[JHU
unite most stakeholders behind one development
strategy. The DENR sees its mandate in terms of
preventing illegal logging in buffer zones and in the
remaining forest patches around the hills. On the
other hand, some in the tourism sector complain that
DENR does its job too well as some of the trees have
reached a height that now obstructs the view of the
landscape. The provincial and municipal governments dispute the management and development of,
and revenue sharing from, the view deck at Carmen.
Some of those interviewed believe that seasonal,
THUHNLKNYHZZÄYLZ^LYLLZZLU[PHS[V[OLSVJHSLJVSogy and the maintenance of the appearance of the
hills. Others dispute this claim. Many in the private
sector are critical of the recent yet unappealing
renovation of the hotel on the view deck, and how
expansion plans of the view deck complex will be
implemented in relation to a broader strategy for the
Chocolate Hills.
.LULYH[PUNJVUZLUZ\ZHWWLHYZKPMÄJ\S[I\[
creating a strategy for the area begins from recognizing that the Chocolate Hills comprises the entire
landscape. Its ecology embraces not only the hills,
or the patches of forest and agricultural land between the hills, but also the diversity of human activity within it. Many of those interviewed recognize
this in various degrees. When asked what kind of
development they would like to see in the area, most
preferred some economic activity that somehow
integrated tourism yet nevertheless remains
Tropical Resources Bulletin
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rooted in agriculture. Almost all reject a landscape
that becomes dominated by structures of concrete
and steel.
Policymakers thus tend to reject particular
KLÄUP[PVUZVM¸TVKLYUP[`¹PUMH]VYVMZVTL[OPUN
N\PKLKI`HZLUZLVM¸Z\Z[HPUHIPSP[`¹I\[P[PZKPMÄcult to assess how widely the community shares this
view. Despite the richness of traditional architecture
— particularly highlighted in a recent photographic
Z\Y]L`3\ZWVHUK4HUHSV·YLZPKLU[Z^P[O
UL^HMÅ\LUJLHYLSPRLS`[V[YHKL[OLPY^VVKLUHUcestral homes for concrete structures. Fortunately,
with the help of a leading corporate foundation,
some families outside the Chocolate Hills area have
chosen to preserve their colonial period homes and
convert these to cafes or hostels for tourists. Similarly, many farmers hope that their children would
get jobs in the city or abroad as sailors, domestics
and nurses rather than inherit and develop the family
landholdings. Recent initiatives however from both
organizations and government in organic agricul[\YLOH]LJHW[\YLKMHYTLYZ»PU[LYLZ[^P[O[OLPYSV^LY
costs and comparable yields. But the crucial link of
producing crops for the tourist trade has yet to be
explored.
5H]PNH[PUN[OYV\NO[OLX\HNTPYLVMKPMMLYLU[
stakeholders stymies the development of a comprehensive strategy, yet this same complexity encourHNLZK`UHTPJNV]LYUHUJL;OLÄYZ[WYVJSHTH[PVU
designating the Chocolate Hills Protected Area was,
despite an intent to create a comprehensive stratLN`^HZÅH^LKMVY[OYLLYLHZVUZ-PYZ[P[JV\U[LYLK
a movement toward decentralization by placing
core responsibility with the DENR, while relegating local stakeholders to ineffective support roles
in the PAMBs. Second, it did not include national
and local tourism–oriented stakeholders despite the
importance of the landscape for tourism. Third, it did
not engage the predominantly agriculture–oriented
JVTT\UP[`PUKLÄUPUNLU]PYVUTLU[HSTHUHNLTLU[
goals. On the other hand, the second proclamation
YLK\JLK[OLJV]LYHNLVM[OLÄYZ[[VWYV[LJ[[OLTVZ[
important feature of the landscape, while creating
opportunities for local governments and other stakeOVSKLYZ[VKLÄULTHUHNLTLU[[OH[PZYLSL]HU[[V[OL
community.
The opportunity for consensus thus exists in
the crucial middle where the grand idea of sustainable development meets the gritty realities of the
community. An understanding of the Chocolate Hills
as a landscape, and an idea of development that
20
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Figure 4. The Philippine Tarsier (Tarsius syrichta)
appreciates this, can be the foundation for tourism
planning. More importantly, from this consensus,
leadership is necessary to turn plans into reality.

Recommendations
Managing the landscape begins with managing the land. The six municipalities, through NIPAS,
are already part of a governance system that protects
the hills themselves. However, under the Local Government Code, they and the provincial government
must also coordinate their land use priorities for the
valleys in a manner that preserves the landscape.
Municipalities have broad powers of land use planning, zoning, and enforcement, and provinces have
the duty to coordinate these. Both have shared or
complementary powers on the environment, agro–
industrial development, and on tourism planning,
development, promotion and regulation. The provinces have a responsibility to enrich culture and the
arts. At the intersection of these powers and duties, it
HWWLHYZ^LSS^P[OPU[OLWYV]PUJPHSJV\UJPS»ZWV^LYZ
to create a coordinative body for the Chocolate Hills
area for municipal governments and other stakeholders to gather, build consensus, and collectively plan
and manage the area.
Based on my understanding of the consensus
[OH[L_PZ[Z0UV^WYVWVZLHMYHTL^VYRMVY[OLSHUK»Z
management. Ultimately, tourism provides a lens by
which the inherent virtues of the landscape and the

Tourism Development at the Chocolate Hills
people who shape and belong to it can come into
focus. Keeping this in mind, my framework consists
of three points:
First, local agriculture must shift from primary
food production to high value products linked to
[V\YPZT;OPZ^PSSHSSV^WLVWSL[VILULÄ[MYVT[OL
opportunities generated by the industry. For example, families that produce rice might be encouraged to make rice cakes and pastries; a coordinated
shift to sustainable agro–forestry can likewise be
pursued to focus on high–value crops. In both cases,
government agencies and organizations can support
cooperatives with the development, standards enforcement, and marketing of sustainable and organic
products. As these farms and cooperatives develop,
the farming and production processes themselves
can be integrated into part of the tourism experience.
Finally, agencies and organizations must encourage stores, hotels and restaurants to buy from these
cooperatives and thus support the local community.
Second, the national environmental and agricultural departments and various organizations must
collaborate to develop sustainable agro–forestry. This
collaboration is necessary to preserve and expand
MVYLZ[JV]LY+YH^PUNHY[PÄJPHSIV\UKHYPLZIL[^LLU
farms and forests is inappropriate when people have
settled, used and shaped both for hundreds of years.
The PAMB and local governments can encourage
collaboration between the national environmental
and agricultural departments, and bring organizations to help manage buffer zones and slopes as
sustainable agro–forestry zones. This will generate
the economic incentive for farmers to protect and
increase the forest cover of the landscape.
Third, preserving the landscape entails zoning
and building regulations that protect and encourage
a traditional, and often a more sustainable, built environment. The rejection of a landscape dominated
by steel and concrete points to an instinctive awareness that traditional structures are as much a part of
the landscape as the people themselves. With the
recent completion of a survey of traditional Bohol
HYJOP[LJ[\YLSVJHSNV]LYUTLU[ZZOV\SKYLX\PYL[OH[
structures follow this template. It will be essential,
however, that zoning ordinances allow for intermeKPH[L\ZLZIL[^LLU]HYPV\ZSHUKJSHZZPÄJH[PVUZ0U
areas designated as agricultural or agro–forestry
zones, people and cooperatives should be allowed
to have commercial and processing activities at a
ZJHSLNYLH[LY[OHU[OLYLZ[YPJ[P]LKLÄUP[PVUZVM¸IHJRyard” or “cottage” industry if these activities are

integrated into the provincial tourism effort and the
environmental impact is properly managed. A coffee
farm, for example, may be allowed to have lodging,
restaurant and processing facilities, particularly if
cultivation is done organically and waste is processed
into methane for fuel and compost for fertilizer. Lastly,
more than simply regulating kinds of use, emphasis
should be placed on how structures blend into the
overall landscape. Regulations should focus on the
height of structures, the footprint they have on the
land, and the materials used for their construction.
The combination of these three points, implemented through a mixture of policy tools, can contribute to maintaining the character of the landscape,
while integrating the community into a tourism
Z[YH[LN`[OH[I\PSKZVU[OLWVZP[P]LX\HSP[PLZVM[OH[
landscape.

Conclusion
Unplanned development often results in a
plague of social and environmental problems even
amidst a seeming economic boom. In the context
of tourism, communities can become alienated and
dispossessed as non-residents buy up land and develop an industry for which residents do not have the
YLX\PZP[LZRPSSZ[VILLTWSV`LKVM[LU^P[O[OLSVJHSZ
turning instead to crime and prostitution. Also, the
industry that develops often copies ideas from somewhere else, echoing a different environmental context.
This can lead to practices that exceed the local ecolVN`»ZJHYY`PUNJHWHJP[`HUKKLZ[YV`[OL\UPX\LULZZVM
the landscape.
The Chocolate Hills presents the opportunity
to build on its immense tourism potential and allow
[OLJVTT\UP[`[VILULÄ[^OPSLH]LY[PUNHZVJPHSHUK
environmental crisis. It is essential that the entire area,
despite overlapping jurisdictions and mandates, be
treated as one landscape where all stakeholders are
engaged in planning, implementation, and enforcement. I believe that there is a sense of awareness of
the area as a landscape, and that this can be a foundation for new policies.
A set of policies that encourages a shift to higher value agricultural activities can allow the community to remain true to its relationship to the land and
preserve the landscape, while allowing the people
[VILULÄ[MYVT[V\YPZT;OYV\NO[OPZHWWYVHJO[OL
people of the Chocolate Hills can avert future crises
by seizing the opportunities offered by the present.
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Fijian Culture on Display:

Traditional Ecological Knowledge
at the Arts Village Cultural Center
Rachael Teel, MESc 2009

Introduction
-PQPPZMYLX\LU[S`KLZJYPILKHZHSHUKVMIYLH[Otaking natural beauty and strong traditional culture.
These representations portray the islands as the
enduring archive of a glorious natural history, where
man and nature have lived in harmony for thousands
VM`LHYZ>OP[L;OLMVSSV^PUNWHWLYL_HTines how and why this association is promoted at
VULVM-PQP»ZSHYNLZ[J\S[\YHS[V\YPZTKLZ[PUH[PVUZ·
[OL(Y[Z=PSSHNL*\S[\YL*LU[LY(=**
The AVCC is a popular tourism attraction situH[LKPU[OLOLHY[VM7HJPÄJ/HYIVYOHSM^H`IL[^LLU
the Coral Coast and the capital city of Suva, on the
PZSHUKVM=P[P3L]\(JJVYKPUN[V[OLUH[PVU»ZTVZ[YLcent tourism development plan, the region saw more
[OHU[V\YPZ[ZPU-PQP4PUPZ[Y`VM;V\YPZT;VKH`[OLWYVNYHTH[[OL(=**JH[LYZ
primarily to foreign visitors and offers a full day of
HJ[P]P[PLZPUJS\KPUNHÄYL^HSRPUNZOV^[LTWSL]PZP[
and island boat tour. In this study, I consider the preZLU[H[PVUVM[YHKP[PVUHSLJVSVNPJHSRUV^SLKNL;,2
VU[OL(=**»ZPZSHUKIVH[[V\Y3VVZLS`KLÄULK;,2
is indigenous knowledge about the environment that
has been passed down through the generations. TEK

ZOV\SKIL[OV\NO[VMHZÅ\PKHUKK`UHTPJ/V^ever, cultural tourism representations of TEK tend
[VJVUMLYHZLUZLVM[PTLSLZZULZZVUHJVTT\UP[`»Z
relationship with the natural world. The following
HUHS`ZPZZOV^Z[OH[[OL(=**»ZKPZWSH`VMNLUKLYLK
TEK links indigenous culture to the land in just this
way, and creates a distinction between the tourist
and the toured that validates the authenticity of the
island boat tour experience.

Methods
The information presented in this paper
was gathered during three months of ethnographic
ÄLSK^VYRK\YPUN[OLZ\TTLYVM>OPSLPU-PQP0
conducted interviews, engaged in participant observation, and performed archival research as I studied
how tourists and tour operators perceive and present the relationship between nature and indigenous
culture on the Fijian islands. As part of this larger
WYVQLJ[0ZWLU[Ä]L^LLRZSP]PUNPUHOVZ[LSKVYTPtory at the AVCC. During this time, I participated
PU[OL(=**»ZM\SSKH`VMZOV^ZHUK[V\YZVUÄM[LLU
separate occasions. On the tours and in the hostel, I
conducted semi–structured interviews with thirty–

Figure 1. AVCC performer shows
a female tourist how to weave a
fan from a coconut frond.
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Figure 2. AVCC performers
try to start a fire.

Ä]L,UNSPZO¶ZWLHRPUN[V\YPZ[ZHUK[^LS]LLTWSV`LLZ
These interviews focused on the general attraction of
[OL-PQPHUPZSHUKZ[OLZWLJPÄJHWWLHSVM[OL(=**
and the impressions and opinions of AVCC visitors
and employees. Finally, I conducted interviews with
the Fijian and Australian managers of the AVCC,
gathering in–depth information about the history and
administration of the site.
0U[OLÄLSK0MV\UK[OLYL^HZHJLY[HPU
amount of ambiguity “betwixt and between tourism
HUKL[OUVNYHWO`¹)Y\ULY0UTHU`^H`Z0
^HZH[V\YPZ[0[VVRWOV[VNYHWOZHZRLKX\LZ[PVUZ
and visited my chosen sites with other sightseers. At the same time, the length of my stay and
[OLMYLX\LUJ`VMT`[V\YZHSSV^LKTL[VILJVTL
something of a temporary local to the staff members
who saw me day in and day out. In effect, it was the
K\HSP[`VMT`WVZP[PVU·[V\YPZ[[VZVTLX\HZP¶SVJHS
to others — that gave me the opportunity to build
relationships with overseas visitors as well as Fijian
performers and tour operators. In the sections below,
0\ZL[OPZPUZPNO[[VKLZJYPIL[OL(=**»ZPZSHUKIVH[
[V\YMYVTH[V\YPZ[»ZWVPU[VM]PL^ILMVYLYLÅLJ[PUN
on the experience from an ethnographic perspective.

