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It was indeed a pleasure and honor for me when I was asked to write the foreword for this
book. Perhaps the only merit that qualifies me to do so is that I pressed the individuals whose
work is represented here to pull their results together in one synthetic volume. A few years
ago, as a member of the External Evaluation Panel of the Sustainable Agriculture and Natural
Resource Management (SANREM) collaborative research support program, I was asked to
review and evaluate the work done in the Andes as part of that project. Several things about
the research being done on this frontier region on the western slopes of the Andes in Ecuador
impressed me. The project was truly interdisciplinary in nature; it was collaborative in the
best sense of the teun because the research team included U.S. scientists and Ecuadorian
researchers from several institutions, and the work was participative because the communi
ty was an active part of the research process. My only complaint as a reviewer was that the
work had not been pulled together into a single source that could inform the scientific com
munity about the research and that would stimulate further ideas and avenues for investiga
tion.

This book achieves everything that I envisioned. It synthesizes both the biophysical and
human dimensions of the SANREM research, showing the social processes of settlement and
consolidation of communities in this frontier region while also identifying the environmen
tal impact of these processes. Far from just being a historical, descriptive study, the research
continues to the next steps of determining how people view their own landscapes and
lifescapes, how they are constructing social capital to deal with the challenges of building
sustainable production systems, and how agricultural research and policy interventions might
be used most effectively to help construct sustainable agricultural and natural resource sys
tems.

The language and rhetoric of sustainable development increasingly permeates many bilat
eral and multilateral technical assistance and applied research projects. Moving the concept
from just a novel justification for organizations to continue doing what they have always
done (but dressed up in new linguistic flourishes) is the challenge. The work that Robert
Rhoades has assembled here represents the kind of effort required to make sustainable devel
opment happen. It will require scientists from developed and developing countries to come
together and pool their efforts in common applied policy-relevant research. It will require
researchers to work actively with local communities so that they are not just the subjects of
study and manipulation but active participants in generating, evaluating, and disseminating
new ideas and technologies. It will also require communities to become sufficiently empow-

xi
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ered so they are able to make their needs and desires known to regional and national level
policymakers, as well as developing their own capacities to take the work of scientists and
apply it to their own experience.

As someone who has long struggled with the challenges of understanding communities in
Latin America and who has labored to show how humans and the environment interact, I am
pleased to see the publication of this book. Bridging Human and Ecological Landscapes will
be a significant addition to the literature on sustainable development, as well as a great con
tribution to the understanding of frontier communities in Ecuador and Latin America.

Billie R. DeWalt
Director of the Center for Latin American Studies
Distinguished Service Professor of Public

and International Affairs and Latin American Studies
University of Pittsburgh
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The Guayllabamba River as it flows past the hamlet ofChacapata.
Due to upstream pollution originating from highland towns and industries,

the water, on arrival, is unsafe for human consumption.
(Photograph by Robert Rhoades)
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Chapter I
)

Breakin~ New Ground:
Linkin~ Research, Participation

and Sustainable Development
Robert E. Rhoades

In the middle of the 20th Century, we saw our planet from space for the first time.
Historians may eventually find that this vision had a greater impact on contemporary
thought than did the Copernican revolution of the 16th Century, which upset humans'
self-image by revealing that the Earth is not the center ofthe universe. From space, we
see a small and fragile ball dominated not by human activity and edifice but by a pat
tern ofclouds, oceans, greenery, and soils. Humanity's inability to fit its activities into
that pattern is changing planetary systems fundamentally. Many such changes are
accompanied by life-threatening hazards, from environmental degradation to nuclear
destruction. These new realities, from which there is no escape, must be recognized
and managed.

Our Common Future (1987:308).

Addressing the Global Challenge
The statements above come from the opening paragraph of Our Common Future, now con
sidered the most important pnblic policy document of the late 20th Century (World
Commission on Environment and Development [WCED], 1987). Known also as the
Brundtland Report-after WCED Commissioner Gro Harden Brundtland-the report suc
cinctly set out the challenge of feeding future world popnlations while maintaining the health
of our water, soils, lmd biodiversity in an increasingly globalizing and urbanizing world
economy. Subsequently, at the 1992 Earth Summit in Rio de Janeiro, 178 governments of the
world adopted Agenda 21-

a comprehensive blneprint for action to be taken globally-from now into the twenty-first
Century-by Govenunents, United Nations organizations, development agencies, non-govern-
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4 I' Breaking New Ground

mental organizations and independent sector groups, in every area in which human activity
impacts the environment. (UNCED 1992:3)

In the years since Rio, the United Nations Commission on Sustainable Development
(UNCSD)-the implementation and monitoring agency for Agenda 21-has spearheaded a
global partnership of public and private interests to develop innovative and radically new
policies, treaties and conventions, technologies, and approaches to agriculture, conservation,
and development.

In response to these challenges, the United States Congress recommended that the Agency
for International Development (USAID) create a new Collaborative Research Support
Program (CRSP) focused on the research needs of sustainable agriculture and natural
resource management. In tum, a specially commissioned National Research Council (NRC)
panel set forth the objectives of the CRSP, now called SANREM, an acronym for Sustainable
Agriculture and Natural Resource Management. SANREM would advance the principles,
methods, research, and collaborative breakthroughs for a new paradigm which would rise
to the challenges outlined in the Brundtland Report (National Research Council 1991).
SANREM was designed to carry out basic and applied research on sustainable agriculture
and natural resource management across multiple scales involving local people, NGOs and
government agencies, and universities. In 1991-1992, USAID held an open competition that
resulted in a five-year award to a consortium led by the University of Georiga-Athens. This
consortium consisted of U.S. and host country universities, government agencies, nonprofit
organizations, and rural communities. The consortium's research program commenced in the
Philippines and Burkina Faso in 1992 and almost two years later in the Andean country of
Ecuador.

This book synthesizes the rich research results of SANREM's interdisciplinary Andean
research program in the Nanegal Parish of Pichincha Province, Ecuador. Since 1994, the
SANREM team has been working in this landscape located between the confluence of the
Guayllabamba and Alambi Rivers (Map 1.1). The major themes of this book and the indi
vidual chapters, aim to show how people and the environment have engaged each other over
time to create the Nanegallandscape-lifescape. Our research demonstrates that landscapes
or watersheds, catchments, and river basins-are as much a medium of ideas and imagina
tion of the people who live there as they are physical realities. The landscape pervades almost
every aspect of daily life-and its pervasive quality derives not only from the natural lay of
the land but also from the multiple ways farmers, ranchers, loggers, and others have encoun
tered, constructed, and represented it over time. This book, therefore, tells the story from
both the scientific view and the people's view. Together, these differing yet complementary
visions of the landscape provide a gnidemap to the sustainable future.

The Importance of Mountains and Hill Lands
The National Research Council's Forum on Sustainable Agriculture and Natural Resource
Management held in Washington, D.C., on November 13-16, 1990, gave birth to the con
ceptual guiding framework of SANREM. The new program was to be distinguished from its
CRSP predecessors by its focus on the sustainability of agroecological systems instead of
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Map 1.1. SANREM RESEARCH AREA: Nanegal Parish, Canton Quito, Pichincha,
Province.
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agricultural or cropping components (National Resource Council 1991:91). The new SAN
REM was to focus in-depth on four agroecosystems: (1) Humid Tropics Agroecosystems; (2)
Semiarid Range and Savannah Agroecosystems; (3) Hill Lands; and (4) Input-Intensive
Agroecosystems. In keeping with this original recommendation, the SANREM program in
Ecuador touches on several of these agroecosystem types, but primarily on those of hill lands
and mountains.

During the past decade, the mountain and hillside ecosystems of the world have become
a primary concern of national and international agencies (both governmental and non
governmental) dealing with sustainable agriculture and natural resource management. As a
result of the Earth Summit adoption of Chapter 13 in Agenda 21 (Managing Fragile
Ecosystems: Sustainable Mountain Development), an increasing number of projects and ini
tiatives are oriented toward global mountain environments. The Global Mountain Initiative
of the Consultative Group for International Agricultural Research, the Mountain Agenda
Inter-Agency initiative led by FAO, and the declaration by the United Nations that 2002 will
be the "Year of the Mountain" are a few examples of worldwide interest.

This emphasis on mountains is not without justification. Mountains and uplands consti
tute about one-fifth of the earth's terrestrial surface and are directly or indirectly relevant for
well over half of the world's population (Rhoades 1997). Although about 10 percent of the
world's population live in high mountains, a much larger population, which constitutes the
bulk of humanity, reside in hilly piedmont regions and adjacent lowlands. This wider popu
lation benefits from the supply of mountain food, water, wood, and minerals. The mountains
are the "water towers" of planet earth-indeed without them the Amazon Basin or the
Gangetic Plains would transform into deserts. Their massive watersheds are crucial for pro
viding irrigation water, hydroelectric power, and nutrients to populations downstream.
Mountains also harbor most of the world's wild species of our major food crops and medic
inal plants. Correspondingly, mountains are the homelands of most of the world's remaining
tribal groups known for their in situ maintenance of landrace plant and animal genetic
resources.

Along with the Hindu Kush Himalayan Region of Asia, the Andes of South America
claims the largest, most diverse, and-by most measures-the most economically and eco
logically important mountain setting in the world. Traversing this stunning 2000-kilometer
long landscape of glacial peaks, gorges, forests, and human settlements are more than one
hundred life-giving, deep-gorge river watersheds that feed into the great Amazon Basin to the
east and the coastal littorals and lowlands of the western Pacific. No other landscape on earth
is characterized by so much biotic and geomorphological diversity in such short distances as
the Andean "highland-lowland" interaction system.

Tropandean Hillside Frontier Zone
With the NRC's recommendation in mind, SANREM-Ecuador (today called SANREM
Andes) decided to conduct its research on the western slopes of the northern Andean range
of Ecuador. The specific area selected for our study is a landscape region within the larger
buffer zone of the Cotacachi-Cayapas Ecological Reserve, a zone that offers an ideal set of
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human and environmental conditions upon which to test hypothesis about long-tenn conse
quences of the interaction between people, land, and natural resources (see Map 1.1). The
reserve is a wilderness area that covers 204,000 hectares extending from the paramos of
Mount Cotacachi (4939 masl) in the western cordillera, to the western humid tropic lowland
forests (under 500 masl). From summit to sea, the reserve and adjacent area fonn a transect
covering eleven biozones from the Andes to coastal Ecuador. The region is rich in humid
forests, cloud forests, and paramo habitats. Within this highland-lowland interaction system,
the variety of endemic plant and animal species renders the region among the world's high
est priorities for conservation. The region is considered one of the earth's 25 biological
"hotspots." The reserve contains vast extensions of contiguous forested areas while in the
adjacent buffer zones the primary forests are rapidly disappearing. Inside the reserve are hun
dreds of critical watersheds supporting dozens of endangered species of mammals and birds,
including the spectacle bear, jaguar, ocelot, mountain tapirs, two species of monkeys, plate
billed mountain toucan, the Andean condor, to mention a few of the rare animals.

Within or near the reserve's boundaries live four distinct ethnic groups pursuing different
livelihood and landuse strategies. Toward the east are the indigenous highland Indian com
munities of Cotacacbi, to the south and north are located mestizo colona smallholder popu
lations, and in the eastern lowlands are Chachi Indians and Afroecuadorians. All of these
groups are economically poor, possess little or no land, and have limited access to external
resources. All, however, are rich in indigenous knowledge and social assets that can be
tapped for self-determination and sustainable development.

Located directly to the south of the Cotacachi-Cayapas Ecological Reserve, the SANREM
study area was assumed by conservationists to be a gateway of colonization into the reserve's
pristine habitats. This region is a highly dynamic tropical hill region involving a mix of inten
sive and extensive agriculturallanduse systems. The production systems include annual cash
crops, perennial crops, forests, pasture-livestock operations, and even agro-industrial enter
prises. Landholding is varied and includes large haciendas, and medium and small-scale
farms that often utilize sharecroppers and day laborers. The area is likewise affected by mar
ket and policy influences originating outside the region. Mining, floraculture, and vertical
systems of poultry production are making inroads into the landscape with new environmen
tal impacts.

An added value to choosing the Nanegal area is the existence ofthree privately owned and
managed ecological reserves surrounding our central work zone: Maquipucuna Reserve in
and adjacent to the Nanegal Parish (5500 hectares); the protected forest of Mindo and
Nambillo near the town of Mindo (approximately 19,200 hectares); and the Los Cedros
Reserve (6400 hectares) in the parish of Garcia Moreno (Perreault 1996). Conservationists
from the Maquipucuna Reserve have plans to construct a one million hectare ecological "cor
ridor"-the Choc6-Andean Corridor-which would connect these various reserves to the
Cotacachi-Cayapas and beyond into Colombia (Choc6-Andean Corridor Project Proposal
2000). The fact that the "corridor" will rnn through territories inhabited mainly by small
holder peasant farmers makes the research of SANREM even more relevant given that little
interdisciplinary or d:isciplinary research has been conducted outside the protected areas.
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Especially neglected in the past has been research on the human dimensions of environmen
tal change.