The Island Boat Tour
([[LUV»JSVJRPU[OLTVYUPUN[PJRL[ZHYL
purchased and the tour group is assembled. Once
gathered, we are escorted down a path and into a
TVKPÄLKKY\HVYKV\ISL¶O\SSLKJHUVL^OPJOJHU
accommodate up to twenty–four passengers. After
taking our seats, two male polers wearing grass
24
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skirts and coconut husk accessories board the boat.
Positioned on either end of the canoe, the polers
guide the drua around a large, manmade island at
the center of the Arts Village complex. A third man in
similar costume sits cross–legged at the front of the
boat and introduces himself as our guide.
The physical setting of the boat tour is
separate from the rest of Arts Village. As our canoe
follows the river around the bend, the concrete
complex of the Cultural Center falls out of sight and
V\[VMTPUK4PTPJRPUN[OLIVH[»ZHWWHYLU[TV]Lment into the interior of Viti Levu, we are told by our
guide that we are also drifting into the past. Traveling
along the river, our boat follows the shoreline of the
island and pushes through an overgrowth of reeds to
reveal a collection of huts (buresVU[OLSLM[HUKH
lush green landscape on the right.
During the hour–long boat tour, we — the
tourists — are invited to observe and participate
in two kinds of TEK. At four of the seven open–air
bures, female actors in traditional attire describe
how their ancestors made pottery, wove mats and
fans, and created bark cloth known as masi. At these
huts, our tour guide encourages interactive exhibition. Questions are welcome, and we are repeatedly
invited to visit the island and have a go at handicraft production, joining the women as they weave
coconut fronds into fans and print masi cloth with
[YHKP[PVUHSK`LZHUKWH[[LYUZ-PN\YL
The second category of TEK on display is
decidedly more masculine, focused on weaponry,
ÄZOPUNHUK[OLJVUZ[Y\J[PVUVMJHUVLZ=V`L\YPZT

Displays of Traditional Ecological Knowledge in Fiji
is stressed over participation at these three bures.
At the canoe building bure, for example, our guide
L_WSHPUZOV^PUKPNLUV\Z-PQPHUZ\ZLKÄYL[VI\PSK
seafaring druas more than one hundred feet long.
To bring this narration to life, the two polers enter
[OLO\[HUKH[[LTW[[VZ[HY[HÄYLI`Y\IIPUNHZTHSS
WPLJLVM^VVKPU[VHSHYNLYZ[H[PVUHY`SVN-PN\YL
Once the friction from the wood produces a sizeable
WPSLVMZTVRPUNJPUKLYZ[OLWYV[V¶ÄYLPZJVSSLJ[LK
PU[VHOVSSV^^VVKLUJVU[HPULYÄSSLK^P[OJVJVU\[
husks. The polers then blow gently into the container, willing the husks to ignite.
At the AVCC, feminine TEK is focused on
experience and masculine TEK is focused on exhibition. Our tour group is invited to exit the boat and
learn about Fijian TEK through hands–on participa[PVUH[TVZ[VM[OL^VTLU»ZO\[Z/V^L]LYH[[OL
TLU»ZI\YLZTLTILYZVMV\YNYV\WHYLPU]P[LK[V
¸[HRLPU[OLZOV^¹^OLYLÄYLPZJYLH[LK^LHWVUZ
HYLKPZWSH`LKHUKÄZOPUN[LJOUPX\LZHYLKLZJYPILK
in great detail. I examine the implications of this
division in the following section.

Discussion
According to Charles Menzies and Caroline
Butler, “Traditional ecological knowledge is the term
used to describe the knowledge and beliefs that
Indigenous peoples hold of their environments that
is handed down through the generations” (Menzies
HUK)\[SLY>P[O[OPZKLÄUP[PVUPUTPUKOV^
HUK^O`PZ;,2LTWSV`LKI`-PQP»ZJ\S[\YHS[V\YPZT
PUK\Z[Y`&;OLPZSHUKIVH[[V\Y»ZWYLZLU[H[PVUVM;,2
provides valuable insight about the kinds of narratives that can be constructed at cultural tourism
destinations.
6U[OLVULOHUK[OL[V\Y»ZKPZWSH`VM;,2
links Fijian culture to the natural environment.
On the other, it also encourages the creation of a
distinction between the tourist and the toured. The
combined effect of these two narratives produces a
timeless version of indigenous culture that links all
Fijians, past and present, and places them in opposition to modern, Western tourists. This kind of
manipulated narrative is common in Fijian tourism.
As Carmen White points out, “Tourism discourse in
Fiji began with advertisements by foreign enterprises,
including offshore businesses and airlines, which immediately incorporated western constructions of the
JHYLMYLLK\[PM\SºPZSHUKUH[P]L»SP]PUNPUIHSHUJL^P[O
UH[\YL¹>OP[L

Today, the AVCC is one of many tourism destinations that continues to make use of the popular
narrative linking nature and culture. On the island
boat tour, material goods produced by TEK are used
to enforce this essentialized version of Fijian heritage. Our guide notes that the handicrafts made by
the women were and are made from natural materials like local palm fronds, native trees, and Fijian
clays. The same kind of construction is also emphasized at the masculine bures, where weaponry,
ÄZOPUNUL[ZHUKL]LUÄYLHYLHSSJYLH[LKMYVTSVJHS
natural materials. Through the heavy promotion of
[OLPY¸UH[\YHS¹JVUZ[Y\J[PVUTH[ZTHZPHUKÄYL
ILJVTLWV^LYM\SZ`TIVSZVM[OL-PQPHUWLVWSLZ»JVUnection to their land.
The narrative that links Fijian nature and culture extends beyond physical objects, however. On
the island boat tour, the presentation of knowledge
is just as important as the presentation of physical
goods. As noted above, the tour divides the exhibition of indigenous knowledge into two distinct categories — the masculine and the feminine. Though
both categories use the display of material objects
to emphasize the supposed relationship between
nature and culture, they do so by employing different styles of presentation; feminine TEK focuses on
participation and masculine TEK invites voyeurism
from afar.
Despite a fundamental difference in presentation, involvement and observation both encourage
a narrative that distinguishes Fijian culture from the
WYLZ\THIS`>LZ[LYUJ\S[\YLZVM[OL[V\YPZ[ZVU[OL
boat. In the feminine bures, it is the close proximity
between inexperienced students and native teachers
that highlights cultural difference. In the masculine
bures, it is the distance between those who perform
and those who observe that emphasizes the intended
distinction. According to White, tourists respond to
both styles because “Fiji tourism promotion…caters
[V[V\YPZ[Z»WYLZ\TLKX\LZ[MVYH\[OLU[PJP[`[OYV\NO
othering mechanisms that hinge on differentiation”
>OP[L
Discussing gendered categorization and
V[OLYPUNPU[OL:V\[O7HJPÄJ:OPYSL`3PUKLUIH\T
writes: “The stereotype of the noble savage had
always contained within it its mirror opposite, the
ignoble savage…the dualism became gendered in
the form of the beautiful, enticing siren and the malicious, bestial cannibal, a distinction that, as colonial
intentions became more focused, would be extended to civilized, white Polynesians and savage, black
Tropical Resources Bulletin
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4LSHULZPHUZ¹3PUKLUIH\T0U>LZ[LYUL`LZ
Polynesia represents the feminine, noble savage and
4LSHULZPHPZLX\H[LK^P[O[OLTHZJ\SPULPNUVISL
savage.
White expands on this distinction when she
notes that Fiji spans Polynesia and Melanesia both
WO`ZPJHSS`HUKPKLVSVNPJHSS`"[O\Z¸-PQPPZ\UPX\LS`
positioned in discursive practices that contrast PolyULZPHUHUK4LSHULZPHUºWYPTP[P]P[`»(Z-PQPZ[YHKKSLZ
Polynesia and Melanesia geographically, a stipulated
HKTP_[\YLVM7VS`ULZPHUHUK4LSHULZPHUPUÅ\LUJLZ
has driven a thematic dichotomy on the primitive
V[OLYPU-PQP[V\YPZT¹>OP[L-PQP»Z[V\YPZT
industry, then, “manages to harness Polynesian signiÄLYZ¹^OPSLTHYRL[PUN¸VWWVY[\UP[PLZMVYH[HU[HSPaing gaze upon vestiges of ignoble savagery” (White,
;OLPUK\Z[Y`»ZHIPSP[`[VKYH^VUZ`TIVSZVM
the feminine Polynesian and the masculine Melanesian allows for the creation of distinct tourism
narrative, as evidenced by the gendered duality on
KPZWSH`H[[OL(=**;OLPZSHUKIVH[[V\Y»Z[^VMVYTZ
of presentation — participation and voyeurism —
validate the authenticity of the experience by enforcing separate yet related distinctions between Western
tourists and Fijian locals.

Conclusion
In this paper, I have argued that the Arts VilSHNL*\S[\YHS*LU[LY»ZPZSHUKIVH[[V\Y\ZLZ;,2[V
connect the displayed activities of indigenous actors
to the imagined activities of their ancestors. Tour
operators use physical objects and traditional knowledge to build on existing preconceptions and draw
attention to the supposed connection between Fijian
culture and the land. Displaying masculine and
feminine categories of TEK side by side, the island
boat tour portrays Fijian culture as a combination of
Polynesian and Melanesian, noble and ignoble, and
feminine and masculine. The success of this mixture
relies on a romanticized association between nature
and culture that is promoted by the AVCC and by the
wider Fijian tourism industry.
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The Emergence of Trash Picker Cooperatives
and the Challenges to Social Inclusion
Norio Takaki, MEM 2009

Introduction
Street scavenging, or informal trash picking,
has become an increasingly conspicuous activity in
low and middle–income countries. Rural poverty
and unemployment — resulting to a large extent
from the mechanization of agriculture — contributes
to the strong movement of peasants toward cities
(UKLYZZVU;OPZJYLH[PVUHUKTPNYH[PVUVM
poverty places tremendous pressure on urban centers for generating jobs and providing basic services
and infrastructure to accommodate fast–growing
populations. Trash picking thus emerges as a strategy
for survival where jobs for unskilled labor are scarce
HUK¸^HZ[L¹PZHTWS`H]HPSHISL4LKPUH
Brazil is a particularly emblematic case in this regard
both in terms of its high rates of urbanization —
 7VW\SH[PVU9LMLYLUJL)\YLH\·HUKVM
its large population of trash pickers — estimated at
400 thousand by Forum Lixo e Cidadania, a national
NGO that provides support to trash pickers (Silva,

Improvements in technologies to reprocess recyclable materials, combined with dramatic increases in waste outputs have contributed to transforming
recycling into an economical and environmentally

appealing alternative to extracting raw materials.
This has led to the emergence of “waste” as a valuable commodity, much in contrast with its earlier
status as an environmental externality and hazardous inconvenience. Recovery rates for aluminum
in Brazil, for example, are among the highest in the
world, exceeding even those of developed countries
()(3)\[[OPZLU]PYVUTLU[HSS`ZHS\[HY`MHJ[
if contemplated through a broader socio–political
and economic prism, reveals a not–so–commendable reality. To a large extent these rates are high
because aluminum cans, being amongst the more
valuable recyclables, are intensely sought after by
street scavengers. Because of the low social status
and economic fragility of this group of people, the
activity of informal trash picking raises concern, as it
L_HJLYIH[LZOPZ[VYPJHSWH[[LYUZVMPULX\HSP[`
In recognition of the challenges posed by this
phenomenon to the development of urban societies
and economies, some Brazilian municipalities and
the federal authorities have enacted legislation aiming to integrate solid waste management practices
with other spheres of urban planning. Some of these
SLNPZSH[PVUZ»LMMLJ[ZHYL[OLVMÄJPHSYLJVNUP[PVUVM
[YHZOWPJRPUNHZHWYVMLZZPVUHUK[OLÄUHUJPHSZ\Wport for the formalization of the activity through the

Figure 1. Workers sorting household
trash at Cavalhada cooperative in Porto
Alegre
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formation of cooperatives. The Integrated Solid Waste
Management Program of the city of Porto Alegre, for
instance, is one of the earliest examples of such types
VMWVSPJPLZ0[Z¶`LHYL_WLYPLUJLWYV]PKLZHZVSPK
reference point for assessing the challenges facing
Brasilia, which plans to implement an integrated solid
waste management of its own. The present work compares municipal waste management practices in these
two cities in examination of the professed potential of
cooperatives to serve as mechanisms for social inclusion of trash pickers. It describes major advances and
still present challenges the two cities face in efforts
to establish a socially inclusive, integrated model of
solid waste management.

Methods
I chose Brasilia and Porto Alegre because they
share fundamental cultural and economic traits that
render them comparable despite their differences in
terms of regional history. They are also faced with
urban paradigms and challenges typical of large metropolitan areas of the developing world. At the same
time, they represent two distinct stages of development in urban solid waste management. I conducted
T`ÄLSK^VYRMYVTLHYS`1\UL[VTPK¶(\N\Z[
^P[O[OLÄYZ[WOHZL[HRPUNWSHJLPU7VY[V(SLNYLMYVT
1\UL[OYV\NO;OLYLTHPUPUNWLYPVK^HZZWLU[
studying the solid waste management situation in
Brasilia. Through semi–structured interviews and participant observation, I collected data of the coopera[P]L^VYRLY»ZX\HSP[`VMSPMLHUK^VYRPU7VY[V(SLNYL
In Brasilia, data collection was accomplished through
interviews and participant observation in meetings
with various stakeholders.

Field Observations
Porto Alegre
With the creation of an integrated solid waste
THUHNLTLU[WYVNYHTPU [OL^VYRPUNJVUKPtions of many trash pickers in Porto Alegre have
improved. Groups that worked out in the open on
illegally settled land prior to the program now have
HYVVM[V^VYR\UKLYHUKHKLX\H[LPUMYHZ[Y\J[\YL[V
perform their duties. The organizational and technical support provided by government and NGOs has
also allowed for some degree of professional empowerment. The formation of cooperatives creates
mechanisms of democratic participation that support personal and political improvement. It should
be noted, however, that there have not been studies
documenting the changes in income that have taken
place after the creation of cooperatives.
Despite these positive results, three key factors
take away some of the merit of the program. Firstly,
the high dependence of the cooperatives on the muUPJPWHSJSLHUPUNHNLUJ`SPTP[Z[OLWYVNYHT»ZZ\JJLZZ
The majority of the waste the trash pickers separate
is provided by the cleaning agency while a small
portion is donated directly by private businesses or
government agencies. This generates patterns of dependency that places the cooperatives that are not on
good terms with the cleaning agency at a disadvan[HNL-VY[LZ:LJVUKS`[OLOPNOKLWLUKLUJL
and limited bargaining power of the cooperatives
relative to the buyers/middlemen is concerning. It
is rather surprising that direct sales to industry have
not evolved into common practice, since both the
cooperatives and industry stand to gain by eliminating the middleman. Because cooperatives have neither logistical nor organizational means to scale up
production, they continue to sell to the middlemen,
^OVTJVU[YVSWYPJLZHUKTHRL[OLSPVU»ZZOHYLVM[OL
WYVÄ[Z;OPYKS`[OLSV^SL]LSVMPU[LYHJ[PVUHTVUN[OL
cooperatives weakens them politically and prevents
the constructive exchange of experiences and ideas.
The fragmentation of groups of people that share the
same social political and economic plight leaves
them at a great disadvantage in terms of negotiating
their claims and objectives.