Operationalizing Landscape-
Lifescape Research in Ecuador

The global goal of SANREM is to develop principles and methodologies for sustainable
ecosystem management at the landscape or other multi-zonal and multi-scale units such as
watersheds, catchments, river basins, or ecoregions. Given that ecosystem interactions
take place in real time and space and involve both nature and people, SANREM chose the
landscape-lifescape framework as the most appropriate for applied research aimed at the
conservation of biodiversity and at identifying and enhancing sustainable strategies of liveli
hood for the affected human populations (see Figure!.1).

Landscape is used to describe and understand the complex, interactive processes within
and between the individual ecosystems of a toposequence transecting two or more agroeco
logical zones. Landscapes in this sense are much more than just topography across which
animals, plants, soils, water and other materials move. The term refers to the dynamic, inter
connected spatial patterns of biological and physical processes. In recent years, the landscape
framework has become theoretically central not only in academic fields such as ecology,
anthropology, and geography but also for sustainable development and conservation pro
grams (Fairhead and Leach 1996).

Coupled with the landscape notion is that of lifescape, which includes economic, cultur
al, and social aspects in interaction with the physical and biological dimensions of the
ecosystem. Lifescape, therefore, refers to the human dimension relative to the spatial tem
plate. Nazarea (1999:91) points out that what ultimately counts is not just the natural world
but how that natural world is perceived and used by people:

If a landscape is construed to be a "mosaic of interacting components with both commonalities
and uniqueness," a lifescape can be visualized as the superimposition of human intentions, pur
poses, and viewpoints over enviromnental features and the resulting patterns of production, con
sumption, and distribution. The landscape, or what's out there, is processed through human
perception, cognition, and decision making before a plan or strategy is fonnulated and an indi
vidual or collective action is executed.

SANREM's challenge to create a new paradigm for development, craft innovative meth
ods, and discover the principles of sustainability was a herculean intellectual and adminis
trative undertaking with extremely limited resources. Prior to this project, few scientists or
development workers anywhere in the world had experience in integrating agriculture and
conservation across varied scales in environments of multiple landuse and complex stake
holder interaction. Furthermore, the expectation was that our project would be fully partici
patory at all levels. This meant that the research questions, design, and implementation
would involve the open, democratic involvement of all participants in the project from begin
ning to end. The participant list included social and biological scientists, government plan
ners and officials from the national to the local level, non-profit organizations, local people,
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Figure 1.1. Conceptual model for landscape-lifescape integration.

Source: Nazarea 1999.

absentee landlords, and the private sector. This was a major shift away from the manner in
which agriculture and natural resource work had been done in the past. Most scientists and
planners in the agricultural and environmental sciences and sectors had worked mainly with
individual farmers at the plot or field level. Most environmental scientists had little contact
with local people outside protected areas, and the non-academic NGOs had little to no exper
tise in research per se. While this new ambitious paradigm made a great deal of sense in the
winning proposal of the University of Georgia, implementing this new dream of sustainable
agriculture and natural resource management was another reality.

When SANREM as a concept-the dream as outlined by Agenda 21 authors and the
National Research Council's prestigious university scientists--came face-to-face with the
real problems of rural people around Nanegal, it became painfully clear that the undertaking
was an experiment of paramount importance and difficulty. SANREM-in addressing
Agenda 21-was from the beginning not just another technology project pushing a specific
crop--like peanuts or wheat-or about protecting some walled-off wilderness area. Rather
SANREM deals with the connections between people, poverty, agriculture, and the environ
ment. This requires a new way of thinking-a reversal from our more site-specific, compo
nent research with farmers to the analyzing and addressing of problems across scales, diverse
stakeholder groups, multiple resources and through time and space (see Table 1.1).
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Table 1.1. Comparison of Approaches to Agriculture and Environment: 1970s-1990s.

Parameter Green Revolution Farming Systems' Sustainable Agriculture/
Technology Research Natural Resources

(1970s) (1980s) (1990s)

Temporal Annual cycle 1-3 years' cycle 5-25 years

Spatial Plot-field Field-village Catchment, watershed &
ecoregion

Beneficiary Farmer/consumer Households Multiple groups
(on-Farm) (on/off-farm)

Technology Component Whole farm system Complex, ecosystem
sensitive

Target Farm profits/surplus Farm profits/ Monetary/nonmonetary
poverty reduction

Role Recipient of Provider of Participatory, indigenous
of Farmer technology information knowledge

Policy Inputs/prices Marketing Multiple
(society/individual)

Environment None Marginal/on-site Maximum/off-site

Equity Irrelevant Gender/benefits Gender/benefits to poor/

I
to poor intergenerational

Although the worldwide sustainable development movement is ten years old, this book
represents one of the few fully documented cases detailing the process and research results
of a participatory, interdisciplinary project involving collaboration between local communi
ties, scientists and NGOs of the North and South. SANREM is held together by a core belief
in the comparative advantages and comparative knowledge embedded in the experience and
wisdom of the different stakeholder (internal and external) groups. This means that scientists
recognize the value of a farmer's knowledge, that universities acknowledge the value of
NGOs, and that U.S. university scientists not only admit to the equal and often superior
knowledge and abilities of their "South" counterparts but also that the actual control of the
project be invested in a democratic process of all stakeholders. In short, SANREM aims to
tum traditional top-down research and development on its head not only in terms of the kinds
of research conducted but also in the way research priority decisions are made.
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Utilizing a Participatory Research Methodology
While this book is primarily about research output and not about methodology, a brief
description of how our investigation was conducted will help the reader understand how we
arrived at our conclusions. In addition, we show that participatory methods can generate solid
social and biological research for sustainable development. In recent years participatory
methods have fallen increasingly into disfavor due to misuse and misunderstanding, a lack
of followthrough, and a sometime amateurish approach to fundamental rural problems.
Among the criticisms are that participatory methods are typically superficial, unsystematic,
and unrealistic shOitcuts to understanding essentially profoundly complex problems. While
abuses have occurred, we feel this volume illustrates that serious scientific work can be
accomplished using a participatory approach. Without the landscape-lifescape "appraisal"
under the leadership of Nanegal farmers, without the community self-diagnosis of natural
resource problems, without the participatory census and migration study, and without the
oral history workshops or farmer-led experiments, we would have no research to present in
these pages. However, in our project, participation was combined with the power of in-depth,
longer-term fundamental interdisciplinary research. Aspects of our methodology have been
detailed elsewhere (Flora et al. 1997).

After the Nanegal study area was selected in 1994, we established an interdisciplinary
team made up of Ecuadorian and U.S. scientists and NOO development specialists who
would be charged with conducting innovative research on questions about sustainability of
agriculture and natural resource systems. Participants included agronomists, anthropologists,
biologists, ecologists, animal scientists/veterinarians, sociologists, environmental educators,
and development workers. After a series of planning and brainstorming meetings in Quito
and on site, a number of organizations and their scientific staff and development workers
were invited to participate in the project's planning. As the conceptual framework was being
formulated and proposals written, the newly-formed team established first contact with rep
resentatives of local organizations of the townships or comunas of the landscape area. The
communities lying within the parish of Nanegal, including Palmitopamba, La Perla,
Chacapata, and La Perla, expressed interest in joining the research project (see Map 1.1).

The participatory approach espoused by SANREM-Ecuador was one already well known
and utilized by many organizations throughout the Andean region, although the combination
of full local participation with a landscape approach is probably unique. One of our hypothe
ses was that a major gap exists between Agenda 21 inspired programs and technologies and
the possibilities of adoption by local farmers. Therefore, SANREM assumed from the begin
ning a philosophy that the research process must begin with local people, their definition of
the problem, and r~turn full circle to the farmer or user who is considered the ultimate deci
sion maker on the validity of the technology or the management system under trial. The local
people, therefore, are considered the "final authorities" and active members of the interdis
ciplinary team. The key is that all stakeholders are fully engaged in the identification of prob
lems, seeking of solutions, and monitoring of results. This approach is different from the
transfer of technology (TOT) approach or even farming systems research (FSR) which all too
often ask farmers to test on-farm technologies designed by scientists at an experiment station
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out of touch with farm reality (Chambers, Pacey and Thrupp 1989). Likewise, our approach
differs from views of conventional conservationists or environmentalists who believe that
people are the "problem" in habitat degradation and not a part of the "solution" (Diamond,
this volume). The SANREM approach is based on the well-known Farmer-Back-To-Farmer
model, developed in the Peruvian Andes, (Rhoades and Booth 1982) which provides a guid
ing "creed" for working with local communities. This creed holds the following beliefs:

1. The rich cultural heritage and indigenous knowledge of local people must be
respected and viewed as an integral resource, equal to, and sometime superior to,
external resources (science, funds, inputs, technologies).

2. Villagers are capable of handling several realities at one time, including both their
own folk explanations and scientific ones. In some ways, rural people are more
flexible than scientists in their ability to link empirical results with their own
belief systems. This means that platforms of negotiation between scientific and
local folk knowledge must be constructed. This helps combine, at the community
level, knowledge of "reality" with power of science, including results or experi
ences obtained on distant research sites or in distant watersheds.

3. The primary means of communication in the Andes are oral and visual, not
through the written word or mathematical expressions. Research must be from tra
ditional farmers' symbolic worlds and proceed accordingly throughout the project.

4. No solution will be accepted by local people unless they perceive it to be benefi
cial and relevant economically, culturally, and socially to their lives, and within a
time and space dimension which makes sense to them. This means that platforms
or negotiation and communication between the local and scientific understanding
of issues must be constructed and used.

Inspired by the common creed, the following stages describe how participation and
research went hand-in-hand throughout our efforts in Nanegal.

DISTANCE LEARNING BY SCIENTISTS AND NGO PRACTITIONERS

Once the Nanegal area was selected and a team of scientists and NGO field personnel in
place, all of the relevant secondary literature about the area was collected and synthesized.
There was little contact with the local communities during this "learning at a distance phase"
and "wall-to-wall" library and reference files learning. We reasoned we should not go to the
field and "re-invent the wheel" but first read everything that had been written on the area.
During this period, maps, aerial photographs, satellite images, census data, government
reports, student theses, and so on were collected, read, and synthesized. Interviews were held
with knowledgeable outsiders about the region. This initial phase lasted about three months.

THE COMMUNITY-LED SELF-DIAGNOSIS (AUTODIAGNOSTICO)

After a period of preliminary field visits by the SANREM team, the first community self
diagnosis was undertaken in each of the four communities. In this stage the scientists
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assumed primarily a learning mode, not a teaching or directing mode. The principle was for
the local populations to describe their agricultural and environmental histories and set prior
ities on problem issues. The diagnostic phase was directed by an NOO (COMUNIDEC). In
this participatory self-diagnosis, the community (with scientists and practitioners looking on
but not leading the discussion) conducted a series of discussions under the facilitation of
community development specialists. The community sketched historical landscapes at dif
ferent points in the' community's history and determined production problems associated
with the zones. The medium of communication was oral and visual and based on local lan
guage and conceptions of the landscape-lifescape.

Scientists were present in the community self-diagnosis, but they did not greatly influence
the process. This first step of "yielding the floor," so to speak, to the local people allows sci
entist and NOO personnel the opportunity to listen and learn about the locals' dreams, hopes,
desires, and problems. Outside scientists had a chance to glean something about the cosmo
vision (view of the universe) of the people they purport to help, instead of assuming a priori
what is best for them. This meant, at least initially, that the outside team in the community
meetings became listeners, learners, and students of community knowledge. Evidence from
other watershed studies shows that success is directly correlated with matching project activ
ities with a community'S cosmovision (Sharma and Krosschell, nd). In Nanegal, these com
munity diagnoses lasted about four weeks. This was only a starting point and it should be
realized that many internal problems and sources of community conflict will not be revealed

Photo 1.1. The community self-diagnosis. Oalo Ramon, an NOO researcher, explains the
SANI<:EM approach to community members.

(Photograph: SANREM archives)
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in these open community meetings. The tangible products of the self-diagnosis were a series
of publications written by the local communities and also a clearer understanding of what
scientists should focus their work on to be relevant. Most participatory "rapid rural
appraisals" (RRA) and "participatory rural appraisals" (PRA) end with a development
action; for our SANREM team the self-diagnosis was only the beginning of the longer
research process.