During my stay in the capital I spoke with various people associated with an organization, CENTCOOP, and was invited on numerous occasions
to attend and observe meetings among cooperative
leaders and between the organization, government
institutions, and the University of Brasilia. CENTCOOP represents and gives administrative and legal
support to all the cooperatives in Brasilia, was created
PU)YHZPSPHPU;OLZLTLL[PUNZWYV]PKLKTL^P[O
a solid understanding of the intricate lines of interest
VWLYH[PUNPU[OLÄLSKVMYLJ`JSPUNHZ^LSSHZ[OLPUteractions amongst the various actors of this network.
Brasilia
This allowed me to see the internal and external difÄJ\S[PLZTVZ[JVVWLYH[P]LZPU)YHZPSPHMHJLMVYJYLH[PUN
7VY[V(SLNYL»ZTVKLS·^P[OHSTVZ[[^V
cohesion amongst themselves and legitimizing their
decades of an integrated solid waste management
activities vis à vis society and the government.
system — highlights some of the obstacles facing
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)YHZPSPH»ZPU[LNYH[LK^HZ[LTHUHNLTLU[
program. The same disjointedness seen among the
trash pickers in Porto Alegre also affects the different
parties of trash pickers in Brasilia. In terms of infraZ[Y\J[\YLHUKLX\PWTLU[OV^L]LY)YHZPSPHZ[PSSSHNZ
far behind. The majority of the cooperatives do not
conduct formal book keeping, and only half operate
in built environments — the other half work under
the elements on illegally settled land. The majority is
engaged in patron–client relationships with the only
I\`LYVMYLJ`JSHISLZTHU`VM[OLTILPUNÄUHUJPHSS`
indebted to this company2. Indebtedness also takes
the form of “favors”, as is the case in which the
buyer “lends” them company trucks. There is federal
money earmarked for the construction of triage units
HUKW\YJOHZPUNVMLX\PWTLU[I\[P[H^HP[ZKPZI\YZLment because most cooperatives do not have a place
where they can legally build. And while all of the
cooperatives have received a compactor to press
their materials, those cooperatives without a land
title or use concession cannot access the electrical
NYPKHUK[O\ZHYL\UHISL[V\ZL[OLLX\PWTLU[
+LZWP[L[OLZLJOHSSLUNLZ[OLYLPZZPNUPÄJHU[
potential for a more successful integrated solid
waste management system in Brasilia. As mentioned
above, CENTCOOP is an umbrella organization
for cooperatives, providing them with local political representation, logistical, administrative, and
legal support, and negotiated prices of materials. In
addition, CENTCOOP is trying to establish a central
^HYLOV\ZLMYVT^OPJO[VZLSSWYVK\J[PVUI`HSSHMÄSPated co–ops. This centralization has the potential for
direct negotiation with industries without a middleman. Ideologically CENTCOOP is well grounded on
principles of democratic participation, and embraces
NVHSZVMLJVUVTPJHUKHKTPUPZ[YH[P]LZLSM¶Z\MÄJPLUcy, capacity building, and political independence.
Whether or not its mission statement will crystallize
in the real world will depend to a large extent on
the continued action of a network of organizations
(Bank of Brazil Foundation, Caritas, NGOs, UniverZP[`VM)YHZPSPHPU[LYTZVMWYV]PKPUNJHWHJP[`I\PSKPUN[LJOUPJHSHUKSLNHSHK]PZPUNHUKZVTLÄUHUJPHS
support during the period of establishment of the
cooperatives. Without the prospect of achieving self–
Z\MÄJPLUJ`[OLWV[LU[PHSVM[OLJVVWLYH[P]LZ`Z[LT
to empower trash pickers will be undermined. Also
important is the leadership role that the president
of CENTCOOP embodies. His or her charisma and
diplomatic skill is essential for fostering cohesion
and trust amongst the groups of cooperatives.

Conclusion
Despite the overall improvements in waste
THUHNLTLU[PU7VY[V(SLNYL[OLLMMLJ[ZVM[OLJP[`»Z
integrated model on the lives of trash pickers working in cooperatives fall short of the professed goals.
The occupation is still highly marginalized, incomes
vary amongst the different cooperatives, with the
THQVYP[`MHSSPUNILSV^)YHaPS»ZTPUPT\T^HNL
^OPJOPZSLZZ[OHU<:KVSSHYZWLYTVU[O[OLYL
is high worker turnover, provision of education and
capacity building is minimal, job security or health
JHYLILULÄ[ZHYLUVUL_PZ[LU[UVJVVWLYH[P]LPZH
self–sustaining enterprise, and favoritism on the part
of the government agency generates competition and
causes fragmentation amongst the cooperatives.
These facts demonstrate that well–meaning
policies in and of themselves are not enough to
change social behavior and political practices; a
structure of checks and balances needs to be in
place to guarantee transparency, accountability, and
[OLLX\P[HISLKPZ[YPI\[PVUVMWVSP[PJHSSL]LYHNLHUK
economic bargaining power. Furthermore, notwithZ[HUKPUN[OL]HYPV\ZKLNYLLZHUKKLÄUP[PVUZVMZVJPHS
inclusion (ranging from the basic economic incluZPVUPU[OLMVYTVMHQVI[VLX\HSHJJLZZ[VW\ISPJ
services to the acceptance of minority groups by

Figure 2. Interior of a cooperative’s sorting unit in Brasilia. The
workers are wearing uniforms provided by the sole buyer, Capital.
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THPUZ[YLHTZVJPL[`HUK[OLZ[H[L[OLZ[PNTHHZsociated with the work of trash picking propagates
patterns of exclusion.
I contend that in this particular occupation,
where the material waste from society converges
with the economically obsolete, the displaced and
dispossessed people of Brazilian society, true social
inclusion is not possible without public participation
in the form of separation of household garbage from
solid recyclables (which would signal acknowledgeTLU[VM[OL[YHZOWPJRLYZ^VYR,MMLJ[P]LZLWHYHtion at the household level would greatly increase
recovery rates due to lowered contamination of solid
^HZ[LI`º^L[»VYNHUPJTH[[LYHUKMHJPSP[H[L[OL^VYR
of trash pickers at the triage units. The very notion of
development and social change by way of top–down
¸ZVJPHS[LJOUVSVNPLZ¹PZJYP[PX\LKOLYL;OPZJYP[PX\L
is particularly meaningful in the context of Brasilia,
[OLX\PU[LZZLU[PHS)YHaPSPHUL_HTWSLVMH<[VWPH[OH[
hoped to promote social change through formulas
VMZWH[PHSJVUÄN\YH[PVU-\Y[OLYTVYLX\LZ[PVUZHYL
raised regarding the wisdom of the waste management policies of both cities (and of federal policies
[OLTZLS]LZPUW\ZOPUNMVY[OLLYHKPJH[PVUVMPUMVYmal street scavenging while offering alternatives that
have not been proven to be effective from the socio–
economic standpoint.
A constructive tactic to take is to raise awareness about the valuable social, environmental, and
economic contributions of the trash pickers. They are
agents of their own inclusion by pursuing an honest
form of income, perhaps one of a few available to
them. The trash pickers are environmental agents,
for reasons already explained elsewhere; they are
an essential part of an economic production chain.
Through their low pay they subsidize commercial
operations and supply a service that in certain countries is seen as a duty of the government, and which
thus far in many cities in Brazil has been provided
virtually free of charge to the state. Implementing a
solid waste management system faces the challenges
of overcoming entrenched social attitudes and historical practices of waste management to enable a
]PHISLZ`Z[LT[OH[PZIV[OOLHS[OM\SHUKILULÄJPHS[V
the environment and the trash pickers.

Notes
BD
BD
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BD

commercialization of recyclables, that is, all
recyclable materials in the Federal District
HYLZVSKKPYLJ[S`VY[OYV\NOTPKKSLTLU[V
this company, which then sells directly to
industry.
)YHZPSPH»Z\YIHUWSHUHUKHYJOP[LJ[\YLYLÅLJ[
high modernist principles of spatial order
HUKJVUÄN\YH[PVUI`^OPJOJSHZZKPZ[PUJtions are minimized. For example, residential buildings look the same from the
outside, regardless of the professional rank
of occupants.
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Improving Brazilian Land Use Law:
A Case Study of Plantation Forestry
in Southern São Paulo
Christopher Finney, MEM 2009
Years before this study began, I was an environmental educator a few miles north of the study
area. My daily commute involved crossing a stream
that was so laden with human waste from nearby
slum settlements that the stream bubbled with
TL[OHUL·HUK[OPZZ[YLHTÅV^LKZ[YHPNO[PU[V[OL
municipal water supply. Local knowledge holds that
the slums were the direct result of overly–restrictive
zoning laws intended to protect the watershed in the
 Z;OLZLSH^ZWYVOPIP[LKLZZLU[PHSS`HSSWYVK\Jtive uses, eliminating any economic incentive for
landowners to manage their property. After private
owners lost interest in their land, the slum settlements took over. Because the slums were illegal from
the beginning, no sewer lines or other infrastructure
was ever installed.
The desire to protect the watershed thus
resulted in unintended human and environmental
JVUZLX\LUJLZKLTVUZ[YH[PUN[OLULLK[VPU[LNYH[L
both economic and environmental perspectives in
ZVS]PUNTHU`VM:qV7H\SV»ZTVZ[WYLZZPUNWYVISLTZ
Sustainable forestry offers one such solution. Local
law however must be carefully formulated to support
sustainable forestry within the context of regulating
land use. This case study directly addresses the regulatory issues that must be addressed in southern São
Paulo. I hope it also sheds useful light on the myriad
other situations in which environmental and ecoUVTPJPZZ\LZYLX\PYLPU[LNYH[LKWYHNTH[PJZVS\[PVUZ

Background
:qV7H\SV)YHaPSPZ[OL^VYSK»Z[OPYKTVZ[
WVW\SV\ZJP[`^P[OV]LYTPSSPVUYLZPKLU[Z;VYYLZ
L[HSHUKZV\[OLYU:qV7H\SVPUWHY[PJ\SHY
experiences population growth in excess of 8% per
`LHY;LZJO;OLHYLHVMZ[\K`[OL*HWP]HYx¶
Monos Environmental Protection Area, occupies
the southernmost 25,000 ha of the city. This area
is an important source of ecosystem services; its
^H[LYZOLKWYV]PKLZHWWYV_PTH[LS` VM[OLJP[`»Z
potable water, as well as wildlife habitat, carbon seX\LZ[YH[PVUHUKZVPSWYV[LJ[PVU)YHNHL[HS

Geographically, the study area provides a buffer
between São Paulo and the Serra do Mar State Park,
the largest legally protected tract of Atlantic Forest, a
NSVIHSIPVKP]LYZP[`OV[ZWV[4L`LYZL[HS
;OL*HWP]HYx¶4VUVZPZJSHZZPÄLKHZHU,U]PYVUTLU[HS7YV[LJ[PVU(YLH(7(, a participatory
NV]LYUHUJLZ`Z[LTPU^OPJOT\UPJPWHSVMÄJPHSZHUK
local representatives share authority for land use
regulation. Land uses in the study area include small
farms, native secondary forest, native primary cloud
forest, natural grasslands, and active and abandoned
commercial plantations of pines (Pinus ZWWHUK
eucaplypts (EucalyptusZWW
By focusing on the regulations governing
plantation forestry in the Capivarí–Monos, this article
explores the use of the term “sustainability” as a legal test in Brazilian environmental legislation. While
the area is subject to unusually restrictive environmental legislation, this study shows that “sustainabilP[`¹KVLZUV[HKLX\H[LS`N\PKLSHUK\ZLJSHZZPÄJHtion, and proposes that standards from independent
JLY[PÄJH[PVUVYNHUPaH[PVUZILHKVW[LKPUZ[LHK

Sustainability in Brazilian
Environmental Law
)YHaPSPHULU]PYVUTLU[HSSH^MYLX\LU[S`\ZLZ
sustainability as a legal test to determine whether
a given land use is permitted. In the study area, the
TVZ[YLZ[YPJ[P]LSHUK\ZLYLN\SH[PVUZHYLKLÄULKPU
terms of sustainability, and are applied to zones in
the study area that contain a large proportion of São
7H\SV»ZUH[\YHSSHUKJV]LYHUKJVTTLYJPHSWSHU[H[PVUMVYLZ[Y`-PN\YLZHUK
In the Capivarí–Monos, two zones are of particular importance and cover a majority of the area.
;OL>PSKSPMLAVULA=:2PZKLÄULKHZ¸WVY[PVUZVM
the municipal territory of great importance for the
protection of hydrological resources and biodiversity,
Z\JOHZHSS\]PHSWSHULZZPNUPÄJHU[YLTHPUPUNWH[JOLZ
of Atlantic Forest herein delimited, as well
Tropical Resources Bulletin
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Law or
Legal System

Purposes

Use of "sustainability" as a legal test

National System
of Conservation
Units
(Federal Law
9,985/2000)
orders types of
natural preserves
(including APA
and State Park,
below)

• Establishes criteria and norms for the
creation, implementation and management of
Conservation Units.
• Objective IV: "encourage natural resourcebased sustainable development"

• Defines sustainable use as: "use of the environment such that the
permanence of renewable environmental resources and ecological
processes is assured, maintaining biodiversity and other ecological
attributes, in a socially and economically viable manner.
• Several types of Conservation Units are defined in terms of
sustainability:
Nationalforest: "basic objective is multiple sustainable use offorest
resources and scientific research, with an emphasis on methods for
the sustainable use of native forests."
Extractivist Reserve: "commercial use of timber resources is
permitted only on a sustainable basis"
Wildlife Reserve: appropriate for scientific research on "sustainable
economic management of faunal resources"
Sustainable Development Reserve: home to local peoples "whose
liveliboods are based on sustainable systems of natural resource use"
Biosphere Reserve: an international model for "integrated,
participatory, sustainable management of natural resources"

"Law of the
Atlantic Forest"
(Federal Law
11,438/2006)

'The general objective of the protection and
use of the Atlantic Forest Biome is sustainable
development, the specific objectives are
protection of biodiversity, human health,
landscape, aesthetic and tourism values, the
hydric regime, and social stability."

• Defmes sustainable use as: sustainable agroforestry activities
practices on small or rural family landholdings that do not
fundamentally change the character of the vegetative cover and do
not harm the environmental function of the area
• Agencies must "assist traditional populations and small
landholders with the sustainable management and use of native plant
species."
• The government shall "encourage, with economic incentives, the
protection and sustainable use of the Atlantic Forest Biome."

Serra do Mar
State Park (2006)

To ensure the full protection of the flora,
fauna, and natural beauty.

• Buffer zone (APA Capivari-Monos): intended "to create and
implement projects and activities that seek sustainable development
for the region"
-

AP A CapivariMonos
(Municipal Law
13.136/2001)

Encourage the sustained use of natural
resources; protect biodiversity; protect
hydrological resources and remaining patches
of Atlantic Forest, among others

• Wildlife Zone and Sustained Use Zone: permits "sustainable
agroforestry management activities"
• Agricultural Use Zone: "intended to encourage the sustainable
development of resident communities in the APA"

Municipal
Zoning
(Municipal Law
13.855/2004)

"To encourage regional development based on
economic activities that are compatible with
the production of water, watershed infiltration
areas, and sustainable rural activities;
expansion of protected lands ... [and] to ensure
water quality and a water supply."

• Special Agricultural Protection Zone: permits "sustainable
management" without further clarification
• Protection and Sustainable Development Zone: permits "uses that
are environmentally compatible with sustainable urban
development ... sustainable management [among others]."

Executive
Decree 45.817/
2005

"To define and detail the classification of
given activities within different [zoning]
categories of use and groups of activities."

"Nonresidential uses compatible with sustainable development"
include "sustainable forest management" and "sustainable
management activities ... such as agroindustry, agroforestry
activities, and agriculture"

Directive
0112006

Regulates forestry in the region of study
within the above legal regimes

"Necessary environmental measures will be determined in order to
ensure the retention of cover and sustainability of the property."

Figure 1. BraZilian environmental law formulated in terms of sustainability.
as the headwaters of waterways of special interest to
the water supply." Similarly, the Conservation and
Sustained Use of Natural Resources Zone (ZUS)3
is defined as "areas in which the moderate and
self-sustaining use of the biota may be permitted,
when regulated to ensure that natural ecosystems
are maintained." Both zones permit "sustainable
agroforestry management activities, duly licensed by
the appropriate agencies" (italics added).
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The question of what constitutes sustainable
agroforestry management is problematic. Applied to
forestry, sustainability can be viewed either in a narrow sense, focusing strictly on the ongoing yield of
products from a single plot, or broadly, by considering the social, economic and environmental effects
locally and at the landscape scale (Evans, 1999).
Brazilian law defines sustainability broadly; in the
National System of Conservation Units (Federal Law

Brazilian Land Use Law in Southern São Paulo
APA C a piv a rí-M on o s, I nte rn a l Z o ning

B raz il

Figure 2. Zoning in the APA Capivarí-Monos.
ZRLE refers to a state park, ZVS is a wildlife zone,
ZUS is a zone designated for the sustained use
of natural resources, and ZEP AG is set aside for
special agricultural activities.

S ao P au lo

ZRL E
ZVS
ZUS
ZEP AG
Oth e r

 ·^OPJOYLN\SH[LZ[OL(7(HUK[O\Z
NV]LYUZ[OL*=:HUKA<:·Z\Z[HPUHIPSP[`PZKLÄULK
as “use of the environment such that the permanence of renewable environmental resources and
ecological processes is assured, maintaining biodiversity and other ecological attributes, in a socially
HUKLJVUVTPJHSS`]PHISLTHUULY¹;OPZKLÄUP[PVU
fails, however, to provide a meaningful legal test
PUKPMMLYLU[PH[PUNIL[^LLU[OLÄULI\[ZPNUPÄJHU[
gradations within land uses such as plantation
forestry. The following examinations of “industrial”
MVYLZ[Y`PU[LUZP]LS`¶THUHNLKL_V[PJTVUVJ\S[\YLZ
and “native” forestry (commercial plantation forestry
using native timber species, sometimes incorporating
TP_LKZWLJPLZKLZPNUZPSS\Z[YH[L[OPZWYVISLT

Overall sustainability of forestry
>VYRPUN^P[OHUHYYV^KLÄUP[PVUVMZ\Z[HPUability, which considers only the permanence of
timber productivity on a given piece of land, most
forestry can be considered sustainable. Although soil
nutrient loss threatens future productivity in some
Z`Z[LTZ[OPZPZVM[LUHJVUZLX\LUJLVMTHUHNLTLU[
decisions, rather than the intrinsic nature of forestry
,]HUZ
/V^L]LY\UKLYHIYVHKKLÄUP[PVU
that considers social, economic, and environmental impacts, forestry may or may not be considered
Z\Z[HPUHISLKLWLUKPUNVUZWLJPÄJTHUHNLTLU[
decisions. A determination of “sustainability” is
further complicated when forestry is compared to
other possible land uses; measured in terms of overall environmental services for instance, plantation
forestry represents a more sustainable land use than
degraded pasture, but a less sustainable land use
[OHUTHPU[HPUPUNUH[\YHSMVYLZ[,]HUZ


With proper management, plantation forestry
can have several positive effects. First, it can provide
ecosystem services by enhancing watershed function
HUKIPVKP]LYZP[`4VU[HNUPUPPUWYLZZ:LJVUKMVYestry provides economic returns, increasing property
values and counteracting the trend toward subdivision and occupation of land, providing a key argument for the retention of this land use in southern
São Paulo. Third, managed forestry reduces pressure
on native forests by producing timber at higher rates
than do natural forests, although complete product
Z\IZ[P[\[PVUPZ\USPRLS`:LKQVHUK)V[RPU "
6SP]LYHUK4LZaUPR3HZ[MVYLZ[Y`JHUWYVvide a buffer zone for protected lands, thus reducing
anthropogenic and physical edge effects (Ries et al.,


Industrial plantation forestry
Heavily–managed monocultures of exotic
species represent one extreme of a spectrum of
plantation strategies. Pine and eucalypt plantations
are present in the study area and much of tropical
Latin America. Both species, however, interfere with
the biodiversity of native land cover in the Atlantic
Forest biome. In the adjacent Serra do Mar State
Park, pines and eucalypts are considered invasive
ZWLJPLZ7,:4WVZPUNHWHY[PJ\SHY[OYLH[[V
[OLIPVKP]LYZP[`VMUH[\YHSTVU[HULÄLSKZ4HYZKLU
L[HSMV\UKVUS`LPNO[ZWLJPLZVMIPYKZPU
L\JHS`W[\ZWSHU[H[PVUZSVJH[LK^P[OPURTVM
PU[HJ[([SHU[PJ9HPUMVYLZ[JVTWHYLK[VZWLJPLZ
encountered in adjacent intact rainforest and 59 species encountered in fragments of native forest.
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Eucalypt plantations also threaten watershed
function. In southeastern Brazil, the water table fell
2.5 m over the first nine years of a eucalyptus plantation (Soares and Alameida, 2001). In a review of the
effects of forestation in the tropics, Scott et aL (2005)
report consistent evidence that water use exceeds
annual precipitation considerably when eucalypt
plantations occur on deep (>8m) soils, particularly
in seasonal environments, as well as "overwhelming evidence" of reduced annual surface water yield
relative to grassland and scrub in the subhumid tropics, subtropics, and temperate zones.
Given that the legal objectives of the APA
Capivarf-Monos are to "protect biodiversity; hydric
resources, and remaining Atlantic Forest", and considering these plantations have negatively affected
these ecosystem functions within and near the study
area, they appear incompatible with management
goals for the area. Whether they should be permitted
by land use regulations should be reviewed.

Native plantation forestry and
mixed plantations
In contrast to industrial plantation forestry,
commercial plantation forestry using native species
in the neotropics can improve soil nutrient content,
provide habitat for birds, insects, and mammal
species, increase native seed rain and recruitment,
protect soil nutrients, repress invasive grass species,
and provide positive financial returns (Montagnini,
2001; Montagnini, in press). The Manequinho Lopez
and Cotia nurseries, which are owned by the municipal government of Sao Paulo, grow many species
recommended for reforestation in the Atlantic Forest
Biome, indicating the potential viability of their use
in the study area (Figure 3).
Mixed species designs, especially those
involving non-timber forest products, can provide
additional ecosystem services and reduce landowners' economic risk. In a recent meta-analysis, Piotto
(2008) showed that mixed-species systems increase
the growth of timber species. Mixed agroforestry
systems provide earlier returns on investment by
including understory crops such as heart-of-palm
(Euterpe edulis) (Montagnini et aL, 1997). Because
illegal harvesting has reduced heart-of-palm to a
threatened status in the adjacent Serra do Mar State
Park, mixed plantation strategies in the study area
may provide significant benefits by reducing illegal
harvest while increasing seed availability. Further,
34
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Scientific Name
Aspidosperma sp. t
Astronium sp. t
Balfourodendrum riedenalium t
Bombaxsp.
Cedrela sp. t
Cabralea canjerana
Caesalpinia echinata t
Cordiasp. t
Dalbergia nigra *
Enterolobium sp. t *
Hyeronima alchorenoides
Hymenaea sp. t
Inga affinis
Inga veriscens
Nectranda sp. t
Platypodium elegans
Schizolobium sp. t
Tabebuia sp. t
May tenus ilicifolia
Peltophorum dubium t
Bastardiopsis densifIora
Parapiptadenia rigida t
Anadenantera macroca a

Local Name
peroba
guarita
marfim
paineira
cedro
canjerana
pau brasil
laura
jacaranda negra
tamboril
licurana
jatoba
inga
inga
canela
jacaranda
licurana
ipe
espinheira santa
faveira
louro-branco
paraguaio
angico

Figure 3. Native timber species of the Atlantic Rainforest (Barth, in press;

*

Brewer et al., in press). Species currently available at municipal nurseries
of Manequinho Lopez or Cotia. * Nitrogen fixing species.

heart-of-palm seeds are an important food source
for key seed dispersers such as toucans, which may
increase seed dispersal of other native plant species.
This dispersal makes heart-of-palm systems catalysts
of forest restoration by increasing natural regeneration in nearby degraded areas and within plantations
(Parrotta et aI., 1997; Montagnini, in press). This second generation of natural regeneration - facilitated
by improved growing conditions and increased seed
dispersal - can be retained in the forest understory.
Like natural rainforest understory trees, this natural
regeneration is "released" when the first generation
of plantation trees is harvested, and can be managed
as a productive semi-natural forest or conserved for
other values.

Discussion
Brazil is commonly considered to have an exemplary environmental legal regime, which is ineffective primarily because it is unenforced (Laurence
et aL, 2001; Soares-Filho et aL, 2006). In the study
area, however, the current legal regime is ineffective
partially because of language which is too ambiguous to provide guidance regarding land use. Sustainability provides an especially problematic legal test
in relation to borderline land uses, such as plantation forestry, which may be either sustainable

Brazilian Land Use Law in Southern São Paulo
VY\UZ\Z[HPUHISLIHZLKVU[OLKLÄUP[PVUVM[OL[LYT
and the management of the forest. In the study area,
improving the coherence and enforceability of the
legal structure, rather than its restrictiveness and enforcement per se, is key to improving environmental
governance. This interpretation follows other studies,
which concluded that streamlining policy and governance is important to reducing illegal forest activities
^VYSK^PKL;HJJVUPL[HS
;OLJ\YYLU[YLN\SH[VY`Z[Y\J[\YLYLX\PYLZ[OH[
sustainability be considered a single variable with
only two categories: sustainable and unsustainable.
Sustainability, however, is a composite of different
environmental services such as habitat value, wa[LYZOLKWYV[LJ[PVUZVPSWYV[LJ[PVUJHYIVUZLX\LZtration, seedling recruitment, and cultural values
-PN\YL,HJOZLY]PJL]HYPLZHSVUNHJVU[PU\V\Z
NYHKPLU[ILJH\ZLV\[JVTLZKLWLUKVUZWLJPÄJTHUagement decisions, even within a single land use
type. Further, land uses may be ranked differently
depending on the weight given each environmental
service. This makes simple yes–or–no determinations
impossible, reducing the viability of sustainability as
a legal test. An approach is needed that bridges the
gap between means and ends — one that allows the
goal of sustainability to be approximated despite the
LS\ZP]LULZZVMHKLÄUP[PVUVMZ\Z[HPUHIPSP[`[OH[TLL[Z
the complexities of real world situations.