SCIENTISTS AND PRACTITIONERS CO-LEARNING

AND CO-PLANNING WITH LOCAL PEOPLE

Other than just absorbing the relevant secondary literature, SANREM scientists also learned
about the environment using local ethnolinguistic categories. Farmers have special vocabu
laries or lexicons for animals, plants, insects, landforms, soils, and other aspects of the envi
ronment (Eguiguren, this volume). Using both oral and visual forms of communication (the
questionnaire was not used initially), a great wealth of material was gathered from farmers
in a short period of time. We were particularly interested in how our perceptions of the envi
ronment differed from those of the local people. The important point is that scientists adopt
ed a learning mode in order to be able to contribute to the practical actions required in the
project. During and following the community self-diagnosis, scientists and NGO practition
ers began to form friendships with individuals in the area. They often went together on field
hikes through the country or to the forests, or they carried out farm chores together. This "key
informant" learning was especially critical for the biological science disciplines such as
agronomy or ecology. Overlapping with the self-diagnosis, this stage lasted about three
months.

Once the community tentatively identified its problems and scientists and NGOs learned
about the area, the next step was to decide what to research and what problems to address.
Through the six months following the self-diagnosis a continuing dialogue took place with
individuals and the communities. Based on secondary information, co-learning exercises,
and community self-diagnosis, three main themes were identified: agro/ethnoecology, natur
al resource management, and community self-determination. The SANREM research team
then formulated integrated research projects around these main themes.

CORE PARTICIPATORY FIELD RESEARCH

This intense period of fieldwork in the four communities and the larger landscape lasted
approximately two years. Research continues today but at a much reduced level. An attempt
was made to religiously follow the theoretical and conceptual frameworks of SANREM but
it soon became apparent, as the field experience advanced, that it was much easier to dream
and talk about how to do multi-objective, multi-scale participatory research than it was to
carry out those principles among real people.

During the research phase, however, a number of innovative participatory approaches
were utilized to great benefit. A registry of all farmers was created, a participatory census
using school children was conducted, oral history workshops were held, and Community
Improvement Boards (Junta Pro-Mejoras) established. All of these activities were crucial in
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Photo 1.2. 'The Nanegal Hilton." Robert Rhoades, anthropologist, stands in front of our
"home away from home" while carrying out research in the Nanegal microregion.

(Photograph: SANREM archives)

permitting the research team to overcome local suspicions and to have access to homes,
fields, and activities. Two field coordinators were stationed in Nanegal and a series of prac
tical "priming activities" such as gardens, agronomy experiments, animal health workshops,
and other activities were started with local farmers. Through these bridging applied activities
with communities, SANREM provided technical support, training, and generally acted as
good neighbors. With our field vehicle we were able to assist local farmers in times of need.
The "Nanegal Hilton," our apartment in Nanegal, was open to farmers and other community
members who often dropped by to talk about problems, identify insect specimens or soil
samples, or learn about data as research progressed (see Photo 1.2). Since local people were
directly involved in the entire process there never was a sensation that they were being
exploited by their SANREM colleagues.

EVALUATION AND CONTINUITY

During the research process, the project was evaluated by team members themselves, by the
U.S. SANREM's monitoring and evaluation committee, and by the SANREM External
Evaluation Panel (EEP). Perhaps the most useful and timeless evaluation, however, came
from our own researehers. To facilitate communication and sharing results between person
nel and projects, a regular "coordination table" and "debate table" were held monthly at
either the site or in Quito. In all the meetings, representatives of the projects (either princi-
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pal investigators or assistants), and community members were present. Research results were
presented and debated on a regular basis. A working paper series in Spanish and English was
established. Finally, an impact study was conducted in late 1998 by independent assessors
and an impact statement was produced (see Rhoades and Ram6n, chapter 19, epilogue to this
volume). Despite a scaling back of research activities in the four communities over the past
two years, SANREM researchers continue to work in the area on a variety of applied and
basic research questions.

The Logic of This Book
We have purposely shaped and ordered the chapters of this book to paint as vividly as pos
sible the landscape-lifescape synergy of the Nanegal region and what this means for sustain
able development. Our results represent innumerable hours of listening, interviewing,
recording, and being guests in the homes, gardens, fields, and forests of the fine people of
Nanegal. In addition, we all spent months in front of computers with stacks of data trying to
understand what we had seen, heard, and experienced. Debate over the scale and meaning of
findings was never dull. Although it was difficult, we were finally able to boil down this book
to four main research themes and a concluding chapter on lessons learned and future action.
These core themes of time, landscape-Iifescape, and community and action can be sum
marized in five integrating questions.

TIME: How has history shaped the land and the inhabitants of Nanegal?

Through the eyes of our project historians and anthropologists, we learn that human impact
on the Nanegallandscape is a long-term and ubiquitous event. In Chapter 2, historian Galo
Ram6n shows us how the landscapes that we see today have been shaped by legacies of past
cultures from the aboriginal times of the Yumbo down to the present historical period. By
interpreting historical records, he infers from past human events and traces how they have
shaped the modem day environment. We know now that the area around Alambi
Guayllabamba River confluence never was a pristine landscape, but rather has had human
influence for thousands of years. Today, in the patchwork of forests and fields, pathways and
roads-along with abandoned archaeological sites-we can see the ecological footprints of
the past. Since the same landscape features are still used today, this study of the past is "an
entry point into the present" for sustainable development. In Chapter 2, written by University
of Georgia anthropologists Martinez and Rhoades, we learn that over the past 50 years a
major transformation of the landscape has occurred as the haciendas broke up in the wake of
changing markets, road building and political reform. In Chapter 3, Rhoades and Martinez
are joined by Eric Jones in presenting results of the SANREM migration study which serves
to explode commonly held myths about colonists' goals and impacts on the environment.
Contrary to popular belief, they show us that migrants are moving away from the Cotacachi
Cayapas reserve instead of toward it, are typically short-distance migrants, who arrive with
considerable ecological knowledge, and are not coming for land but for labor wages. The dif
ferent waves of migrants hold different perceptions and behavior toward the landscape.
Through the history workshops and the ethnoecology research of Ecuadorian anthropologist
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Amparo Eguiguren in Chapter 4, we learn that how the local people see the mountains is not
the way that outsiders view them. These chapters drive home the point that without the study
of this past-how things came to be-the study of future sustainable development will like
ly be misguided.

LANDSCAPE: What constitutes the natural and human-derived biophysical environ
ment through time and space?

Central questions in this section relate to ecological diversity, land use change, and produc
tion/utilization systems. The essential research facing the project ecologists involved under
standing the present biological makeup and dynamics of the forest-agricultural systems in
the study area. A joint effort of teams representing Centro de Datos para la Conservaci6n
(CDC-Ecuador: Marica Penafiel, Felipe Campos, Patricio Fuentes, Marcelo Guevara,
Carmen Josse) and the School of Environmental Sciences of the University of San Franciso
in Quito (USFQ: Hugo Valdebenito and Carlos Valle) is reflected in Chapter 6. In a key bio
logical assessment, they show that primary forests are located as remnants on hilltops, along
rivers and ravines, and on very steep land. Sampling of the natural forests, with local people
as guides, identified 53 tree species belonging to 38 genera and 27 families. Faunal diversi
ty revealed 18 species of amphibia, 18 reptiles, 93 birds, and 23 mammals in the study area.
Human colonization into the area has converted it into a complex mosaic landscape with
scrub vegetation, pastures, and crops becoming dominant over forests. A core piece of SAN
REM-Ecuador's work is presented in Chapter 7 by CDC's Marcelo Guevara, Carmen Josse,
Marica Penafiel, and Patricio Fuentes. It shows how landuse and vegetation patterns have
changed from 1966 until 1996. During these three decades, 41 % of the primary forest has
been lost while the area dedicated to pasture has increased from 13% to 39% over the same
time period. These changes have impacted other aspects of the landscape, especially the
availability of water and the diminishing of evapotranspiration.

Any understanding of the landscape of Nanegal must account for the two most important
production systems in Nanegal Parish: sugarcane production and livestock raising. While
sugarcane production is a highly sustainable and environmental friendly system, the main
problem faced by growers is low profitability and a variety of diseases and pests. This, in
tum, has brought them to rely more and more on chemical external inputs which are costly
and damaging to people, animals, and other flora and fauna. Research by team agroecolo
gists, Fabian Calispa and Marco Castillo of Terra Nueva, in Chapter 8, sought to understand
along with the farmers what works and what does not work in both traditional and modem
systems. Their research sets out to help adapt new low-cost systems for controlling erosion
and increasing profitability per hectare, especially with the intercropping of beans with
cane. Finally, in Chapter 9, livestock specialists Luis Penaherrera of Central University of
Quito studied in detail critical sustainability issues in the livestock grazing system.
Although forest conversion for pasture is ubiquitous in Nanegal, the livestock study demon
strated that livestock: grazing is not causing erosion, provides animal waste for farm nutri
ent recycling, and is an important source of income and savings for small farmers in the
area. In Chapter 10, David J. Stewart uses SANREM landuse data to project plausible land-
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scape change through 2014. While the most dramatic past landuse change has been defor
estation, he predicts that this process has run its course and landuse patterns have stabilized
in the short term. The landuse change maps are used in community "future visioning" dis
cussions to discover how local people perceive landscape changes identified by science.
(See Chapter 18, this volume).

LIFESCAPE: How is the human-nature configuration shaped by socio-cultural and
political forces and context?

This section outlines the human dimensions of Nanegal's production systems and a typolo
gy of utilization. Based on the SANREM participatory census of 289 households, Chapter 11
by the Iowa State, HPI, and Terra Nueva team (Cornelia Flora, Fernando Larrea, Martha
Ordonez, Sandra Chancay, Sara Baez, and Fernando Guerrero) identify seven distinct house
hold production strategies:

• landless day laborers;

• landless share croppers;

• montaiieros owning remote hill land;

• small, diversified producers;

• small, diversified producers with cattle;

• sugarcane liquor producers; and

• medium diversified producers.

Each of these household strategies had their own relation with the environment and hence
implications for sustainability. The same typology is further utilized in Chapter 12 by the
project's gender project which was led by Marta Ordonez of Terra Nueva and Cornelia Flora
oflowa State University. They conclude that a belief in the inequality of genderis linked with
social differentiation in the landscape and unequal access to resources. Less land available to
women in tum concentrates them in reproductive activities while men assume productive
activities outside the home, often making them the only providers of resources. Chapters 13
and 14 by anthropology graduate students from the University of Georgia-Greg Guest and
Bret Diamond-focus on political ecological analysis of cane-alcohol production and pas
ture-livestock systems. As excellent social complements to the technical research on sugar
cane (Chapter 8) and livestock pasture systems (Chapter 9), these two chapters demonstrate
empirically the rationality of farmers opting for these systems even though on the surface
they may not appear to be sustainable and environmentally friendly. Guest argues that the
cane-alcohol industry is linked outside the region leading to a net flow of capital away from
Nanegal, thus contributing little to a broad-spectrum economic local self-sufficiency for
communities. Diamond questions restoration ecology's position that Nanegal farmers are
making irrational pasture forage selection which lead to widespread suppressed succession
and environmental land degradation. These two chapters raise the intriguing hypothesis that
the real problems of this region are largely economic inequalities vis-a-vis the outside world
instead of environmental degradation caused by the local people.
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COMMUNITY: What is its role in the development process, especially social capital?

While the landscape scale offers a broader spatial context in which scientists can look at the
interplay between systems and even trade-offs and conflicts between upstream-downstream
stakeholder groups, there remains the need to identify the populations that will have to do
something about environmental problems. Landscapes or watersheds do not act, but people
and groups of people do. Two chapters in this section examine social capital as a critical
means of achieving equitable and sustainable livelihoods. In Chapter 15, the COMUNIDEC
team (Galo Ramon, Mary Garcia, and Segundo Andrango) make a strong argument that
essentially Andean highland forms of social capital were adapted to frontier Nanegal as a
way to re-create a new community. Arriving migrants were able to create open, flexible net
works of mutual self-help in pioneering the land, but social stratification has continued to
subject local people to the vagaries of outside markets and political processes. Sustainable
development will only succeed if both social and technical solutions are brought to bear to
reverse loss of natural resources and productivity. In the subsequent Chapter 16, a combined
effort by Iowa State sociologists (Jan and Cornelia Flora) and COMUNIDEC community
action specialists (Mary Garcia and Segundo Andrango) provides a detailed discussion of the
roles of economic, human, environmental, and social "capitals" in Nanegal. The chapter also
looks at each of the four communities and how they vary according to social networks. They
point out that it is difficult to focus on sustainability in a recently colonized area because
inhabitants make their living by transforming nature into pastures, farms, timber, or other
"extractive" products. They conclude that in order for social capital to facilitate sustainable
behavior, citizens must have reliable sources of income and be aware that the environment
needs to be protected. In Chapter 17, Cambridge University anthropologist Charles Ehrhart
offers an outsiders' view of the SANREM project in terms of who was participating and who
was not. This "post-modem" analysis helped us understand that our program was being
viewed through marlY different lenses (class, gender, education, political) and that these sub
tle perceptions based on power and status make the difference in whether a project succeeds
or fails. In an integrating Chapter 18, Rhoades, Nazarea-Rhoades, and Piniero describe an
innovative "future visioning" methodology which helps communities and scientists under
stand landuse change from each others' perspectives. The value of this decision support tool
for planning is illustrated.