Recommendations
Given the recognized importance of the study
area as a source of ecosystem services, and consider-

ing the problematic structure of current regulations,
[OL*P[`VM:qV7H\SVULLKZNYLH[LYZWLJPÄJP[`PUP[Z
regulations on permissible forms of land use. Because numerous management decisions — including
choice of species, planting density, use of chemical
inputs, thinning regime, understory clearance, rotation length, harvest methods, and treatment of slash
— affect the ecosystem services provided by forestry,
regulations to address all of these decisions would
be highly complex, making voluntary compliance
HUKLUMVYJLTLU[KPMÄJ\S[:\JOYLN\SH[PVU^V\SK
also increase plantation costs without providing adKP[PVUHSÄUHUJPHSYL[\YUZ\UKLYTPUPUN[OLLMÄJHJ`
of these forests as an economic barrier to human
occupation.
Rather than create independent forestry regulations, the City of São Paulo should consider incorWVYH[PUNHMVYLZ[JLY[PÄJH[PVUZ`Z[LTZ\JO[OH[VM[OL
-VYLZ[:[L^HYKZOPW*V\UJPSPU[VSVJHSSLNPZSH[PVUMVY
zones in which the stated purposes of existing legisSH[PVUHSPNUZ^P[OJLY[PÄJH[PVUYLX\PYLTLU[Z0UV[OLY
words, São Paulo should make otherwise voluntary
standards mandatory in key watershed areas. This
approach is modeled on the increasing incorporation of green building standards (such as Leadership
PU,ULYN`HUK,U]PYVUTLU[HS+LZPNU·3,,+PU[V
municipal law in the United States. Boston, MA, for
L_HTWSLYLX\PYLZ[OH[JLY[HPUJSHZZLZVMI\PSKPUNZIL
3,,+JLY[PÄHISL:\ZZTHU:\JOHUHWWYVHJO
may offer important advantages to the city, certifying organization, and landowners. The city would
ILULÄ[ILJH\ZL[OLJLY[PM`PUNVYNHUPaH[PVU^V\SK
take responsibility for site inspection, enhancing the
enforceability of standards and providing key human

Figure 4. Sustainability of local
land uses depicted as a set of di erent
ecosystem services which vary along
continuous gradients.
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YLZV\YJLZ(KKP[PVUHSS`YLÄULTLU[ZPUILZ[WYHJ[PJLZ
are incorporated into municipal law automatically as
[OLJLY[PÄJH[PVUZ[HUKHYKPZHTLUKLK;OLJLY[PM`PUN
VYNHUPaH[PVU^V\SKILULÄ[MYVTPUJYLHZLKWHY[PJPWHtion, especially in Latin America, where participation
is limited because the costs of improved manageTLU[[`WPJHSS`V\[^LPNO[OLÄUHUJPHSILULÄ[ZVM
JLY[PÄJH[PVU.\SSPZVU-PUHSS`HS[OV\NO
IV[O[YHKP[PVUHSYLN\SH[PVUHUKTHUKH[VY`JLY[PÄJHtion impose regulatory and economic burdens on
SHUKV^ULYZTHUKH[VY`JLY[PÄJH[PVUPZWYLMLYHISL
because it can increase the market value of timber products, partially or completely offsetting the
economic burden of regulation. In environmentally
sensitive areas, such as southern São Paulo, which
YLX\PYLZVTLMVYTVMYLN\SH[PVU[VWYV[LJ[LU]PYVUmental services, such as habitat and watershed func[PVUTHUKH[VY`JLY[PÄJH[PVUJHUWYV]PKLHWYLMLYYLK
option to multiple stakeholders.

,]HUZ1
Sustainability of forest plantations: the
evidence. UK Department of International Development. London.

Notes

3VUN(1HUK7295HPY
;YLLZV\[ZPKLMVYLZ[Z!
agro–, community, and urban forestry. New Forests
!¶

BD
BD
BD

.\SSPZVU9,+VLZJLY[PÄJH[PVUJVUZLY]LIPVKP]LYsity? Oryx!¶
Lam Bent, H., F. Montagnini, and C. Finney. in press. A
comparison of growth and yield among four native and one exotic tree species on plantations on
ZP_MHYTZH[3HZ3HQHZ*OPYPX\P7YV]PUJL>LZ[LYU
Panama. Journal of Sustainable Forestry Special
Edition.
3H\YLUJL>-(24(SILYUHaHUK*+*VZ[H0Z
deforestation accelerating in the Brazilian Amazon?
Environmental Conservation!¶

(YLHKL7YV[LsqV(TIPLU[HS
Machado, P.A.L. 2005. Direito Ambiental Brasileiro[O
AVUHKL=PKH:PS]LZ[YL
edition. São Paulo Malheiros Editores, São Paulo,
AVUHKL*VUZLY]HsqVL<ZV:\Z[LU[HKVKVZ
Brazil.
Recursos Naturais
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The Future of Small Yerba Mate Farmers
in Argentina:
An Opportunity for Agroforestry
Tal Ilany, MFS 2009, and Janet Lawson, MESc 2009
The legacy of Argentine agricultural policies
has left an imprint on both the livelihoods and landscapes of yerba mate farmers in Misiones, Argentina,
leading to a current state of land consolidation and
KLNYHKH[PVU,]LY``LHYOLJ[HYLZVM([SHU[PJ
Forest are cut down in Misiones Argentina, with only
44% of the original 2.7 million hectares of Atlantic
Forest in Misiones remaining. Endemic deforestation
in Misiones is a result of agricultural and economic
policies that give rise to extreme forest exploitation
and land conversion to monoculture plantations
*HYYLYL
One of the most widely planted agricultural
species on small farms in Misiones is the native
yerba mate (Ilex paraguariensis:[/PSS[OLSLH]LZ
of which are steeped and served as a traditional
IL]LYHNL6M[OL `LYIHTH[LMHYTLYZPU4PZPVULZV]LY HYLZTHSSMHYTLYZ^P[OSLZZ[OHU
OLJ[HYLZ=HZX\La>OPSL[OLNSVIHS[YHKLVM
`LYIHTH[LPZLZ[PTH[LKH[<: IPSSPVU/LJRHUK
4LQPHTHU`ZTHSSMHYTLYZZ[Y\NNSL[VTHRL
HWYVÄ[MYVT[OLJYVWK\L[VSV^THYRL[WYPJLZHUK
declining yields. This article explores how a combination of agroforestry management and agricultural
WVSPJ`JHUZ\WWVY[MHYTLYZ»SP]LSPOVVKZHUKTHPU[HPU
[OLX\HSP[`VM[OLSHUK

Regional Background
The Atlantic Forest extends throughout Brazil,
Paraguay, and Argentina and is listed by Conserva[PVU0U[LYUH[PVUHSHZVULVM[OL^VYSK»ZIPVKP]LYZP[`
hotspots, a fragile ecosystem with high levels of
LUKLTPJÅVYHHUKMH\UH(THQVY[OYLH[[V[OPZMVYLZ[
is exploitation from clear cutting to accommodate
agriculture, livestock, and roads (Leal and Gusmão
Câmara6US` VM[OLVYPNPUHS([SHU[PJ-VYest remains and Misiones contains the largest con[PU\V\ZL_WHUZL-PN\YL"/VSa<ZPUN`LYIH
mate agroforestry management in Misiones offers a
way to strike a balance between preserving the forest
^OPSLZ\WWVY[PUNMHYTLYZ»SP]LSPOVVKZ(NYVMVYLZ[Y`
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increases nutrient cycling, soil organic matter and
microbial populations reducing the need for farmers
to clear forest for new fertile land.

Methods
During the summer of 2008 the authors
worked in Misiones, Argentina in the department of
4VU[LJHYSVL_WSVYPUN[OLMVSSV^PUNX\LZ[PVUZ!
/V^OH]LNV]LYUTLU[HNYPJ\S[\YHSWVSPcies shaped the land use and agricultural practices
of small and medium–sized yerba mate farmers over
the past century?
2. Can burgeoning global niche markets
create new opportunities that support both agricultural sustainability and the livelihoods of small and
medium yerba mate farmers?
>OPJOHNYPJ\S[\YHSZ`Z[LTZ^PSSWYV]PKL
MHYTLYZ^P[O[OLHKLX\H[LJYVW`PLSK^OPSLZPT\S[Hneously ensuring long–term soil health?
;VHUZ^LY[OLZLX\LZ[PVUZ;HSPTWSLTLU[LK
a study to explore soil fertility in yerba mate agroforestry systems, while Janet initiated research to
explore the political ecology of land use changes
for small yerba mate farmers. Tal sampled a total of
twenty plantations, ten of which were monocultures
of yerba mate and ten were agroforestry systems of
yerba mate intercropped primarily with parana pine
(Araucaria angustifolia:OLZHTWSLKVULMVYLZ[ZP[L
with no recorded history of clearing, to provide a
baseline control of soil nutrients typical to a regional
secondary forest. She collected soil samples at two
depths, measured diameter at root collar for yerba
mate and diameter at breast height and live crown
height for intercropped species. She is currently
analyzing soil and root samples for nutrient content.
Janet completed thirty semi–structured interviews
with yerba mate farmers, agriculture extensionists,
NV]LYUTLU[VMÄJPHSZHUK\UP]LYZP[`WYVMLZZVYZPU

Yerba Mate and Agroforestry in Argentina

Figure 1. The province of Misiones,
located in the square, contains the largest
remaining continuous expanse of Atlantic
Forest. Source: Leal 2003.

(YNLU[PUH:OLHZRLKHZLYPLZVMX\LZ[PVUZ[VL]HS\ate land–use history and allocation, the agricultural
[LJOUPX\LZLTWSV`LKHUK[OLWVSP[PJHSLJVUVT`VM
yerba mate production.

Yerba Mate and Agroforestry
Agroforestry is a management system that
utilizes combinations of trees, crops, shrubs, grasses,
and animals on the same piece of land. The combination of species increases nutrient cycling, provides
optimal biological interactions between plants, lowLYZ[OLYPZRVMÄUHUJPHSSVZZMYVTJYVWMHPS\YLZHUK
`PLSKZT\S[PWSLWYVK\J[Z7HYYV[[HL[HS ">VYRTHUL[HS0U4PZPVULZ^OPSL`LYIHTH[L
can be grown in agroforestry systems, it is more
commonly planted in monocultures. From an environmental and economic standpoint, it is important
to determine whether yerba mate grown in shade
conditions affects productivity and soil fertility. This
information can help improve management practices
of the crop.
In Misiones, common timber tree species
found intercropped with yerba mate include araucaria, eucalyptus (Eucalyptus camaldulensis]HYPV\Z
types of pines (Pinus taeda and P. elliottiiHUKRPYP
(Paulownia tomentosa-PN\YL6M[OLZLHYH\caria is the only one native to the region and is often
found growing with yerba mate in the wild. While
other studies look at a variety of native tree species
intercropped with yerba mate, more research is re-

X\PYLK[VM\SS`\UKLYZ[HUK[OLJVUZLX\LUJLZVMZ\JO
Z`Z[LTZ,PISL[HS"4VU[HNUPUPL[HS
While there is minimal research on the speJPÄJNYV^PUNYLX\PYLTLU[ZVM`LYIHTH[LPUHNYVforestry systems, we can look at species with similar
growing attributes and examine both ecological and
LJVUVTPJILULÄ[ZVMNYV^PUN[OLTPUHNYVMVYLZ[Y`
systems. Two globally important products, coffee
(Coffea arabicaHUKJHJHVTheobroma cacaoHYL
commonly managed using agroforestry throughout
the tropics. In the natural forest setting, yerba mate,
coffee, and cacao are intermediate trees and tolerate
partial shade. However, when these species are cultivated on an industrial scale, they are often planted in
full–sun monocultures. To determine what enhances
both ecological and economic values of these crops,
an exploration of light and nutrients interactions in
agroforestry systems is necessary.

Nutrients
Maintaining soil nutrient levels in plantations
can be challenging, especially on the low fertility
and acidic soils of Misiones. Because the leaves of
yerba mate are harvested annually, the plants are
very demanding of soil nutrients and over time these
plantations decrease in productivity. Mycorrhizae, a
soil fungus that forms symbiotic relationships with
plants, can be very important for nutrient and mois[\YLZLX\LZ[YH[PVULZWLJPHSS`PUSV^X\HSP[`ZVPSZ
*HYKVZVHUK2\`WLY:PUJLZ`Z[LTZ^P[O
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more species diversity tend to promote more mycorrhizal associations, agroforestry may be an opportunity to encourage these relationships and maintain
soil fertility over longer periods of time.
A study looking at coffee production examines mycorrhizal relationships with phosphorous
and yield. Trees inoculated with mycorrhiza show
increases in initial yield and growth when phosphoYV\ZPZHKKLKPUTVKLYH[LHTV\U[Z:PX\LPYH 
While yerba mate is not known to form mycorrhizal
relationships, some potential intercropping species
like araucaria are known to do so. As araucaria is
HSYLHK`NLULYHSS`^LSSZ\P[LKMVY[OLU\[YPLU[KLÄcient soils of Misiones, it may be used to improve
site conditions for yerba mate.

Light
Predictability and yield security are necessary
for success in agricultural production. This success
can only come from an understanding of how plants
thrive within an environment. Light is a driving force
of plant development and is integral to the formation
of the nutrients and caffeine in yerba mate, coffee,
and cacao. The tradeoffs between photosynthetic
ILULÄ[ZHUKIPV[PJMHJ[VYZT\Z[ILJHYLM\SS`\UKLYZ[VVKPUVYKLY[VM\SÄSSWYVK\J[PVUNVHSZ

Figure 2. Yerba Mate
intercropped with araucaria
in Misiones.
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Recent evidence suggests that growing yerba
mate in shaded conditions increases the amount of
mineral material in the leaves, producing a higher–
]HS\LWYVK\J[1HX\LZL[HS@LYIHTH[L
under a 75% shade tends to have higher amounts of
caffeine and nutrients in leaves, woody stems, and
fruits than when the tree is grown in full sunlight
,ZTLSPUKYVL[HS"1HJX\LZL[HS0UH
Z[\K`I`*VLSOVL[HS^OLYL`LYIHTH[LPZ
NYV^U\UKLY[OYLLKPMMLYLU[SPNO[SL]LSZ   
HUK JHMMLPULHUK[OLVIYVTPULSLHMJVUJLU[YHtions increased with shade, while production rates
were reduced by more than half. If leaf chemical
concentration and yield are shared goals, then the
intermediate shade conditions of an agroforestry
system might provide ideal outcomes. Intercropping yerba mate with overtopping timber trees may
[OLYLMVYLWYVK\JLHOPNOLYX\HSP[`WYVK\J[I\[[OL
amount of shade must be regulated in order to maintain desired production rates. Results from similar
YLZLHYJO^P[OJHJHVHUKJVMMLLYLPUMVYJL[OLILULÄ[Z
of mixed systems for small farmers (Somarriba et al.,
"AOLUNHUK(ZOPOHYH"A\PKLTHL[HS

Intercropping yerba mate with araucaria
or other native species can provide increased soil
organic matter and nutrient cycling, pest and weed
control, and heightened levels of secondary com-

Yerba Mate and Agroforestry in Argentina
pounds in the leaves. Small farmers in Misiones
JHU\ZL[OLZLHNYVMVYLZ[Y`[LJOUPX\LZ[VTHPU[HPU
ZVPSMLY[PSP[`V]LY[OLSVUN¶[LYT;OLZL[LJOUPX\LZ
reduce the need to clear new land while providing
another source of income from the harvestable timber. Overall, agroforestry systems appear to provide
THU`LJVSVNPJHSILULÄ[ZHUKOH]L[OLWV[LU[PHS[V
generate economic opportunities for small farmLYZHUK[OLYLZ\S[ZVM;HS»ZYLZLHYJOJHUIL\ZLK[V
^LPNO[OLILULÄ[ZVM\ZPUN`LYIHTH[LHNYVMVYLZ[Y`
systems in place of monocultures in Misiones.