ACTION: What did we learn from this study? What principles can be applied?

In Chapter 19, volume editor Robert E. Rhoades and Galo Ramon wrap up what the project
has learned about sustainable agriculture and natural resource management and what new
direction needs to be taken in the future. The chapter emphasizes the logic and importance
of the multi-scale, diverse user, complex resource management approach to sustainability.
However, a number of conceptual and implementation pitfalls in the way research and pro
jects have been carried out in the past points to a need for critical self-reflection and sharing
of results between programs working on this new paradigm. More attention needs to be given
to theory, methods and techniques for the welding together of the diverse perspectives of
farmers, researchers, policy makers, planners, donors, and development practitioners. Finally,
the chapter looks at the gap between Agenda 2I-inspired conservation programs and the abil-
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ity or willingness of smallholder, impoverished farmers to adopt new methods. Thus, the
issue oftime, space, and people's own values-as individuals and in communities-become
central concepts that must be better understood in sustainability research.

Fulfilling a Promise:
This Book and a Return to the Communities

Near the end of SANREM's first phase (1994--1997), the original SANREM-Ecuador team
agreed that we owed it to ourselves, to the donors, colleagues working on similar problems
elsewhere and-above all-to the people of Nanegal to publish a book in both Spanish and
English. The book was conceived to be of the highest quality research possible from our
group. In the same way that the team in Ecuador had carried out their work under very dif
ficult administrative and logistical conditions, pulling together this volume was an act of faith
and overcoming challenges. Without any additional funds from SANREM, the authors gave
of their personal time and energy to produce a condensed version of their longer, more
detailed research reports. In July, 2001, the Spanish version was delivered to the people of
the communities of Nanegal-to Palmitopamba, La Perla, Chacapata, and Playa Rica-and
a gran fiesta was held. In addition to the book in Spanish-which was given to participating
households in the Nanegal area-all the processed data will be returned to the people to be
kepted in the churches and schools of the area for use by future generations. While the book
alone will not necessarily save their environment or dramatically improve their agriculture,
it is the first and only complete study of the Nanegal region portraying the connection
between people, land, and their history. We hope it makes them proud and gives them a
vision of where they have been, where they are today, and where they are going in the future.
And the future is what sustainability should be about.

REFERENCES

Chambers, R., A. Pacey, and L. Thrupp. Farmer First: Farmer Innovation and Agricultiral
Research. London: Intermediate Technology Publications.

Choco-Andean Corridor Project. 2000. Medium-Sized Project Brief. 9pp.

Fairhead, James and Melissa Leach. 1996. Misreading the African Landscape-Society and
Ecology in a Forest-Savanna Mosaid. African Studies Series, 90. Cambridge,
Cambridge University Press.

Flora, C, F. Larrea, C. Ehrhart, M. Ordonez, S. Baez, F. Guerrero, S. Chancay, and J. Flora.
1997. Negotiating Participatory Action Research in an Ecuadorian Sustainable
Agriculture and Natural Resource Management Program. Practicing Anthropology Vol.
19, No.3, Summer. pp. 20-25.

National Research Council. 1991. Toward Sustainability: A Plan for Collaborative Research
on Agriculture and Natural Resource Management. Washington, D.C.: National
Resource Council.



Introduction I' 21

Nazarea, Virginia. 1999. Lenses and Latitndes in Landscapes and Lifescapes. In Virginia
Nazarea (ed). Ethnoecology: Situated KnowledgelLocated Lives. TUcson: University of
Arizona Press.

Perreault, Thomas. 1996. Nature Preserves and Community Conflict: A Case Study in
Highland Ecuador. Mountain Research and Development 16(2):167-175.

Rhoades, Robert E. 1997. Pathways Toward a Sustainable Mountain Agriculture for the 21st
Century: The Hindu Kush-Himalayan Experience. Kathmandu: International Centre for
Integrated Mountain Development.

Sharma, P. and Krosschell, C. nd. An Analysis of and Lessons Learned from Case Studies of
People Participation in Watershed Management in Asia. Unpublished manuscript.

United Nations Conference on Environment and Development (UNCED). 1992. Agenda 21:
Programme of Action for Sustainable Development. Rio Declaration on Environment
and Development. United Nations Publication.

World Commission on Environment and Development. 1987. Our Common Future. Oxford
and New York: Oxford University Press.



People and of Nanegal
lIistol1, M.i~ra n, and Perceptions

Rider celebrating the history ofNanegal during an annual festival.
(Photograph by Bret Diamond)
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Chapter 2

People, Land, and Societr
in Nanc~al since tlboriginal Times

Galo Ramon Valarezo

Introduction
The SANREM-Ecuador project was designed to understand how ecologically and socially
sustainable human communities can be established on the forest frontier. Our approach
emphasized that sustainable resource management is best achieved through the integration of
scientific and local knowledge with community-based programs that strengthen social
resources and increase assets for the poor. To understand the formation of local knowledge,
its relation to scientific knowledge, and the creation of Nanegal's communities, three aspects
of the regional history were deemed essential: patterns of land settlement, the impact of those
patterns on markets and household consumption, and the resulting economic and social
implications of these frontier processes. Although understanding these historical aspects of
an area is a critical step in designing sustainable development programs, few studies have
undertaken the difficult task of identifying either the impact of historical factors on current
landscapes and lifescapes, or the means by which individuals can be expected to modify their
lifeways toward sustainable goals.

Small farmers and the landless in Ecuador have benefited little from true agrarian reform;
instead, they have gained land through the settlement of frontier areas.! The data are elo
quent. Only II % of the 4.5 million hectares turned over to farmers between 1964 and 1987
can be attributed to agrarian reform; the other 89% was spontaneously settled outside of gov
ernment programs (Salomon 1985). Thousands of peasants from the highlands (sierra) and
the coast settled in the Amazon, on the outer flanks of both the eastern and western ranges,
and in the tropical forests of Esmeraldas. This process has led to the deforestation of approx
imately 250,000 hectares per year and the creation of unsustainable development processes
on the frontier. Did the same occur in the Nanegal area? Are the four communities where
SANREM concentrated its research on the road to imminent failure?'

Northwestern Pichincha: A Long History of Settlement
The history of northwestern Pichincha during the last 500 years can be divided into four dis
tinct periods. During the aboriginal period that lasted until 1560, the area was an
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autonomous Yumbo milieu characterized by populations specializing in the production of
exotic articles to be sold or traded in the markets of Quito. The next period was one of
Spanish colonization between 1562 and 1740, during which a modus vivendi was created
wherein the Yumbo continued their export production activities and preserved some aspects
of their autonomy. Meanwhile, colonial authorities set up a system ofIocal chiefs for the pur
pose of coIIecting tribute, creating Fathers of Mercy missions (Padres de la Merced) cate
chizing the Yumbo, and establishing sugarcane haciendas employing local labor (Salomon
1985). The third period, which saw the disappearance of the Yumbo ethnic group, occurring
in the 19th century and coincided with the consolidation of the vast haciendas. Due to a
scarcity of labor, and despite worker importation from the sierra, land often went underuti
Iized for fruit, sugarcane and cattle. During this period, landowners had problems transport
ing products given the paucity of wagon trails, a situation unchanged up to 1940. Finally, the
last sixty years (l940-present) have been characterized by the break-up of haciendas and
rapid land resettlement by migrants of diverse backgrounds (see Rhoades, Martinez, and
Jones, this volume). The creation of an extensive network of roads, the growth of towns, the
widespread disappearance of forest resources, and the spread of cattle, sugarcane and cane
liquor production coincided with these human migrations. Each of these four periods is
marked by profound changes that shaped the landscape and the lives of the people who came
to create their own space in the proximity of Nanegal.

The Yumbo Habitat of the 16th Century
The early inhabitants of northwestern Pichincha summits were the Yumbo, an ethnic group
that began to disappear in the 18th century. This group was significant among those classi
fied as "tribal societies," (sociedades tribal) or "free Indians" (indigenas libres), and its
members occupied a rugged, mountainous area crisscrossed by rivers within a decentralized
political regime.' Specialization in the production of export items destined for markets in
Quito and other areas along the coast was the most striking characteristic of the Yumbo.

The populous Yumbo group was divided into two subgroups. The northern subgroup con
sisted of 12 centers' with 3,000 inhabitants in 1582 (de Oviedo 1648). For the Yumbos of the
north, the most important towns were Gualea, Nanegal, and Mindo, where the Fathers of
Mercy subsequently established missions.' The southern Yumbo subgroup had seven popu
lation centers,' totalling close to 1,500 inhabitants (Anonymous 1992 [1582]; de Oviedo
1995 [1572]: 269). According to Salomon (1969) as weII as an anonymous source, the
Yumbos of the north produced eight export items-eotton, chili peppers, salt, dried fish,
gold, medicinal herbs, honey and wild animals-which they either sold or exchanged in the
marketplaces (tiangueces) of Quito. The economy of the Yumbo was not oriented exclusive
ly to self-sufficiency, as was the case for most tribal societies. Rather, just as Nanegal popu
lations of today, a substantial part of their specialized economic activity involved the
production and export of exotic products for the sierra population. This role accounts for the
Yumbo's significance as a social group and was crucial to their production rationale and
management of local resources.
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The produced goods were sent to Quito with expert dispatchers (cachas) who used direct
foot trail routes for rapid transport of their exotic cargo. The preferred route ran between the
six mountain passes 1md joined important towns in the Yumbo system, including Cotocollao,
Nono, Alambi, Nanegal, Ilambo, Gualea, Tambillo and Bola Niguas. Houses and scattered
parcels with exit trails were joined to Quito through a series of steep, straight paths arranged
in a capillary pattern. Members of the cachas also had ties with towns located in the region
of Esmeraldas, although we have no information about the type of exchange that took place.

The Yumbo lived in scattered settlements along rivers, and practiced a swidden agricul
tural system. They also built large monuments, including enormous funeral mounds (tolas),
forts (pucaras), pools (piscinas), and terraces (terrazas). One of these large terrace structures
can still be found today near the community of Palmitopamba. The locals call the hill and its
archaeological features, mainly terraced stone walls, terrazas Yumbo. They speak of finding
artifacts of "infidels," meaning pre-Christian populations. Despite the monumental struc
tures, the Yumbo had a decentralized society, although there were unifying elements that
made possible the construction of ritual monuments, an indication of the presence of power
ful shamans able to bring together and mobilize large groups in order to undertake specific
activities. Shamans who fulfill political-religious unifying roles are commonly found among
the various tribal societies of South America's tropical forests.

The Yumbo and highland economies during the pre-Inca period were synchronic and were
both based on the fluid exchange of products. The merchants (mindalaes) of the sierra moved
through Yumbo districts and the cachas returned the visits regularly, achieving a well-bal
anced, respectful relationship. No sierra kingdom or ethnic lord (seiiorios) controlled or
dominated the Yumbos, thus the latter preserved their organizational and political practices.
This harmonious relationship began to change with the Inca conquest of Quito, as the Incas
sought self-sufficient regimes not dependent on the uncertainties of trade. However, due to
the brief 30-year presence of the Cuzco-based people and pre-existing trade ties, both
economies coexisted in a complementary fashion. The Inca were unable to conquer the
Yumbo due to the decentralized character of the Yumbo regime, which did not rely on the
payment of specific tribute (Salomon 1969, 1989).

The Colonial Modus Vivendi: 1562-1740
Two friars catechized residents of the northern Yumbo (the one assigned to Mindo had been
removed), and five Spanish colonists were provided with indigenous labor by royal decree
(encomenderos). Self-sufficiency was based on the availability of a wide variety of local
products, including sugarcane:

They harvest bamboo which serves for the roofs of their houses; cedar from which they make
wide boards, troughs, bowls and boxes; honey and syrup from sugarcane; cotton, coca, and the
following fruits: bananas, avocados, pineapples, eggfruit, palm hearts, citron, lemons, oranges,
naranjillas, guabas, guayabas, chuntaruros, chili peppers, maize, cassava, sweet potatoes, jica
mas and Chinese roots whose water they drink to treat obstructions and urinary problems (Ponce
Leiva 1992 [1648]: 296).
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Local fauna was also varied and plentiful:

There is a wide variety of birds, parrots, crested guans, ducks, pheasants, woodpeckers, these
latter with the strength of their beak make nests in the trunks of large trees and are as big as a
large parrot. There are others they call trumpet birds because their song is like that of a trumpet
made by exhaling air they collect in great bags below, and they have a thin neck toward the beak,
covered with the same feathers as are on the body. There are also other small birds of various
kinds, songs and colors. There are bears, lions, small periwigs, wild pigs with two navels,
annadillos, mountain cats, anteaters, many vipers and snakes, some inoffensive and others ven
omous. There are trees with resins like copal which are very fragrant; there is rubber that, after
melting over fire, they use to seal almofrijes and other things so that they will be waterproof;
and when it dries, it becomes elastic, and if they pnt fire to it, depending on the thickness they
wish to give it, it will burn, and if they make a ball, it has a good bounce. The land is very wet
as a result of the constant rain and abundant surface water, as a result of which, added to the
warm temperatures of this province, there is much illness and there are no ntinerals (Ponce Leiva
1992 [1648]: 297).

Along with a high level of production for internal consumption and the early introduction
of sugarcane during the colonial period, trade between sierra dwellers and the Yumbos con
tinued. However, fewer and fewer products were sold to market. Some items such as feath
ers, herbs, and wild animals began to be primarily used or consumed by members of
indigenous groups. In 1673, the Yumbo supplied the urban indigenous populations of San
Bias and San Roque with honey, fruit and fine woods. Cotton, particularly popular during the
16th century, was replaced by wool in the 1800s when the Spanish controlled its production
on their haciendas and in their sweatshops.'

The disappearance of the Yumbos is historically related to the imposition of the colonial
system and attempts to open a road to the coast from Quito. Both of these developments dis
rupted Yurnbo economic and political organization (Salomon 1986, 1992), and the first thir
ty years was met with marked uprisings against the Spanish. Still, by 1562 a system of
indigenous mayors was established in Mindo and Gualea that formed an indirect government
for the collection of tributes in exchange for a degree of autonomy. Whether or not the chief
doms-neated by Spanish authorities and backed by missionaries-were accepted as legit
imate is unknown, but attempts were likely met with difficulties since shamans traditionally
held power.

The Spanish needed to open a short route through this zone from Quito to the coast to
facilitate trade and defend the coastline against incursions by the English. Salazar de
Villasante attempted to open a road in 1570 but the Yumbos successfully resisted. The
Yumbos also managed to maintain a degree of autonomy despite conflictive efforts by the
Fathers of Mercy. Charged with catechizing the area, the Fathers of Mercy were forced to
adapt to scattered Yumbo settlements. Nevertheless, Spanish penetration was constant, not
only via missionaries but also via the creation of sugarcane plantations and mills. The growth
of the sugarcane industry had mixed repercussions; it attracted the local work force and
established a kind of modus vivendi through which the Yumbo maintained economic auton
omy as well as trade relations with Quito. However, at the same time, the Yumbo were sub-
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jected to the new political power created by the Spanish and provided labor on sugarcane
haciendas. Consequently, the authority of the shamans diminished, although they did contin
ue to exist as a parallel, underground power able to challenge colonial rule.

The modus vivendi began to crumble with the continuous demographic decline of the
Yumbos. According to data collected by Salomon (1985), between 1580 and 1670, Yumbo
populations declined at a rate of at least three to one in settlements of low population densi
ty, signaling flight to other sites in response to a gradual loss of valued autonomy. In 1677,
Nicolas de Andagoya attempted to improve the road to Nanegal and Gualea. Again, all the
inbabitants around Nanegal rose in opposition, but for differing reasons: the Yumbos to
defend what remained of their autonomy, the owners of sugar plantations and mills to pre
serve the reduced labor force on which they depended, and the missionaries to preserve their
influence and control over Yumbo trading systems. Between 1680 and 1730, the Yumbos
repeatedly asserted that the Fathers of Mercy had taken control over the very heart of the
Yumbo economy-export of products to Quito--an issue that led to renewed flight of mem
bers of the group. The shamans, with their hidden, marginal power, were unable to mount the
armed resistance that their Amazon colleagues had achieved (Salomon 1969).

Furthermore, in the midst of the 1737 demographic decline and attempts by the Fathers of
Mercy to control the Yumbo's trade system, a new attempt was made to open the road to
Esmeraldas by Pedro Vicente Maldonado. Maldonado recruited Yumbo labor, although nei
ther their participation nor the road itself made sense to them as both contradicted the estab
lished modus vivendi. A road such as the one proposed by Maldonado doubled the time it
took to travel between their settlements and Quito. They already had direct paths, which,
although very steep, shortened the distance considerably. In addition, the project employed
already scarce labor available in a zone where labor had diminished considerably due to the
evangelizing activities of the Fathers of Mercy.' The Spanish tributary scheme was designed,
until then, to take advantage of export products of Yumbo specialization by imposing high
tributes in gold without recruiting a workforce. Thus, Maldonado's activities would disrupt
the achieved status quo. The chiefs accused Maldonado of obliging them to work without
receiving a salary, forcing them to use their own tools, risking lives in swift-running rivers
and on steep mountain slopes, and forcing them to neglect their own crops (Yona 1737 in
Salomon 1989).

The complaints of the Yumbos were not exaggerated. The main road planned by
Maldonado to replace the trails of the Yumbos was a blow to the economy and social orga
nization of their settlements. The Yumbos had organized their productive strategies on the
basis of working widely separated parcels, an activity that kept them busy the greater part of
the year. Their parcels were joined by secondary trails that connected houses to farms, fish
ing and hunting areas, and all of these to trails over which they carried on their backs their
products to Quito.

Once again, the road project failed. However, the apparent success in opposing
Maldonado's project soon gave way to the most moving tragedy in the history of the Yumbos.
In 1743, a report was issued describing the virtual liquidation of the Yumbo people as a result
of a shamanic war of self-destruction. First, San Pedro de Atenas disappeared, then Guagpi,
and finally the entire Yumbo population in all the small settlements declined. This strange
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shamanic war, in which shamans killed one another with spells and poisons, has been inter
preted as a response to the imposition of colonial authority (Salomon 1983, 1985). Although
they had good relations with the indigenous Runaquitenos,' the Yumbos could not count on
their support during an uprising. The Runaquitefios viewed the Yumbos as the archetype of
primordial savagery, a belief that led to the well-known representation of the Yumbo as the
sacharuna (man of the forest) in Quito celebrations. Under these circumstances, the resis
tance directed by the hidden, nnderground power of the shamans was not turned against
colonial power; it was executed as an act of self-destruction, the last recourse of the sup
pressed and defeated. The shamans were unable to find ground for unity in a demoralized
society, resulting in complete extinction through violent internal conflict. Only one Yumbo
shaman, Juan Roza Pinta, attempted to directly oppose Spanish colonial rule. With the help
of Don Salvador Ango, chief of Otavalo, Pinta killed the Spaniard Sebastian Manrique with
a spell. However, this was an isolated act that did nothing to change the course of history for
the Yumbos.

The factors that led to the shamanic war were directly related to the colonial pressure to
open roads and the control the Fathers of Mercy had over trade. The enmity between Yumbos
and the Fathers of Mercy was illustrated in the burning of the church at Ouagpi (Moreno
1991). In addition to these factors, there were epidemics, accidents and flight, as described
by the indigenous sacristan of Oualea, Manuel Pantia (Moreno 1991:539). Pantia also played
a central role in the decline of the Yumbos, as well as the repression of African-originated
populations and their amulets in Esmeraldas (Salomon 1969). However, the Spanish were not
able to convert the Yumbos who resisted to the end. De Alcedo has indicated that this failure
was a bitter one:

.,. the Yumbos and Macas are of such a clumsy and incapable condition, and their rationality is
such that bringing them to Christianity and order seems impossible, no matter how hard the
priests and catechists work to achieve this, and they are monsters of a third species between the
rational and the brutish, and for this reason it is recommended that to those who live exiled from
civil human treatment enjoyed by other people benefit by being saved from those uncultured
solitudes and quickly promoted to others of better society and greater peace (De Alsedo 1992
[1582]:452).

The Haciendas and the Mountain Dwellers: 1740-1940
Lands were first turned over to the Spanish for sugarcane production and sugar refineries
early in the 16th century. De Oviedo indicates that

...there are two sugar mills; at one they grind the cane, and the company belongs to Antonio de
la Barrera and Diego Mendez's heir. Another has been established in the province of the Yumbos
by a man called Mendieta from the Canary Islands; it is to be supposed that great quantities of
sugar will be ground, if they are equipped properly; at the present they are not grinding for lack
of vats and other instruments; they are working with some Yumbo Indians (1995 [1572]: 206).
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In fact, the sugar mills did not lack equipment; rather, scarce labor, the lack of mule paths,
and the topographic and climatic characteristics of the mountains combined as obstacles to
intensive production at the time. lO The labor scarcity was not initially due to lack of individ
uals, but to the fact that they lived in scattered settlements, were self-sufficient in economic
tenus, and were unaccustomed to paying tribute or selling their labor-instead, they were
direct providers of goods to the markets of Quito. Nevertheless, a number of hacienda own
ers, with support from the Fathers of Mercy and the colonial administration, found ways to
attract laborers. All haciendas had to be located near the old settlements of Nanegal, Gualea,
Pacto and Mindo in order to take advantage of the Yumbo labor force. As previously men
tioned, a de facto alliance developed among hacienda owners, missionaries and the Yumbos
to prevent the building of roads that would employ scarce labor and result in the flight and
disappearance of the Yumbos.

The decline of the Yumbos was already apparent at the beginning of the 18th century,
inducing a number of hacienda owners to import workers from the mixed race (mestizo) pop
ulation of the sierra. In the language of the 18th century, the montafleses were mestizo peas
ants who had settled in the thick vegetation of the mountains. These settlers lacked contact
with civilizing influences, and although they spoke Spanish and were Christians, their behav
ior was deemed by some as rustic and uncivilized. Many of the montafieses had lived for
years among the Yumbos and had adopted their customs. They were also witnesses to the dis
appearance of the ethnic group, as is apparent from the testimony they provided in a number
of court cases. For example, Matas Andagoya was a mestizo who knew that San Pedro de
Atenas had 3,000 Indians who paid no tribute and were catechized by the Fathers of Mercy.
Andagoya claimed that some moved to Guagpi and Anope because of fears of witchcraft. He
witnessed how Guagpi's population declined from 50 to eight or ten Indians:

...to which were added a number of mestizos and mulattos ... Four years later, Father of Mercy
Tom S. Bamonte wa:; appointed to the mission, and with four Indians from the area and others
from outside, he took over the town and built a chapel. The priest remained for two years, and
when he left Guagpi the few residents there left as well (Moreno 1991:539).

Luis Rodriguez, a trader based in Gualea, confinued this story. In the 19th century, the
haciendas had yet to solve the problems described earlier, but they continued producing
small quantities of sugarcane, and also quinine, timber, rice, and tobacco (Villavicencio 1984
[1858]). He described Calacali as:

a nucleus of mountains, most of them covered with forests ... The forests, especially those of
Niebl, contain much quinine. Nearby Nono has a good deal of timber useful for construction and
Cabinet-making in its forests, as well as quinine trees, marble mines and a fine lead called
Ingarirpo (Villavicencio 1984 [1858]).

He says that Nanegal was:

...covered with thick, wild forests ... Its climate is warm and somewhat damp, its lands fertile
and good for sugarcane, banana, rice, and all the products of warm countries. In the forests there
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are fine woods, quinine, palmetto straw and palms used to produce fine hats and brooms... In
neighboring Gualea good rice and tobacco are produced... In the area around Nanegal there are
the springs of Cachillacta (salt country) with much salt crystal. The Indians of Gualea and
Nanegal are calledYumbos; they export tobacco, wax, rice, and some fruits (Villavicencio 1984
[1858]).

Vicente Echarte (1977) has traced the evolution of two large haciendas in the zone
Palruira, which comprised 2,525 hectares, and Yunga, which covered 10,000 hectares. Both
produced sugarcane and brown sugar (panela) for the Quito market, the latter processed in
hydraulic ruills. Given the scarce labor supply in the area, workers had to be imported from
haciendas in Otavalo, Latacunga, Salcedo and Llano Chico, especially for the three-month
harvest and ruilling period (Echarte 1977). Buitron and Salisbury (1947) point out that:

Fruit sellers make an average of three trips per month. The majority of them travel to the hacien
das ofPellaro, Perucho, Guayllabamba, Gualea and Mindo. Others go to Santo Domingo de los
Colorados, and a few to Guayaquil. The fruit they buy in these places they transport on their own
backs, by mule, in trucks or by train, depending on the distance and the availability of transport
All the fruit is sold in Quito (Buitron and Salisbury 1947).

Northwestern Pichincha, the external flanks of the eastern and western Andean ranges,
and the Amazon and Esmeraldas rivers became safety valve areas that served to alleviate the
tremendous pressure placed on the sierra and the coast each time one of the agro-export
booms went bust. These safety valve zones also contested the deeply rooted hacienda system
that eliruinated all access to land by mestizo peasants and the native Yumbo.

Modem Settlers: 1940-Present
Exactly how the earliest settlement of Nanegal proceeded is not clear (see Rhoades,
Martt'nez, and Jones, this volume for detailed discussion of recent ruigration). However, a
map of the area prepared in 1979 by the IERAC (Instituto Ecuatoriano de Reforma Agraria
y Colonizaci6n) covered an extensive sector from Tandayapa-Nanegalito to Puerto Quito,
and provides enough evidence on which to base a reasonable hypothesis (see Map 2.1).