7VSPJPLZHUK7YVÄ[HIPSP[`
for the Small Farmer
During the past two decades, yerba mate
farmers faced plummeting market prices that made
P[KPMÄJ\S[[VZ\WWVY[[OLTZLS]LZZVSLS`[OYV\NO
yerba mate production. Following a large shift in
LJVUVTPJWVSPJPLZPU [OL`LYIHTH[LPUdustry was deregulated and land was increasingly
converted to high–density yerba mate plantations.
This precipitated a steep decline in yerba mate
WYPJLZWS\TTL[PUNMYVTJLU[ZWLYRPSVPU 
to two cents in 2000 (Rosenfeld and Martinez,
(ZHYLZ\S[[OL5H[PVUHS0UZ[P[\[LVM@LYIH
4H[L05@4 was created in 2002 to set prices for
[OLOHY]LZ[LKNYLLUSLHM05@4(S[OV\NO
the price set by INYM in 2008 was 52 cents per
kilo for the harvested green leaf, the ten largest
ÄYTZ[OH[JVSSLJ[P]LS`JVU[YVS VM[OLTHYRL[
are able to drive down prices despite the rhetoric
of the INYM. Farmers are often compelled to sign
papers with the drying mills or cooperatives saying
[OH[[OL`^LYLWHPK[OLVMÄJPHSWYPJLKLZWP[LOH]PUN
in fact been paid much less.
In response to this price decline, some
family farmers are now accessing new and growing markets, particularly those for organic and fair
trade products from agroforestry systems. For these
alternative markets to become viable in supporting
yerba mate agroforestry as an agriculturally sustainable and economically stable option for small
farmers, three important conditions must be met:
[OLJYLH[PVUVMHULMMLJ[P]LNV]LYUTLU[HNYPJ\Stural policy that supports small farmers in ArgentiUH"[OLKL]LSVWTLU[VMPUZ[P[\[PVUHSJHWHJP[`[V
enable small farmers to access alternative markets;
HUK[OLPUJYLHZLKKP]LYZPÄJH[PVUVMJYVWZHUK
agricultural products produced on small farms.

Building an Argentine agricultural
policy to support small farmers
In order to support the livelihoods of small
farmers, the state must foster policies that create
economic and social conditions that encourage
a shift towards environmentally sustainable yerba mate production. Some recent initiatives are
noteworthy. First, the Misiones provincial government created the Center for Yerba Mate Transac[PVUZ*;@4within the Ministry of Agriculture in
order to develop accountability in the transactions
between the farmer and the yerba mate drying,
NYPUKPUNHUKWHJRHNPUNMHJPSP[PLZ*;@4
While mechanisms for tracking these transactions
are still being developed by CTYM, it will hopefully
integrate transparency into yerba mate production
and processing and ensure that farmers are paid
[OLVMÄJPHSWYPJLZL[I`05@4:LJVUK^OPSL[OL
5H[PVUHS0UZ[P[\[LVM(NYPJ\S[\YHS;LJOUVSVN`05;(
has been completing research on agricultural
[LJOUPX\LZ[VPUJYLHZL`PLSKZPU`LYIHTH[LTVUoculture systems, it should also look at sustainable
HNYVMVYLZ[Y`[LJOUPX\LZVUZTHSSMHYTZ`Z[LTZHUK
KL[LYTPUL^OPJO[LJOUPX\LZHYLTVZ[Z\P[HISLMVY
small farmers. Third, INTA and INYM currently have
ÅLKNSPUNWYVNYHTZMVYZTHSSMHYTLYZVUZVPSJVUZLYvation. These extension programs reach only a small
H\KPLUJLHUKZOV\SKILZPNUPÄJHU[S`IYVHKLULK
All these initiatives involve instituting mechanisms
for transparency in the yerba mate production chain
HUKWYVTV[PUNYLZLHYJOHUKHNYPJ\S[\YHSÄLSK[YHPUing for environmentally sustainable agroforestry
[LJOUPX\LZ

Developing institutional capacity
for accessing new markets
Some larger family farmers — those that have
both the capital to invest in agroforestry systems
and the capacity to process, package, and export
their yerba mate — have successfully tapped into
niche markets for shade–grown and organic yerba
mate in Misiones. Two of the larger family farms I
visited this summer (each with more than 75 hectHYLZVM`LYIHTH[LPUJVYWVYH[LKUH[P]L[YLLZPU[OLPY
`LYIHTH[LÄLSKZHUKL_WVY[LKJLY[PÄLKVYNHUPJ
yerba mate. However, these farmers have outside
M\UKPUNHUKZ\WWVY[HZ^LSSHZZPNUPÄJHU[S`TVYL
land and capital invested in their yerba mate plantations than the average small yerba mate farmer.
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Given that small farmers often do not have the
capital or the capacity to make costly investments in
[OLPYHNYPJ\S[\YHSZ`Z[LTZWYVJLZZPUNLX\PWTLU[VY
marketing, how can the small farmer take advantage
of a niche market that supports sustainable agroforestry? Cooperatives of small yerba mate farmers
have had varied success in implementing sustainable
agroforestry practices and accessing niche markets.
The Cooperative Río Paraná based in Oberá, Misiones, was marketing their yerba mate nationally as
fair trade and organic, but it has not been able to pay
[OLPYMHYTLYZ[OLVMÄJPHSWYPJLZL[I`05@4;OLJVoperative is paying back loans and lacks the capital
[VW\YJOHZLKY`PUNHUKWYVJLZZPUNLX\PWTLU[HUK
build storage facilities. While a cooperative structure
can create a mechanism to obtain the capital for proJLZZPUNLX\PWTLU[[OL`HSZVT\Z[OH]L[OLPUZ[P[\tional capacity to maintain relationships with foreign
business partners that import shade–grown yerba
mate. Government support is necessary to strengthen
existing cooperatives. This support will give small
farmers access to capital and training, allow them to
invest in an agroforestry system, and take advantage
of the opportunities provided by niche markets.

+P]LYZPÄJH[PVU
;OLTVZ[PTWVY[HU[ILULÄ[VM`LYIHTH[L
agroforestry systems is its emphasis on diversity. With
H]HYPL[`VMZ\IZPZ[LUJLJYVWZNHYKLUZÄZOMHYTPUN
animal husbandry and alternative cash crops, small
MHYTLYZ^PSSILIL[[LYLX\PWWLK[VZ\WWVY[[OLTZLS]LZHUK[OLPYMHTPSPLZKLZWP[LTHYRL[Å\J[\H[PVUZ
Combining coherent agrarian policies with agroforestry systems, will hopefully lead to a framework for
economic justice and environmental sustainability
within the yerba mate sector. These policies have
the potential to promote the revitalization of yerba
mate livelihoods and the conservation of Argentine
landscapes.

Conclusion
Yerba mate production in agroforestry systems
TH`ILHWYVÄ[HISL]LU[\YLMVYZTHSSMHYTLYZ/V^ever, the long–term viability of this crop hinges on
a combination of ecological and economic factors,
ZWLJPÄJHSS`[OLTHPU[LUHUJLVMZVPSX\HSP[`HUK[OL
development of alternative markets and agricultural
policies. Agroforestry systems may provide options
for these farmers by diversifying the crops they proK\JLPTWYV]PUNZVPSX\HSP[`HUKHSSV^PUNHJJLZZ[V
alternative markets. Agroforestry can be ecologically
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ILULÄJPHSI\[YLX\PYLZMHYTLYZ[VMVSSV^JLY[HPU
THUHNLTLU[ZJOLTLZ[VLUZ\YLWYVÄ[HIPSP[`.P]LU
the complexity of agroforestry management, educational programs must be available to small farmers
whether they are offered through government extenZPVUUVU¶WYVÄ[VYNHUPaH[PVUZVYWYP]H[L]LU[\YLZ
With supportive agricultural policies, agroforestry
management can provide a future for small farmers
PU4PZPVULZ^OPSLZ\Z[HPUPUN[OLX\HSP[`VM[OLSHUK

Notes
BD
BD
BD

0UZ[P[\[V5HJPVUHSKLSH@LYIH4H[L
*LU[YVKL;YHUZHJJPVULZKLSH@LYIH4H[L
0UZ[P[\[V5HJPVUHSKL;LJUVSVNxH(NYVWLJuaria
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Negotiated Meanings
of Red Ruffed Lemur Conservation
in Masoala National Park, Madagascar
Meg Selby, MESc 2009

Introduction
In summer of 2009, I traveled to the northeastern rainforests of Madagascar to study the role of red
ruffed lemurs (Varecia rubra-PN\YLPUIPVKP]LYsity conservation of the region. Because the lemurs
are not isolated in their settings, I want to understand
the social and decision processes involved in lemur
conservation, not just the biology of the species
itself. I am interested in how biodiversity conservation in Masoala National Park, Madagascar, is being
enacted by a variety of actors with their own goals
and agendas of conservation and development. I
argue that achieving conservation and development
in Masoala National Park is a struggle for the actors
involved because their goals are not only unclear
but also unshared. Uneven access to knowledge
and resources has obstructed a cooperative process.
The continuation of prohibited activities in the park,
uncertain gains in population of the endangered species, and a reduction of nongovernmental organiza[PVU5.6Z\WWVY[PZL]PKLUJLVM[OLZ[Y\NNSLZ

\ZLHUKI\MMLYaVULZ;OLJVYLYLNPVUZHYLPKLU[PÄLK
as primary, old growth forests valuable for protecting
high concentrations of biodiversity.
Biological population assessments of several
indicator species were used to prioritize regions
most vital to species survival and thus conserva[PVU;OLYLKY\MMLKSLT\Y^HZ[OLTVZ[PUÅ\LU[PHS
indicator species due to its large habitat range, dependence on old growth trees for nesting, and high
WYVÄSLPTHNL2YLTLUL[HS
;OLUVY[O^LZ[
L_[LU[VM[OLYLKY\MMLKSLT\Y»ZYHUNLPZ\URUV^U
=HZL` 0[PZWVZZPISL[OH[[OLWHYRJVU[HPUZ
almost the entire habitat range of red ruffed lemurs,
so successful conservation of the species is framed
PU[LYTZVM[OLWHYR»ZZ\JJLZZ=HZL` *VUservationists further hope that protecting the lemurs
will simultaneously preserve habitat and resources

Background
Masoala National Park began as part of an
Integrated Conservation and Development Project
0*+7PU HUKILJHTLHUH[PVUHSWHYRPU 
2YLTLUL[HS
0*+7ZHYLZ\WWVZLK[VJYLH[L
local support for conservation by providing development services and economic gain to communities
affected by protected areas. Scientists designed the
park boundaries to protect the largest remaining tract
lowland rain forests and the habitat of the endanNLYLKZWLJPLZ[OH[SP]L[OLYL2YLTLUL[HS

International support for the creation of the park inJS\KLK[OL>PSKSPML*VUZLY]H[PVU:VJPL[`>*:HUK
[OL)YVU_AVV)V[OVYNHUPaH[PVUZ^LYLZPNUPÄJHU[
NGO donors and decision makers working with the
Malagasy government in establishing the park (Cohn,
>*:VYPNPUHSS`YHUWHYRVWLYH[PVUZI\[[OL
park is now run by the governmental park service
ANGAP. The park is separated into core, multiple–
44
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Figure 1. A red ru ed lemur.
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Figure 2: The Masaolo National Park and Tampolo Village (Madagascar, inset). Source: http://www.IUCN.org
YLX\PYLKI`THU`V[OLYLUKHUNLYLKZWLJPLZHZ^LSS
=HZL` 
The Betsimisaraka, which can be translated
as “the many inseparable,” are the dominant ethnic
group in Masoala, and have had a long history of
cultivating rice in the region. The Betsimisaraka rely
on forest resources for their livelihoods, so the inclusion of multiple–use and buffer zones in the park
allow some resource extraction while protecting the
core area.
Shifting cultivation of rice, known as tavy
PU4HSHNHZ`PZPKLU[PÄLKHZ[OLWYPTHY`JH\ZLVM
habitat destruction and environmental degradation
threatening red ruffed lemurs and other endangered
ZWLJPLZPU4HZVHSH5V]` "2YLTLUL[HS

":[`NLYL[HS
+LZWP[LUH[PVUHSSH^Z
against the practice of tavy in forested regions and
the efforts of ICDPs to discourage tavy and offer
alternatives, the Betsimisaraka continue tavy within
the boundaries of Masoala National Park (Hekkala et
HS;OL[H]`IYPUNZ[OL)L[ZPTPZHYHRHPUJVUÅPJ[^P[O[OLSLT\YZ4`YLZLHYJOZV\NO[[VHZJLY[HPU
^OL[OLYVYUV[0*+7ZHUKWHYRVMÄJPHSZOHKILLU
able to encourage local support for conservation of
red ruffed lemurs.

and meet many of the local community members living in and around the Antongil coastline of Masoala
National Park. One of the guides stayed with me for
the entirety of my research in the park. I carried out
participant observation, semi–structured interviews,
and transect walks of the park circuits, or guided
paths. The interviews were centered on discussion of
the value and population size of red ruffed lemurs,
OV^PUKP]PK\HSZOHKILULÄ[LKMYVTVYILLUOHYTLK
I`[OLWHYR»ZL_PZ[LUJLHUKP[Z0*+7ZHUKOV^[OL`
viewed the government and NGOs involvement in
the process. I recorded use of the park resources
within the different boundaries of core, secondary,
and peripheral zones. In addition, I monitored the
presence of red ruffed lemurs by vocalizations and
visual contact.

Results
Given my limited time in Masoala, it would
be imprudent for me to claim a thorough understanding of all the successes and failures of the Park
in conserving biodiversity. However, my experience
suggests that each of the stakeholders have different
HNLUKHZHUK[OH[UV[HSSOH]LOHKHULX\HS]VPJLVY
YVSLPUKLJPZPVUTHRPUN;OLILULÄ[ZVMKL]LSVWTLU[
and conservation are not distributed evenly, and participation has not necessarily guaranteed improvement for all local community members. It appears
[OH[[OLYLOHZILLUPUZ\MÄJPLU[YLÅLJ[P]LL]HS\H[PVU
by NGOs and ANGAP of their projects.

Methods

;OLYLKY\MMLKSLT\YZVU^OPJO[OLWHYR»Z
boundaries were designated, are still poorly underZ[VVKLJVSVNPJHSS`=HZL` 3VUN¶[LYTK`UHTPJZVMYLWYVK\J[P]LMYLX\LUJ`LULYN`Z[YH[LNPLZ
ranging habits, and thorough population censuses
HYLZ[PSSYLX\PYLK(JOPL]PUNZ\JJLZZPU[LYTZVM
maintaining a stable population of this endangered
species is threatened by a lack of knowledge of what
the species depends on for its continued survival.
The park guides, who have the most regular encounters with the lemurs, are not directly involved in
research, tracking, or data collection. Researchers
study species and ecosystem processes that inform
how decisions regarding the land use are made, but
could improve efforts to share their results with the
local communities.