One zone seems to correspond to the 20-25% of land controlled by haciendas and small
holders located in the ancient settlements of Nanegal, Gualea, Pacto and Mindo. A larger area
extending from Pichincha to Puerto Quito corresponds to vacant lands or those belonging to
the state that were turned over to settlers. In the second zone, authorities turned over 167,005
hectares to 3,205 settlers, each parcel on average measuring 52 hectares. However, IERAC
did not interfere with the hacienda zone where a small land market operated. Hacienda own
ers, most of them absentee, sold their lands to poor settlers and previous hacienda workers.

Modem settlement in northwestern Pichincha is characterized by a clear and sudden brealc
with ancient settlement processes in the zone. The landscape of the zone changed drastical
ly with the opening of the Quito-Nono-Tandayapa road (see Guevara et al., this volume)
which splits at that point: the central branch goes to San Miguel de los Bancos-Andoas-Pedro
Vicente Maldonado-Puerto Quito and the two secondary branches go to Nanegal-Garcfa-
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Map 2.1. State colonization zone and historical hacienda settlements in the Nanegal area
(circa 1979).
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Moreno-Selva-Alegre, and to Pacto and Gualea. The opening of the Calacali-Nanegalito
Puerto-Quito road in recent years is the historic realization of the colonial elite's dream. The
opening of these roads created a new pattern of settlement. All of the towns in the zone
(Nanegalito, Nanegal, Gualea, Pacto, Pichincha, San Miguel de los Bancos, Andoas, Pedro
Vicente Maldonado, Diez de Agosto, Santa Marianita, Puerto Quito) were located along the
roads, and distant from the rivers. This shift from a fluvial to roadside habitat coincided with
an expansion of perennial and short-cycle crops. If some traces of old passages exist, they
are the trails that go into the mountains.

Intense settlement created a new landscape of steep mountain slopes still covered by pri
mary and secondary forests. Large pastures for cattle were mixed with forest, permanent
(sugarcane, banana) and short-cycle (beans, maize, cassava, sweet potatoes) crops, and
embankments on which towns were constructed. Constant erosion along the edges of the
roads did not meet with any precautions to prevent that phenomenon. According to recent
statistics from the Nanegalito ASA, which includes the parishes of Nanegal, Nanegalito,
Pacto, Gualea and Mindo, 7% of the area's land is covered with natural vegetation, and 28%
is dedicated to livestock and crops. Of the latter area, 80% is used for livestock grazing, 17%
for perennial crops (sugarcane and orchards) and 4% for short-cycle crops. (ASA 1990).

A micro-vertical pattern well known by the population has been reproduced in the orga
nization of livestock and agriculture systems, which includes management of five zones: the
low river zone, the short-cycle crop zone, the perennial crop zone, the populated center and
the mountain. Communities are a true mosaic of settlers, each composed of individuals who
have resided in Nanegal for varying lengths of time, come from different places of origin,
adopted different livestock and agricultural strategies, and maintain a variety of objectives
and interests.

The mosaic of settlers was based on production strategies and interests that can be divid
ed into seven groups: (Echarte 1977; see also C. Flora et a!., this volume).l1

• large land owners who live in the zone,

• large land owners who live in Quito,

• peasants with small holdings who raise livestock and crops,

• peasants who are sharecroppers (many of whom own no land),

• medium-size owners who produce sugarcane,

• small and medium traders, and

• laborers without land.

The marked difference in production strategies employed by the various actors tells us much
about the variety of interests and social or organizational capital of each group.
Hypothetically, settlers who work the land and are in possession of a greater degree of social
capital would be the most appropriate participants in a sustainable development project for
the watershed.
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Among the most noticeable constants between modern settlers and past inhabitants
(Yumbos and montafieses), two in particular stand out: the export of products and the
strength of the family bond over the community bond. Migrant farmers orient their agricul
ture and livestock activities primarily to the production of one of several specialized items
for export to the city, including items based on sugarcane and livestock production. This pro
ductive specialization has existed for more than five centuries despite radical changes
between past inhabitants on haciendas and recently arrived settler peasants; such specializa
tion has resulted in large part from the continued strong ties to the markets of Quito.

The strength of family bonds over community bonds is another characteristic that has sur
vived over time. Among the ancient Yumbo, scattered families and scant central control was
the norm, although leaders were able to bring together enough people to undertake monu
mental works. Today, there is no doubt that the principal economic dynamic is based on the
family, although community life is centered on public services, sports, and cultural events.
Together, however, the family and the community are "natural" groups related by blood,
location and affinity that constitute the traditional social capital in the Nanegal area where
state services are severely limited.

Changes in Land Tenure, Population,
and Economy since 1974

By the late 16th century, the Fathers of Mercy had assigned a permanent missionary to
Nanegal. As was true for all Yumbo towns, Nanegal experienced demographic decline yet a
handful of families managed to survive. We do not have precise information on the demo
graphic changes tllroughout this long time period. Nevertheless, the situation began to
change, from 1940··1970, with the arrival of migrants who still live in the zone today. Until
SANREM carried out its research, the 1974 Agriculture and Livestock Census (INEC 1974)
was the best data available on tenure and land use in the area. A summary of the 1974 data
can serve as a baseline of changes that have taken place in the past 25 years and which will
be discussed in subsequent chapters. The pace of occupation was rapid: in 1909, there Were
17 property owners; in 1919 that number had already increased to 62, and less than 60 years
later there were 281 local property owners documented. The majority of owners arrived in
the zone between 1910 and 1950, and the annual growth rate was 7%. After 1950, the rate
slowed to a mere 1.2% per year.

According to the Agriculture and Livestock Census for 1974 (INEC 1974), 281landown
ers possessed a total of 11,421 hectares. All land belonged to private owners, and the major
ity of them came into their holdings through direct purchase. Ten individuals came to possess
a total of 225 hectares through agrarian reform. Given the manner of access, the agrarian
structure that developed through the purchase ofland by 1974 can be divided into three large
groups based on different categories of land tenancy, the number of owners, and the surface
area to which they have access. In the first group, 6% of landowners owned between 100 and
2,500 hectares and controlled 54% of the land. Of the remaining, 56.6% were owners of
holdings ranging from 20 to 100 hectares, and controlled 41.8% of land holdings, and 37%
were small landholders of less than 20 hectares who together owned barely 3.9% of all lands
(see Table 2.1).
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Table 2.1. Land Tenancy in Nanegal.

Category # owners % landholders surface %

No land 1 0.5 - -
0-1 6 2 3 -
1-3 20 7 33 0.3

3-5 25 9 94 0.8

5-10 53 19 323 2.8

10-20 48 17 627 5.5

20-50 76 27 2144 18.8

50-100 35 12.5 2000 17.5

100-500 14 5 2597 22.7

500-2500 3 1 3600 31.5

Source: Censo Agropecuario INEC 1974.

The agrarian structure of Nanegal in 1974 was somewhat different from that of the sierra
and the coast. While great polarization between haciendas and small landholders continued
to exist to some degree, a significant number of average landowners obtained their hectares
through the market. Since owners with medium-sized landholdings competed with haciendas
for access to labor, owners of large properties were continually pressured to leave the area.
Still, the market produced great inequities, and many people were left with little capital and
little to no land. In zones where the Quito-based agricultural institute IERAC intervened, the
average landholding per family is more equitable. Among those able to own land, the aver
age hectares per inhabitant in IERAC zones was 52, while in Nanegal it was 40 hectares per
family.

Access to land and the opening of the agricultural frontier were related not only to pres
sure for land in the sierra, but also to the increasing demand for products from the growing
market in Qnito. This latter factor became the impetus for a number of families to acqnire
land in the zone. Traders known as Nay6n, for example, acquired land in the zone to satisfy
demand for products in Quito (Echarte 1977). Of the 11,421 hectares, the 1974 census indi
cates that 16% were utilized for family consumption and 84% contained crops or livestock
for market sale (39% to crops, 10% to livestock production, and 51% to mixed production).

Owners were diversifying their production duting the time of the 1974 census. Instead of
partially refined sugar, farmers had begun producing liquor and had intensified the produc
tion of Zanahoria blanca (a variety of turnip), maize, cassava and annatto, consequently
increasing surface area dedicated to short-cycle crops. The presence of pastures was impor
tant for the production of 1,278 head of cattle, 390 mules and 324 pigs, and a large portion
of forests and vegetated hillsides had been preserved.
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Table 2.2. Distribution of Land According to Type of Use.

Type of Use Land (ha) Land (%)

Perennial crops 342 3

Short-cycle crops 1,420 9

Planted pasture 346 3

Permanent pasture 1,713 15

Vegetated hillside and forest 6,703 58.5

Fallow land 292 2.5

Other 983 8.5

Source: Censo Agropecuario, lNEC 1974.

A significant network of traders also existed: 35% of landowners sold their products at
their parcels, and 65% took them to market. The eud of the hacieuda system and the arrival
of new settlers went hand iu hand with the creation of networks of traders marketing white
carrot and cane liquor products in Quito. Members of this network monopolized all trade
relations and realized significant profit.

According to the census (INEC 1974), the 281 properties in the area had 907 workers. Of
these, 46% were salaried, 8% were permanent workers, and 46% were occasional workers.
There were twice as many workers without land as landowners. Apparently, the permanent
and salaried laborers were looking for land, while the occasional laborers stayed in the area
only long enough to collect their pay (Echar1e 1977: 61). Pressure for land in 1974 would
have come from the 490 landless workers in the zone.

The 1974 census registered 2,530 resideuts (1,356 males and 1,174 females). Few new
comers were arriving to the area; from 1974 to 1995, the population of the parish increased
at a modest rate of 1.2% per year, a growth rate close to the natural rate of reproduction
(INEC 1974, 1995). The census also indicates the vicissitudes of migration: in many cases,
single males tried their luck in this new land. In the population segment between 20 and 60
years of age, males outnumbered females 556 to 389. This sector had significaut human
resources, as a result of schooling: 75% were literate, well above the rural average at the
time, when illiteracy approached 60%.

Nanegal, today is a small rural parish in the canton of Quito. According to 1994 studies
measuring poverty by consumption levels, 12% of Nanegal residents are indigeut, aud a total
of 72% live below poverty (INEC 1995). This level of poverty is higher than the national
average of 69% for rural areas. On the other hand, Nanegal has services superior to those
available in most rural areas throughout Ecuador. Potable water, sewage systems, bathrooms,
garbage collection, electricity, aud medical services are all above average for rural Latin
America, undoubtedly due to the fact that the area is near to Quito.
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Table 2.3. Comparison of Deficits of Basic Needs
Services in Nanegal and Rural Ecuador.

Service % Nanegal % Rural Areas
Nationwide

Water 42 70

Sewage 84 91

Latrines 81.5 78

Garbage Removal 90.5 92.5

Light 38 47

Telephone 99 96

Shower 87.5 85

Primary school 56 55.5

Literacy 7.5 11

Doctors 80 91

Average 55 61

Source: Compilation of data from NBI (Necesidades Basicas
Insatisfechas) INEC 1995.

The existence of these superior amenities suggests that the high level of poverty experi
enced by residents of the parish cannot be explained by a lack of basic services or human
capital. The economic sitnation in Nanegal is primarily the result of lack of access to
resources (especially land, tools and inputs) and linkage with an inequitable market. A plau
sible hypothesis is that poverty is related to strong stratification, where individuals are sub
ject to exploitative trade networks. Social capital, in spite of its recreative capacity within a
community, is unable to achieve far-reaching redistribntive processes.

Conclusion
The tropandean landscape around the four communities studied by the SANREM project has
a long history of human impact, stretching from the aboriginal period of the indigenous
Yumbo to the present (see summary in Table 2.4). In some ways, the landscape is amazing
ly resilient, as shown by its ability to regenerate itself if left in its natural course. As we have
indicated, an understanding of development recommendations must take into consideration
the ecological footprints left by these various human groups-the lifescape, so to speak.
However, the human population continues to grow in the area while demanding more and
more services from the natural resources. How long this can continue in the future without
provoking an ecological crisis remains to be seen.



Table 2.4. Landscape-Lifescape Characteristics of the Nanegal Area from Aboriginal Times to the Present.