I conducted my research in Masoala National
7HYRHUK;HTWVSV]PSSHNL-PN\YLZHUKHTVUNZ[
the Betsimisaraka. I worked closely with the ANGAP
N\PKLZ[VJVU[HJ[[OLHNLUJ`VMÄJPHSZPU[OLYLNPVU

The local communities are most affected by
the land use regulations that were designed to protect the lemurs. Moreover, they utilize some of the
same resources as red ruffed lemurs. The Betsi
Tropical Resources Bulletin
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misaraka value the red ruffed lemur for its cultural
presence in their lives, but in times of hardship
some individuals rely on the red ruffed lemur as a
source of protein. They also recognize that the lemur
attracts tourists to their villages, bringing cash into
the local economy. However, tourism is unsteady
and precariously linked to actions beyond Betsimisaraka control. Thus, tourism as an income strategy is
problematic and may undermine conservation goals.
Therefore, the Betsimisaraka value red ruffed lemurs
MVYT\S[PWSLI\[H[[PTLZJVUÅPJ[PUNYLHZVUZ
The government, and by inclusion ANGAP,
is interested in conserving the red ruffed lemur as a
means of ensuring that development aid resources
enter the region. By preserving the Masoala rainforest, the government gains a voice in an international
community as a protector of a biological hotspot.
/V^L]LYZPUJL[OLLUKVM[OLPUP[PHS`LHYWSHU
for the ICDPs no new plan has been enacted in its
place. ANGAP is struggling to maintain the resources
necessary to manage the park, encourage tourism,
and keep local support, and no new aid packages
are on the way.
The Wildlife Conservation Society has shifted
its attention and resources to a newly created adjacent protected reserve, Makira. WCS is interested in
the protection of the red ruffed lemurs as a means of
promotion of the agency itself and as a charismatic
species for conservation in general. WCS speaks of

its role in the park as a success. This view is seen in
their promotion on the ground in Madagascar and
in the United States at their newly created Masoala
Rainforest exhibit in “Madagascar!” at the Bronx Zoo
in New York City. That WCS has shifted its attention
[V[OLWYV[LJ[LKYLZLY]LJHSSLK4HRPYHTH`YLÅLJ[
their disengagement with the long–term needs of
species conservation and of the continual complexities of achieving local support and positive outcomes
for the Betsimisaraka.
;OLJVUÅPJ[IL[^LLU[OL)L[ZPTPZHYHRHHUK
the land use regulations established for lemur conZLY]H[PVUPZHWWHYLU[^P[OPU[OLWHYR»ZJVYLaVULZ0
YLJVYKLKVIZLY]H[PVUZVMYLZV\YJL\ZLPU[OLWHYR»Z
core zones. Resource use included slashes in the
bark of trees to collect sap to seal houses and boats
with, and holes dug in the ground to collect tubers
or saplings. I observed tree trunks that bore scars of a
hatchet, marked for felling or begun but interrupted.
There were man–made irrigation streams towards the
rice paddies and I witnessed several women collecting palm fronds.
I observed several groups of red ruffed lemurs in the
forest canopy along the park paths on consecutive
days (unknown whether they were the same or difMLYLU[PUKP]PK\HSZVYNYV\WZHUKOLHYK[LYYP[VY`]VJHSPaH[PVUZIL[^LLUHUK V»JSVJRPU[OLTVYUPUN
for the eight days I stayed near Tampolo. I received
]HYPHISLHJJV\U[ZHZ[V[OLPYÅ\J[\H[PUNWYLZLUJLPU
the forests from locals, with some individuals reporting an overall decline in red ruffed lemur populations in the last ten years, and some reporting a
drastic increase. Formal censuses are more than ten
`LHYZVSK=HZL` *VUÅPJ[PUNHJJV\U[ZTH`IL
in part due to the interviewees trying to anticipate
the reply they thought I was hoping to hear, and may
in part be related to exposure by people to various
areas of the park and therefore to the home ranges
of the red ruffed lemurs. Also, since laws prohibit
capturing or hunting lemurs, the answers may also
be indicative of how the locals interpret the legitimacy of the laws, of their fear of retribution, and of
T`H\[OVYP[`VYSHJR[OLYLVM

Discussion

Figure 3. Tampolo Village.
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;OLYLKY\MMLKSLT\YOHZOHKHUPUÅ\LU[PHS
role in the design and management of Masoala
National Park. However, the ecological roles and
biophysical processes of the species are still inadLX\H[LS`\UKLYZ[VVK-YVT[OPZZ[\K`P[PZ\UJLY[HPU
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whether the population of red ruffed lemurs has
ILULÄ[LKMYVT[OLJYLH[PVUVM[OLWHYRPU 
The local communities bear the heaviest
burden of change on their lives to preserve the species. ICDPs include them in the social process as
ILULÄJPHYPLZVMKL]LSVWTLU[WYVQLJ[ZYH[OLY[OHU
PUMVYTHU[Z;OLSVJHSJVTT\UP[PLZ»JVVWLYH[PVUPZ
perhaps the most important factor in the long–term
WYV[LJ[PVUVM[OL7HYR»ZIPVKP]LYZP[``L[[OLV[OLY
stakeholders treat them less as participants than
recipients. The government and NGOs hold the most
power in the process, receiving information from scientists and researches, but they each have their own
goals of wealth and promotion that do not encourHNLZLSM¶L]HS\H[PVUZOHYPUNRUV^SLKNLVYYLÅL_P]L
[OPURPUN;OLJVUZLX\LUJLPZ[OH[[OL`TH`JVTWYVTPZL[OLLMÄJHJ`VMJVUZLY]H[PVULMMVY[ZL]PKLUJLK
by continued resource extraction from core zones.

Note
BD

(ZZVJPH[PVU5H[PVUHSLWV\YSH.LZ[PVUKLZ
Aires Protégées

Acknowledgements
I would like to thank the Tropical Resources Institute for their generous support of my research. In particular, Amity Doolittle gave me advice and feedback that was
helpful beyond words and her guidance has been greatly
appreciated.

References
Cohn, J.P. 2000. Working outside the box. Bioscience 50:
¶ 
Hekkala, E.R., M. Rakotondratsima, and N. Vasey. 2007.
Habitat and distribution of the ruffed lemur, Varecia, north of the Bay of Antogil in northeastern
Madagascar. Primate Conservation!¶

Guides are in a precarious role as implementers and community members, part–time and underfunded intersections between local and extra–local.
2YLTLU*=9HaHÄTHOH[YH[YH7.\PSSLY`19HRV[VThey interact with the governments, NGOs, tourists,
THSHSHHUK(>LPZZ
+LZPNUPUN[OL4HZVHSH
and are themselves locals and intimately connected
National Park in Madagascar based on biological
with the families and friends who surround the park.
and socioeconomic data. Conservation Biology!
;OLN\PKLZ»QVIZLJ\YP[`YLSPLZVU[OLWYLZLUJLVM
¶
tourists. While the researchers are back at their uni]LYZP[PLZWYVK\JPUNZJOVSHYS`^VYR[OH[^PSSPUÅ\LUJL 5V]`1> 4LKPJPUHSWSHU[ZVM[OLLHZ[LYUYLNPVU
the policies, the guides are the ones who see the red
of Madagascar. Journal of Ethnopharmacology 55:
 ¶
ruffed lemurs in the trees. The guides observe all that
has come to pass in Masoala. Unfortunately, they
Styger, E., J., Rakotoarimanana, R., Rabevohitra, and E. Ferare given almost no voice in the decision making
UHUKLZ
0UKPNLUV\ZMY\P[[YLLZVM4HKHNHZprocess.

Conclusion

car: potential components of agroforestry systems
to improve human nutrition and restore biological
diversity. Agroforestry Systems ! ¶

As a researcher attempting to both understand =HZL`5 /V^THU`YLKY\MMLKSLT\YZHYLSLM[&
International Journal of Primatology!¶
and further contribute meaningful ideas to a target
issue, the most continual problem is of balancing the
topic so that all relevant pieces are included without getting so lost in the nuances that conclusions
are unable to be reached. I have found this to be a
JVU[PU\HSSLHYUPUNWYVJLZZ[OYV\NOV\[T`ÄLSK^VYR
While I cannot be certain I found the right balance,
based on my experience I believe that successful
ZWLJPLZIHZLKJVUZLY]H[PVUYLX\PYLZHJ[P]LHUKLX\HS
participation towards a common goal by all actors.
The red ruffed lemur, the image of conservation and
development in Masoala National Park, seems more
of a pivoting point for actors to defend their indi]PK\HSNVHSZYH[OLY[OHUMVJ\ZMVYH\UPÄLKH[[LTW[[V
preserve the biological richness found there.
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Introduction
Imagine an open savanna. Antelope roam
free, migrating with the seasons. Males guard their
lek patches -areas for mating displays - as females
idly graze. Stalking them stealthily are wolves, lions
and cheetahs. All of this happens to a soundtrack of
whistling wind and peacock calls.
Now, imagine the savanna is gone. There
are people everywhere with crop fields, mills, and
mines. Antelopes are so few in number that spiritual
ascetics, famed for meditating on blackbuck skin,
have to import deerskin to sit on (Rangarajan, 2001).
The Asiatic lions are gone, restricted to a small population over 1,200 kilometers away. Asiatic cheetahs
are extinct in India; their only population survives in
Iran.

Yet, wolves are still here. These are not the
large grey wolves we see in Arctic documentaries.
The Indian wolf, Canis lupus pallipes (Figure 1), is a
small sub-species of the grey wolf (Nowak, 1995)
that separated from the main evolutionary branch
800,000 years ago (Sharma et aI., 2004). Scientists
are unsure of their total population numbers, but
estimate that fewer than 3,000 individuals remain
in the entire country Uhala, 2000). For comparison,
in the nineteenth century wolves were so numerous that over 200,000 skins were collected between
1875 before 1925 (Rangarajan, 2001). The Indian
government has given the Indian wolf the highest
protection status possible by listing it in Schedule 1
of its Wildlife (Protection) Act of 1972.
These wolves remain where their natural
habitat of grasslands and open forests have been
largely converted to agricultural fields. How do they
survive? What do they eat? Where do their pups
grow up? How do they co-exist with humans? In this
paper I examine what factors influence wolf persistence in a disturbed and fragmented environment.

Wolves and Protected Areas
Throughout India pristine habitat has shrunk.
Remaining patches are isolated (DeFries et aI.,
2005), separated by millions of humans and their
livestock. India's protected area system aims to
represent diverse habitat types and includes several
patches of land with grasslands and open forests.
However, wolves face a unique problem in India. In
the western world, wolves symbolize wilderness and
nature; as the top predators they are often flagship
species for the conservation movement. In India,
elephants, tigers, lions, and rhinos attract most attention, placing wolves lower on the priority list.

Figure 1. An Indian wolf (Canis lupus pallipes)
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Of the 617 protected areas, there is only one
for wolves (Singh and Kumara, 2006) - the Melkote
Temple Wildlife Sanctuary. Its size is unexceptional
at 49 square kilometers given that the average size
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to disease and human persecution (excluding use
of poison),ability to move to new areas Uhala, Will
live in agricultural fields Uhala and Sharma, 1997)
bodes well for their recovery. Fortunately, in India,
endangered species are given complete protection
by law inside and outside protected areas (Karanth et
aL, 1999) and relocation by people is the preferred
resolution even for problem carnivores (Karanth et
aL, 1999; Chellam and Johnsingh, 1993; Karanth
and Madhusudan, 2002). Thus, effective management outside protected areas can be envisioned for
wolves.

Figure 2. Map of Maharashtra in Western India, with Solapur
District highlighted. Source: Geographical Survey of India.
for protected areas in India is 200 to 250 square
kilometers (Marcot, 1992). Moreover, wolf territories
range from 180 square kilometers Uhala and Giles,
1991) to 300 square kilometers (Singh and Kumara,
2006). For wide-ranging carnivores, protected area
networks are simply inadequate (Woodroffe and
Ginsberg, 1998; Linnell et aL, 2001), except as
breeding centers Uhala and Giles, 1991). Furthermore, competition with and predation by other
predators (Karanth and Sunquist, 2000) has pushed
wolves towards the edges of these protected areas.
Notably in Melkote Sanctuary, leopards have colonized the sanctuary and no wolves remain (Singh
and Kumara, 2006).
As India's population continues to grow, there
is increasing demand and pressure for land. The
country is also in the process of implementing the
Forest (Dwellers) Rights Act 2006, expected to lead
to de-notification of several existing protected areas.
Thus, Indian wolves are partially excluded from the
protected area system and a need exists to protect
them in their current primary habitat: agricultural
fields.

Wolves and Agriculture
Wolves have recolonized in parts of USA
because of legislation that protects large carnivores
and reforestation efforts (Linnell et aL, 2001; Mladenoff et aL, 1997). Further, wolves' ability to live in
many habitats (Mladenoff et aL, 1995), resilience

However, in any ecosystem even moderate
habitat destruction is predicted to cause a delayed
but inevitable extinction of the dominant species
(Tilman et aL, 1994). This extinction may occur
generations after habitat destruction (Burkey, 1995,
Brooks et aL, 1999, Hansen and DeFries, 2007).
Thus, current or past habitat destruction of the
savannah can cause wolves a future ecological cost,
known as extinction debt (Tilman et aL, 1994). However, the original model considered all altered sites
as permanently unusable by the original species, an
assumption that is not necessarily true. Species differ
in their ability to live in different types and intensities of human land use (Hansen and DeFries, 2007).
Indian wolves may be able to survive by living in
agriculture lands, thus escaping extinction debt.
This research aimed to understand this continuing existence of wolves in altered habitat. The
objectives of this study were: (1) Identify habitat
features necessary for the continued existence of
wolves in agricultural landscapes; (2) Analyze the
role of human attitudes, culture, and compensation
schemes in enabling wolf existence; and (3) Develop
a mogel that would investigate whether external subsidies reduce vulnerability to extinction debt. This
paper examines the first point.