Cultural
Traditions

Organizational
Patterns

Land Use
and Activities

Vegetation
Related to
Land Use

Infrastructure
and

Technology

Aboriginal Spanish Colonization Transition Period Late 20th century
Pre-History to 1560 1562-1740 1740-1940 1940-Present

Swidden agriculture Missionary sites Hacienda system Extensive Cropland

Cotton production Cotton is replaced by wool Sugar cane and cane liquor Short-cycle crops, sugar
production cane, cattle

Large mounds Forced labor work cane fields
Cattle for milk and meat

Scattered parcels along rivers Demographic decline Scattered settlements create Large influx of new migrants
scarce labor

Decentralized politics Alterations of living patterns Relacion de Siembra IERAC distributes parcels
based on new economy land

and transportation

Articles sold/traded to Quito Export production but high Land underutilized due to Forests are cleared
and the Coast production for internal problems transporting prodUcts

Consumption Incipient land market

Hunting activities continue

Early introduction of Land is subject to market
sugar cane forces

Tropical rain forest Forested land and local Large property haciendas Mosiac of small and large
extensive agriculture (cotton) fauna pastures and cropland

AgriCUlture diversity Forested lands
(fruits and vegetables) Abandoned agricultural plots

Cane fields

Complex trail system to Trails expanded, Number of landowners New roads were built from
marketing centers few local roads Nanegal to Quito

Increased basic infrastructure

Bamboo and wood Alcohol plants introduced Mining, pOUltry plants
for temporary shelter

Towns are officially founded
and schools and churches

form
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NOTES

1. Agrarian reform and settlement were achieved through seven legal instruments: the July
1964 Agrarian Reform and Colonization Law; the September 1964 Vacant Lands and
Colonization Law; Decree No. 155 approved by the National Constitutional Assembly
of 1967; the law abolishing debt peonage in 1970; Decree 1001 ofl970; the Agricultural
Procedures Law of 1971; and the Agrarian Reform Law of 1973.

2. World Resources Institute calculates that 238,000 hectares were deforested per year
between 1981 and 1990. EL CLIRSEN (Centro de Levantamiento Integrado de
Recursos) estimates the rate of deforestation at 400,000 hectares per year between 1976
and 1983.

3. De Oviedo (1995 [1572]:10) describes the region as "rugged and mountainous"- situ
ated 8 to 12 leagues from Quito, where no priest was willing to serve due to its rugged
character.

4. The towns included Gualea, Nanegal, Alambi, Lambo, Cachillacta, Lulluto, Mindo,
Tusca, Topo, Tambillo, Camoqui and Niguas.

5. According to Anonymous (1992 [1582]), Gualea had 1,240 inhabitants, Nanegal 348,
and Mindo must have had a similar number of residents (it appears together with Topo
and Tuza, with 470 persons). The Fathers of Mercy had assigned a missionary to each of
these towns: Gualea brought in 400 pesos, Nanegal 360, and Mindo 450 (Burgos
1995:62-63).

6. The towns included Topo, Cansacoto, Zarabullo or Bilau Carapullo, Alorqui or
Alluriquin, Jit6n, Embitusa and Napa.

7. The substitution of wool for cotton was crucial in the decline of the ethnic economy and
its interregional network, and this made it possible for the owners of sweat shops to con
trol the Indian labor force (Ram6n 1987).

8. The evangelization of the Yumbos was carried out by the Fathers of Mercy whose
archives no doubt contain revealing information for the reconstruction of the ecological
and cultural history of the region.

9. The Runaquitenos are the indigenous (runa) people that lived in the CotopaxilPichincha
area before the conquest.

10. The high levels of precipitation in the zone are due to the combination of rainfall of con
ventional origin with those of an orographic type brought by clouds and obliged to climb
the slopes. There are two seasons: the rainy, from September to June, and the dry, which
occurs only during the months of July and August.

II. This classification indicates general tendencies; in some cases, individuals combine two
or three strategies.
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Chapter J

Environmental lIistoI1 of
the Nane~al fuea durin~

the first fiftt Years of
the Twentieth CentuI1
Alexandra Martfnez and Robert E. Rhoades

Introduction
Forest resource management and economic practices of the inhabitants of the Nanegal region
over the first fifty years of this century have developed in the wider political, social, and eco
nomic context of Northwestern Ecuador (Ramon, this volume).! In this chapter, two ques
tions critical for understanding local people's behavior and perceptions about the landscape
will be addressed. First, is there a relationship between the ways inhabitants of Nanegal have
historically interacted with the tropical rainforest landscape and the social and economic
contexts in which they have found themselves? Second, what role has the deforestation
process played in molding individual and group perceptions of and behaviors toward the
landscape?'

The classic response to these questions has explored either human impacts on the envi
ronment or, conversely, how the environment influences or determines the development of
human culture. TItis conventional "cause-effect" approach conceptually separated human
cultural and social activities from natural environmental processes. In contrast, Sierra (1996)
indicates that deforestation of tropical rainforests in Northwest Ecuador integrally connects
natural and sociallProcesses and thus cannot be viewed as mutually separate phenomenon to
be connected by simple cause-effect reasoning. These processes are linked to the history and
daily lives of different groups of social actors as well as people's political decision making
access (or lack thereof), and are prominent in the changing relationships between groups,
markets and state policies. There is evidence that the indigenous Chachis, Afro-Ecuadoreans,
and more recent settlers have contributed significantly to deforestation in the northwestern
Ecuadorian zone studied by Sierra (1996). He concluded that mutually reinforcing links
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between domestic (households and communities) and external (markets and state) systems
encourage the deforestation process, and demonstrated clearly the importance of a historical
perspective for understanding local behaviors and beliefs concerning the deforestation of
tropical areas. Socioeconomic relations existing in Nanegal in the last century have changed
the daily practices of the inhabitants of the Alambi-Guayllabamba watershed, and have grad
ually modified their perceptions of, and relationships with, the landscape. For this reason, the
disappearance of the forest for the contemporary residents of Nanegal is also a framework
within which they remember a history of sacrifice.

Despite Marcos' (1988) claim that some of the earliest domestication of plants and ani
mals occurred in the Andean tropics, surprisingly little is known about the history of envi
ronmental and resource management in Ecuador. Human-environmental relations have been
analyzed in archaeological research, but often with an emphasis on Ecuadorian coastal
resource use for ritual and symbolic purposes (Latbrap 1975; Latbrap and Marcos 1977;
Marcos 1978; Lippi 1984, 1988; Holm 1985). As pointed out by Ram6n (this volume),
except for the writings of a few ethnohistorians and archaeologists (el Salomon, 1969,
1985), virtually nothing is known about the environmental history of the Nanegal area. What
we do know, however, of the economic and social history of Nanegal during the first fifty
years of this century higWights the interdependence of population and deforestation process
es. As our research shows, the landscape-lifescape interaction is tied to the wider national
market and the differential participation in this broader context by different social groups.
The data also demonstrate the interplay between individual perceptions of landscape
resource management techniques and social relations in Nanegal (see Eguiguren, this vol
ume).

Haciendas at the Tum of the Centurt
Limited information is available on agratian structure in Nanegal at the beginning of the 20th
century. Between 1886 and 1929 five haciendas existed: La Playa or Catiaquito, Nanegal,
Palmira, Pillipe, and Santa Ana (Marchan et aI., in progress). There were two large proper
ties between Nanegal and Calacalf-La Virginia or Maquipucuna, and Yunguilla or
Alaspungo. Salomon (1996) notes that "by the end of the 18th century, the Saguangal hacien
da belonged to the Fathers of Mercy and was rented to a Spaniard who, instead of working
the land, carried away its implements." The local authority in Nanegal inventoried the prop
erty, suggesting that the hacienda was located in Nanegal; we have no information, howev
er, on the exact site (Echarte 1977).

Palmira was another important hacienda that existed at the end of the 19th century. It
encompassed 2525 hectares on the banks of the Alambi River and included the present-day
sectors of San Rafael, EI Carmen, Palmitopamba, Uchugnahua, and La Perla (Echarte, 1977:
33-34). La Yunga covered 10,000 hectares located near the modem settlements ofChacapata
and Catiyacu on the flanks of Campana. Santa Ines was a hacienda located near present-day
Nanegal, on the eastern bank of the Alambi river. At the beginning of this century, unrefined
sugar was produced in Santa Ines, and later, in the 1960s, cane liquor. San Juan, one of the
larger haciendas, was situated in what is today the Barrio de San Vicente. According to
Echarte (1977), this property and that of Palmira produced sugar and coffee up to 1925.
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Evidence indicates that another hacienda existed on the other side of the Guayllabamba River
near the settlement of San Jose de Minas.

At the turn of the century, according to Espin (1988), haciendas belonging to single own
ers in the basins of the Chanchan and Chota rivers occupied diverse ecological niches.
Agricultural and livestock products and workers constantly flowed between the productive
units on these haciendas, facilitating growth in the cane liquor and sugar agroindustry. It is
likely that the properties of the La Merced Convent, located in Nono, Mindo and possibly
Nanegal (Saguangal), were organized microvertically in order to take advantage of resources
available in the western basin of the Guayllabamba River.

Amparo Eguiguren (1997:14-15) suggests that the large Palmira hacienda was connected
with two others situated between Nanegal and Calacali:

The Palmira hacienda was counected with other haciendas, helonging to the same owners, on
the road to CalacalLOn the Raicucho (Calacali) hacienda, pigs were bred; these were taken
while still young to Palmita (Palmitopamba) where they were fattened for four or five months...
When the pigs were ready, they were sent to one of the intennediate haciendas on the road
between Nanegal and Calacalf. From there, there were taken by mule to the next hacienda locat
ed in Calacali where they were sold.

Over a period of 38 years, properties seldom changed hands: a fact verified from data on
renters and mortgages. The practice of renting or mortgaging was widespread among
landowners in the Central-North sierra (Marchiin 1987), suggesting that these haciendas pro
vided a relatively good income, as renters regularly made their annual rent payments and rou-
tinely renewed contracts. .

According to Salomon (1985), as a result of control exercised by the Fathers of Mercy
(Padres de fa Merced), the hacienda system in the northwest was not a powerful force by the
end of the colonial period. At the beginning of this century, however, haciendas achieved a
degree of economic profitability. Missionaries were no longer active in the area, competition
with the colonial administration for labor had ended, and raw sugar and lard had become
important elements in the trade circuit due to the cacao boom.' Haciendas existing np to 1925
grew to cover vast tracts of land, a high percentage of which was covered with primary for
est, indicating that their economic well-being at the beginning of the century was not linked
to the expansion of the agricultural frontier (Echarte 1977).

Agriculture and the Tropical Rain Forest
The haciendas of Nanegal and the eastern Ecuadorian basins of the Chota and Chanchiin
rivers were organized around the production of raw sugar and cane liquor. In 1868, the
Nanegal hacienda, owned by Carlos and Juan Aguirre MontMar, had sugarcane plantations,
a factory for raw sugar and cane liquor production, and cattle for milk and meat production
(Echarte 1977). On the sugarcane haciendas, the system for the in situ transformation of sug
arcane derivatives included agricultural activity related to sugarcane production, mainte
nance of a stock of draft and meat animals, and those activities assigned to the labor force to
maintain the production unit (Espin 1988:107). In Nanegal, some also produced coffee,
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maintained oxen for the transport of products, cultivated short-cycle crops, and raised pigs in
a share arrangement with day labor.

Forms of Work and Relationships with the Landscape
on the Haciendas at the Tum of the Century

We do not know exactly what type of population worked on the haciendas, but there are indi
cations of the significance of forced labor and debt peonage as mechanisms for the exploita
tion of a workforce. Families who were tied to the hacienda through the concertaje (a
common agreement for exchange of materials) received a plot of land on which to cultivate
their own livestock and agricultural products. Workers maintained pigs, guinea pigs, chick
ens, cassava, sweet potato, annatto, corn for livestock feed, and maqueiio, a variety of plan
tain traditionally eaten in Quito. They used these products for familial consumption or
exchanged them for clothing and other goods that traders known as nayones brought from
Quito' (Palmitopamba Oral History Workshop). One 1890 Palmira contract demanded that
the renter pay 40 pesos for the conciertos of Calacal{ and 50 pesos for those of Nanegal who
worked on the hacienda; repayment of worker's debts was guaranteed (Echarte 1977). These
data suggest, first, that traditional mechanisms for forced labor, such as the colonial concer
taje system, existed in the area, and, second, that in spite of a sparse population, hacienda
owners were able to maintain a labor force by employing mestizos from surrounding areas.

Information taken from our oral history workshops indicates that a system known as the
relaci6n de siembra existed as a form of labor exploitation. A hacienda renter or owner pro
vided a worker and his family with three or four blocks of tropical rain forest. The worker
was obliged to cut the forest, burn and clear the land, plant maize, clean the stubble, prepare
the soil for the planting of sugarcane, sow the cane, weed the fields, and turn the harvest over
to the owner or renter.' In exchange, the worker received a sum of cash and the chance to
acquire further land to clear and repeat the cycle (Chacapata Oral History Workshop,
Interviews 3 and 4). This work relationship resulted in significant savings for the "cacao
kings" in coastal areas and likewise must have generated a healthy income for the hacienda
owners and renters of Nanegal. The relacion de siembra led to new economic practices with
in peasant families, modified the gender-based division of labor, and gave way to a highly
exploitative relationship with the natural landscape. Expanding the agricultural frontier
meant engaging in deforestation through the hacienda-renter social relationship. The more
trees the workers could fell and replace with cane plantings for the hacendado, the greater
their own economic benefits.