Study Site
The study was conducted in semi-arid and
drought-prone district of Solapur in Maharashtra,
western India (Figure 2). Annual rainfall is low (569
mm) and concentrated during the monsoon season
from June to October (496 mm) (Indian Meteorological Survey, 2007). Crops grown in the region are
sorghum, barley, pigeon pea and groundnut, with
wheat cultivation during rainy years, and sugarcane
and pomegranate cultivation in irrigated areas.
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Part of the study site was also located within
Great Indian Bustard Sanctuary. Although designated
as a sanctuary, most of the land is privately owned
and managed. The Forest Department owns scattered
patches of land (30 hectares to 300 hectares) both in
the four tehsils, or counties, comprising the sanctuary and in adjacent tehsils. While some of these
protected areas remain as grasslands, most of these
have been converted into tree plantations of Babool
(Acacia catechu), Neem (Azadirachta indica) and
an exotic species (Cliciridia sepium).
The Maharashtra Forest Department began
implementing a livestock compensation scheme for
carnivore depredation in 2001 and a compensation
scheme for crops damaged by blackbuck (Antelope
cervicapra)or wild boar (Sus scrofa) in 2008.

Methodology and Research Design
The study site was divided into three groups:
Karmala, Solapur, and Sangola (Figure 3), each with
several randomly selected sampling units. One
sampling unit comprised of one cluster of plantations, and its adjacent croplands, grazing lands, and
villages. A sampling unit generally contained one or
two villages and a few sub-villages.
Field surveys of tree and grass cover, density,
and diversity, bedrock cover in plantations, grazing areas, and croplands were undertaken at each
sampling unit. We quantified wolf scat, blackbuck

territory markings, and disturbance in the form of
cattle grazing. We also attempted to find wolf dens
at each sampling unit.
We conducted 164 interviews quantifying
livestock depredation by wolves, crop depredation
by blackbuck, use of a compensation scheme, livestock mortality, and carcass availability for scavenging. Information was collected on perceptions of
wolves, blackbucks, and compensation schemes. We
interviewed people about traditional management of
wildlife damage. Finally, we obtained information on
seasonal abundance of wolves, blackbuck and wild
boar.
Data on wolf presence was obtained from five
radio-collared wolves from May 2002 until December 2004, in Solapur Group. Habitat study was
extended beyond the Solapur Group to obtain a spatial scale where it would be possible to understand
the ecosystem (DeFries et aI., 2004) and identify
sites where wolves were absent. Since annual Forest
Department census was unavailable for sites of wolf
absence, we calibrated both census and interview
data against telemetric data.
Satellite images (LANDSAT) and maps from
Geographical Survey of India and Geological Survey
of India were used to identify distribution of plantations, grazing areas, crop diversity, water resources,
soil diversity and potential disturbances such as
industries. These classifications were verified by field
surveys conducted from June to August 2008.

!O

Figure 3. Sampling sites
in Sola pur District.
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tions whose terrain made access difficult. Wolves
prefer remote areas that are free from disturbance as
denning sites (Habib and Kumar, 2007). Tree plantations are protected and have access restricted, making
them relatively free of disturbance compared to the
surrounding agriculture. Yet, even in proximity to a
plantation wolves built dens outside them.
Protected areas are often located in relatively
harsh biophysical and less productive settings (Scott
et aI., 2001; Hansen and DeFries, 2007). In the study
area, plantations had statistically significant more rock
cover than adjacent areas. It appears possible that
wolves (and foxes, whose dens they enlarge) find it
difficult to dig dens in rocky plantation surfaces, and
have to venture outside to crop-fields. The authors recommend further studies to confirm this observation.
Further, berms within plantations are constructed with
stone. Construction of cheaper earthen berms alongside traditional stone berms within plantations could
significantly reduce den disturbance.

Figure 4. Awolf den at Mardi in a man-made berm dividing
agricultural plots.

Results and Discussion
We found wolves present on tree plantations,
in grazing areas and in rainfed agriculture areas,
although wolf abundance varied with proportion
of land use. Wolves had low abundances and only
seasonal presence in more intensively cultivated
agriculture areas under canal irrigation.

Denning sites
Surprisingly, this study found more wolf dens
in man-made features and fewer dens in less disturbed plantations (Figures 4 and 5). Only three of
eight dens used natural features, including both the
dens located inside plantations, where access is
restricted, and one den located outside the planta-

Prey Abundance and Scavenging
In this study, wolf abundance did not correlate
with blackbuck population abundances. This was not
surprising as wolves are present in the Sangola Group
where no blackbuck are reported (Figure 6). However,
wolf abundance was also independent of populations
of small livestock such as goat and sheep. This lack of
correlation is surprising because wolves are traditionally limited to small livestock prey. Wolves are unable
to drag away carcasses of larger livestock, such as
cattle. Yet, nearly 16% of wolf scats contained cattle
remains, while wolves only hunted cattle 4% of times
they hunted livestock. Logically, by excluding blackbuck, percentage of cattle hunting should be higher
than 16%.
Interviews revealed that cattle are buried 80%
of time and thrown out 15% of time. Wolves may be
scavenging on discarded carcasses or digging up

Group

Sampling Unit

Den

Position

Natural

Land-use

Dlst. to
PA(m)

Dist. to
road(m)

Sangola
Group

Junoni
Haldahivade
PopIaj
Kada
Nannaj

Junoni
Haldahivade
PopIaj
Kada
Nanna;
Mardi
Achell"aon
Sanm'i

Ridge
Berm
Berm
Culyert
Ground
Berm
Berm
Benn

Natural
Natural
:Man-made
Man-made
Natural
Man-made
Man-made
Man-made

Plantation
Plantation
Cropland
Cropland
Grazing Land
CTQIJiand
Cropland
Cropland

a

500
200
150
15
915

Kruma1a
Group
SoIaput
Group

Achegaon
Sani!"'i

0
500
5000
690
150
2000

a

43

285
1131

Figure S. Results of the wolf den study. PA refers to a protected area, whether plantation or grassland.
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figure 6. Blackbuck (Antelope cervicapra)
are a major prey of wolves but are completely absent in some areas where wolves
are found.

buried carcasses as reported from Europe (Meriggi
and Lovari, 1996; Corsi et aL, 1999). Although no
scavenging has been reported from the study area
yet, scavenging may account for the lack of relationship between wolf abundance and small livestock
populations.

Human density and land-use
Wolf abundance was independent of human
population density in this study. Woodroffe's (2000)
claim that higher population density increases risk
of carnivore extinctions has been intensely debated
(Linnell et aL, 2001). However, Woodroffe found no
relationship between human population density and
lion and cheetah extinction in India, and credited
this to a more tolerant attitude towards carnivores.
This train of thought is reflected in several analyses,
which consider resource management prior to colonial rule as static and ideal (Rangarajan, 1996), and
dependent on mutual tolerance based on centuries
of coexistence.
However, India has not been an over-populated country with intensive resource management for
long, which would necessitate this alternate reasoning for coexistence of wildlife. India's population
in 1920 was 73 people per square kilometer and
rapidly increased to 349 people per square kilometer in 2001. Therefore, independence of human and
wolf density may be temporary. It is possible that
wolf abundance will decline and exhibit an inverse
relationship with human density in the future.
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Conclusions
Wolf dependence on humans for suitable
den sites and prey shows that animals appear to be
adjusting to the available habitat In the absence of
more suitable habitat, this study clarifies some steps
that would improve existing wolf habitat However,
we are still unsure if survival of wolf is temporary
due to dual threat oHurther alteration of agricultural
habitat and the existential threat of extinction debt
Data analysis was incomplete at the time of
this publication. For more results, see Biological
Conservation, Special Issue, September 2009.

Acknowledgements
The authors would like the TRI, F&ES Summer
Internship Fund and the Maharashtra State Forest Department, particularly B Majumdar, YLP Rao and SV Ambure,
for their generous support. We would also like to thank
Lisa Curran, Susan Clark, Oswald Schmitz, Larry Bonneau,
jonathan Reuning-Scherer, Dana Tomlin, Fabio Corsi and
Adrian Treves for their guidance. In Solapur, we would
like to thank Shivkumar (Bapu) More, Sarang Mhamane,
Bharat Chheda, Pallavi Agarwala, Diya Kapur and the spirit
of Bilal Habib. Finally, a huge thanks to Nannaj village for
accommodating me. For this draft, I thank Heidi jump.

References
Chellam, R., and A.j.T. Johnsingh. 1993. Management of
Asiatic lions in the Gir Forest, India. Symposium of
the Zoological Society of London 65: 409-424.

Indian Wolves in Agricultural Landscapes
Corsi, E, E. Dupre, and L BiotanL 1999. A large scale
model of wolf distribution in Italy for conservation
planning. Conservation Biology 13: 150-159.
DeFries, R., J.A. Foley, and G.P. Asner. 2004. Land-use
choices: balancing human needs and ecosystem
function. Frontiers Ecology and the Environment 2:
249-257.
DeFries, R., A. Hansen, A.C Newton, and M.C Hansen.
2005. Increasing isolation of protected areas in
tropical forests over the past twenty years. Ecological Applications 15: 19-26.
Habib, B. and S. Kumar. 2007. Den shifting by wolves in
semi-wild landscapes in Deccan plateau, Maharashtra, India. Journal of Zoology 272: 259-265.
Hansen, A.J., and R. DeFries. 2007. Ecological mechanisms linking protected areas to surrounding lands.
Ecological Applications 17: 974-988.
Jhala, Y.v. and R.H. Giles. 1991. Status and conservation
of wolf in Gujarat and Rajasthan, India. Conservation Biology 5: 476-483.
Jhala, YV 1993. Predation on blackbuck by wolves in Velavadar National Park, Gujarat, India. Conservation
Biology 7: 874-81.
Jhala, YV, and D.K. Sharma. 1997. Child-lifting by wolves
in Eastern Uttar Pradesh, India. Journal of Wildlife
Research 2: 94-1 01 .
Jhala, Y.v. 2000. At the conference Beyond 2000: Realities
of Global Wolf Restoration held from 23-26 February 2000 in Duluth, Minnesota USA.
Jhala, WI\' www.wii.gov.in
Karanth, K.U., and M.D. Madhusudan. 2002. Mitigating
human-wildlife conflicts in southern Asia. Pp.
250-264 in: J. Terborgh, CPo Van Schaik, M. Rao,
and LC Davenport, editors. Making parks work:
identifying key factors to implementing parks in the
tropics. Island Press, Covelo, California.

Marcot, B.G. 1992. Conservation of Indian forests. Conservation Biology 6: 12-16.
Meriggi, A. & Lovari, S. 1996. A review of wolf predation
in Southern Europe: Does the Wolf prefer wild
Wey to liyestock Journal of Applied Ecology 33 (6):
1561-1571
Mladenoff, D.J., TA Sickley, R.G. Haight, and A.P.
Wydeven.1995. A regional landscape analysis and
prediction of favorable gray wolf habitat in the
northern Great Lakes Region. Conservation Biology
9: 279-294.
Mladenoff, D.J., R.G. Haight, TA Sickley, and A.P. Wydeven. 1997. Causes and implications of species
restoration in altered ecosystems. BioScience 47:
21-31.
Rangarajan, M. 1996. Fencing the forest: conservation
and ecological change in India's Central Provinces
1860-1914. Oxford University Press.
Rangarajan, M. 2001. India's wildlife history. Permanent
Black, Delhi, India
Sharma, DX, J.E. Maldonado, YV Jhala, and R.c Fleischer. 2004. Ancient wolf lineages in India. Royal
Society of London. Proceedings. Biological Sciences 271, PartiSuppL 3: Sl-S4.
Singh, M. and H.N Kumara. 2006. Distribution, status and
conservation of the Indian gray wolf (Canis lupus
pallipes) in Karnataka, India. Journal of Zoology
270: 164-169.
Tilman, D., R.M. May, CL Lehman, and M.A. Nowak.
1994. Habitat destruction and the extinction debt
Nature 371: 65-66.
Wood roffe, R. and l.R. Ginsberg. 1998. Edge effects and
the extinction of populations inside protected
areas. Science 280: 2126-2127.
Wood roffe, R. 2000. Predators and people: using human
densities to interpret declines of large carnivores.
Animal Conservation 3: 165-173.

Karanth, K.U., M.E. Sunquist, and K.M. Chinnappa. 1999.
Long-term monitoring of tigers: lessons from Nagarahole. Pp. 114-122 in J. Seidensticker, S. Christie, and P. Jackson, editors. Riding the tiger: tiger
conservation in human-dominated landscapes.
Cambridge University Press, Cambridge, United
Kingdom.
Linnell, J.D.C, J.E. Swenson, and R. Andersen. 2001. Predators and people: conservation of large carnivores
is possible at high human densities if management policy is favourable. Animal Conservation 4:
345-349.

Tropical Resources Bulletin

53

Announcing the 2009-2010 Fellows
This year, TRI Fellows have again an exciting line up of research projects around the
world. TRI Endowed Fellowships are designed to support Masters and Doctoral students who
conduct independent research in tropical countries. This year 36 students received TRI Fellowships for summer research. The 2009 recipients and the countries in which they plan to conduct
research are:

Michele Abbene, Panama
Noel Aloysius, Democratic Republic of Congo
Dwl Astiani, Indonesia
Sarah Bahan, Galapagos
Jennifer Baka, India and Brazil
lauren Baker, Peru
Bidisha Banerjee, India
Benjamin Blom, Indonesia
Hui Cheng, Taiwan
Jeffrey Chow, Bangladesh
Will Collier, Kenya
Kristofer Covey, Bhutan
Meredith Cowart, Mexico
Dylan Craven, Panama
Adriane Cromer, Panama
Ian Cummins, Peru
Henry DeBey, Netherlands Antilles
Ashley DuVal, Brazil

Frederica Ghesquiere, Philippines
Dana Graef, Cuba
Katie Hawkes, Indonesia
Kasey Jacobs, Indonesia
David Kneas, Ecuador
Roopa Krithivasan, India
Heather McCarthy, Brazil and India
Stephanie Niall, Australia
Sarah Osterhoudt, Madagascar
Gillian Paul, Panama
Hari Radhamoni, Venezuela
Fauziah Rochman, Indonesia
Stella Schons, Bolivia
Jeff Stoike, Brazil
Yaniv Stopnitzky, Indonesia
Marian Thorpe, Panama
Christine Trac, China
Rae Wynn-Grant, Tanzania

The Compton Foundation's Program aims to contribute to the capacity-building of young
professionals from Central and South America and Sub-Saharan Africa, to improve policies and
programs relating to peace, population, sustainable development and the environment in their
home countries. This year's four recipients and their countries are:

Daniella Aburto, Mexico
julianne Baker-Gallegos, Guatemala and Colombia

Nashaat Mazrui, Kenya
Eliezeri Sungusia, Tanzania
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