Families who were related by means of the relacion de siembra and concertaje lived in for
est clearings or at the edge of the agricultural frontier, in close contact with the fauna and
flora of their landscape. Hunting provided for protein and fruits provided sugar and other car
bohydrates. Lumber, bamboo, and the vines of the forest were used in the construction of
dwellings and for baskets in which to transport products. According to research by Ram6n
(this volume), even in this decade there were people that bought wild animals for consump
tion; residents of Chacapata and Playa Rica could easily name various birds that lived in the
scant forests remaining in the region. Though the felling of the forest and the use of its prod
ucts seem to be contradictory activities, they were both survival strategies.
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These close relations with the forest also changed the gender-based division of labor with
in the peasant family. Women cultivated gardens and fought off wild pigs that destroyed
crops and ants that carried off foodstuffs from the house. They also prepared the meat
brought back by male family members after hunting in the forest. Because the relacfon de
siembra provided no cash income, peasant women delivered the products of family gardens
to muleteers from Calacali and Nayon, or male family members sold them in the markets of
Cotocollao and Quito. Tbis may well have been the only source of cash income for the fam
ily unit.

The Transformation of the Sugarcane Hacienda
In 1914, the Ecuad.orian government banned the import and export of sugar in order to pro
tect local production during WW1, resulting in the growth of the industry along the coast and
in the highlands (Chiriboga 1983:104). Also, the international price of cacao rose signifi
cantly between 1915 to 1922, benefiting exporters and bankers exclusively, since the costs of
production and farm returns remained stable. During this period, cacao accounted for 67.7%
of national export earnings (Chiriboga 1983: 107). Diseases affecting cacao plantings and the
fall of prices during the post-war period led to the collapse of the cacao plantations.' This cri
sis affected not only the cacao industry but the entire economy of Ecuador (Chiriboga 1983).
Coastal agroindustrialists transformed large cacao plantations into sugar plantations, while
medium and small producers with less capital began growing rice under a sharecropping sys
tem (Marcban 1987:222). The Bank of Commerce and Agriculture extended loans to pro
ducers and, with the aid of Ecuadorian President Tamayo, achieved control over the
production, consumption, and transportation of all products derived from sugarcane all along
the Ecuadorian coast (Marchan 1987:223).

The cacao crisis caused an increase in the price of imported goods as well as a scarcity of
money for the purchase of these goods. As a result, the coast became dependent on some
agricultural and livestock products from the sierra, which, in tum, led many haciendas to
shift from sugar production to other more profitable systems. The degree to which sugarcane
haciendas were affected by the crisis depended on the ability of owners to negotiate politi
cally and substitute: other products for market. For example, the auction of rights to the sale
of alcohol was a profitable business for the owners of the large highland haciendas, but only
those owners with sufficient money and political power were able to participate (Dillon in
Marchan 1987:242).

The haciendas of Nanegal also had to switch from the production of sugar to other more
profitable activities in order to compete in the national market. San Juan and Palmira, for
example, experienced a crisis in 1925 when the brown sugar they produced could no longer
compete with sugar from other areas, and owners failed in establishing new relations with
the market by switching to other crops. This situation, along with the absence of owners, the
scarcity of labor, and division by heirs, led to a general decline of large haciendas (Echarte
1977:34).



48 I' fart One

New Production for the Market,
Work Relations, and the Landscape

One of the agents that benefited from the economic problems brought about by the cacao cri
sis was a group of sierra landowners who produced cane liquor and auctioned alcohol per
mits (Marchan, 1987:242). Oral histories collected in Nanegal (1997) indicate that during the
1930s, owners of the Yunga, Santa Ines hacienda had exclusive rights to provide alcohol to
the state monopoly and contracted new workers in order to increase production. These new
workers were offered sharecropping or rental arrangements and the chance to acquire the
land they were working.

This new form of work allowed workers to rent and later own land in exchange for labor.
This arrangement, in tum, guaranteed owners a labor force throughout the year since men
and women worked on the haciendas as day laborers when they were not working on parcels
of their own. Unfortunately for the hacienda owner, the price of having labor always avail
able led to the gradual breakup of extensive properties. Ramon (this volume) provides data
indicating that between 1929 and 1949, the number of landowners increased from 126 to
276, a growth rate that did not occur again until after the 1970s.

Relations with the environment changed between 1940 and 1950, as land was subject to
market forces. Market-driven production practices first appeared in the 1920s (Echarte
1977:36). In the oral histories provided by community members, it is evident that the land
market became a significant element beginning in the 1940s. Dependence on forest products
for daily survival was still significant, although relations with the market were becoming
stronger. From 1930 to 1940, elderly peasants remember that, on the Palmira hacienda, palm
and other products native to the tropical rain forest were still available. Palm heart cebiche,
for example, is a traditional dish prepared by women in Nanegal today as a luxury food, since
the palm is almost nonexistent in the area. In the mid 1950s, people still hunted the fruits
intensively. Trees felled were used as firewood for the production of liquor and brown sugar;
lumber was not yet marketed because there were no roads for its transport.

In the 1940s, worker families realized they would be better able to purchase their own land
through more intensive exploitation of the forests and soil. Gradually, family groups began
to form small settlements-such as the four studied by SANREM-where they developed
other types of social relations and life expectations (see Tables 3.1 to 3.4 for oral histories of
each community). This dynamic resulted in an incipient community dynamic, encouraged by
hacienda owners or renters who were interested in infrastructure like roads, as well as by
peasants interested in schools for their children. Many peasants leaving their parcels in the
interior, moved to sites near schools during the school year.



Table 3.1. A Brief Community History of Palrnitopamba.

Year Key Event Agricultural Production Animals Climate and Forest Land Tenure Technology and Labor

1930 Community Cassava, camate, beans, Hens, pigs, Hard rains; forests Manuel and Pacho The grinder/mill attached
households pay papa china, achiole, cane, cattle, cuyes abundant with Garcia own the to a yoke, bronze pots,
for the first local palmita; cha/eros take the (type of small animals, including majority of property, hydraulic wheels for
teacher maquenos to market rabbit) pn::n large cats and later don Eloy grinding the cane; no

sent many wild turkeys becomes large roads. Tenants form
landholder main labor source

1950-56 Don Leonidas First horses Forest occasionally Sale of land that was Day laborers, mingas
donates land arrive burned to clear part of the Palmira
for the plaza agricultural land hacienda to the old

tenants

1958 First school is Forest occasionally Parceling and resale of Tractors to make road
founded burned to clear [and continues for San Lorenzo

agricultural land

1962 Inauguration Bean seeds, watermelon, Increase of Parceling and resale of Fertilizers and
of the Nanegal pepinil/o, pepper, anfs are cattle, pigs, land continues herbicides
road to grown; almost all products and hens
Palmitopamba are sold

1968-72 Introduction of Initiate extensive cultivation Mesfas Andrade Parceling and resale of Grinder/mill motorized
potable water, of zanahoda blanca (white and the Morales land continues
donation and carrots); sale of zanahoria family extract tucos
construction of blanca; aguard;ente is also de malva
a school produced for sale

1983-86 Construction of
sse
Community
Clinic; electricity
available

Source: SANREM Oral History Workshop 1997.
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Table 3.2. A Brief Community History of La Perla.

Year Key Event Agricultural Production Animals Climate and Forest Land Tenure Technology and Labor

1963 Romoa Beans and corn; beans Dogs, Rainy climate and abundant Haciendas The serruch6n (a type
Santa Rosa, for sale in Nanegal hens, forest; guatuso, guanta, deer, of saw) mingas and
and San and wild armadillos, large cats, parrots, woodcutters (tuqueros)
Lorenzo fam~ pigs aguacatiflo, teme raja, pacche work as labor
mes arrive and malva are plentiful. Palmita

is available for consumption

1967 First jobs Beans (de riegaj, corn, Pigs, Rainy climate and abundant Haciendas Mingas and woodcutters
cassava, banana, dogs, forests; snakes, guanta, and
Zanahoria blanca sold to mules, guatuso (a type of edible rodent)
market cattle are plentiful. Forest land is occa-

sionally burned to clear agricul-
turalland

1968 First road Beans (de riega), corn, Pigs, Still fairly rainy and forests are Haciendas, housing Mingas and woodcutters
cassava,banana dogs, abundant; snakes, guanta, and settlements are still

mules, guatuso are plentiful. Forest very spread out
cattle land is occasionally burned to

clear agricultural land

1972 30 lots are Cane cultivated; carrot, Wood is brought by mules to IERAC dispersal of Day laborers, cambia-
appropriated beans, cassava,corn, Quito to be sold; the forest is land. A few plots of manos and the
through banana; carrots are sold substantially exhausted. land are sold and maquipura form the
IERAC to market more migrants arrive main sources of labor

1980 Church is UDRI corn, pineapple, Practically the entire Mingas are used to con·
constructed tomato, Zanahoria blanca local population culti· struct church and devel-

vates land op water systems

1984 Electricity New varieties of beans Forest remnants are still present
available and soy are introduced; but are diminishing in size

beans sold in market

Source: SANREM Oral History Workshop 1997.
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Table 3.3. A Brief Community History of Chacapata.

Year Key Event Crops and Animals Climate and Forest Land Tenure Technology and Labor
Agricultural Production

1973 First school Cane,bananas,yucca, Cattle Continuous rain, the rivers were The property owners Grinders/mills were
and road, carrots, papa china, higher, climate was more were the male mem- attached to a yoke;
three bridges camete, corn, beans, "closed" (dark, dismal, little bers of the Espfn transportation relies on
availab!e zapaffo ,,,,,,~i,,,+it"\n" rll''''ri''.......... !tun.. "f f<:lmil\/ mIll.:>.:;:, nnh, tho:> f\./InrJ:lI.,:"e;:,............."',.!, ~ .......""...v ...... \.J ............ , '~" ..., , •• _ .......... , V'''] ... _ ........ _. __

across the Corn, achiote, aguardi- bamboo often used in the family owned oxen;
Guallabamba ente, and brown sugar construction of houses); jfbaro mingas, partisans and

sold to Calacall, to and damajahua, bear, guanta, day laborers formed the
Nanegal, then to herds of catabro sow, "loading" main sources of labor
Nanegalito ants, deer, armadillo, ant eaters,

squirrel, the "swift" parrot
present

1980 Church is New varieties of corn, Cattle Similar animal diversity as The Espfn men and In 1976 the grinder is
built beans, citric fruits, above, forests decrease in size small property own- motorized, gasoline or

guanabana fruits; the ers diesel, distillers are
sale of achiote deereas- made of guadua (bam-
es, sale of aguardiente boo), copper serpen-
increases but the price tines; family labor,
decreases partisans, and day

laborers form workforce

1986 IEOS Portreros increase, Cattle The rains decrease, forest Continue dividing the Initiate transportation
brought everything else remains increases decreases in size year after land into parcels service that deals with
potable constant year. products; partisans, sea-
water sonal laborers, and fam-

ilies form the workforce

1990 Electricity Cane cultivation increas- Cattle and No rain for three months (July, No land for sale Grinding/milling "a/
available es, bean production for pigs August, September) partir" or rent trans-

sale increases, achiote increase portation; cooperative
San Jose de Minas

Source: SANREM Oral History Workshop 1997.
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Table 3.4. A Brief Community History of Playa Rica.

Year Key Event Crops and Animals Climate and Forest Land Tenure Technology and Labor
Market Products

1972 The first set- Banana, cassava, Chickens, but 11 months of rain; Land is returned to The yoke, a distiller made of
tiers arrive camotes, morocho, and mainly pigs, Bahinos abundant the state. 50 ha.; guadua (a type of bamboo);

cane are grown; Morocho, horses served property titles were mingas (communal work-
beans (de riego) are to carry prod- appropriated by the force), cambiamanos, and
marketed ucts to market Nanegal Parish family are the main sources of

labor

1978 The Playa Rica Zanahoria blanca (white Pigs and cat- Fewer rains, fewer The Morales' were Buses arrive in the Nanegal
community is carrot) and cane are tie, horses sahfnos, snakes, the first landowners, area; family, day laborers, and
founded grown; Zanahor;a blanca, served to guantas, and precooperative m;ngas are the main sources

cassava, beans, matam- carry products guaduas forms and provides of labor
bre, pigs, and cattle go to to market migrants with 5 ha.
Otavalo, trago and panela plots of land
sold

1979- The school is Zanaho,;a blanca, Mainly cattle, Manuel Arias's land Buses arrive in Playa Rica
80 founded; pro- morochHio and UDRI corn horses served is raffled off in order from Nanegal

ceedings for are grown; Samuel Vargas to carry prod~ to make deeds/titles
deeds and buys/trades in exchange ucts to market
titles, and for provisions
transportation
opportunities

1986 Potable water Cargabello beans are Year of the Less rain, animal Recognized use of fungicides
available grown and sold pig plague numbers decline, for beans; day laborers, and

including guatusos, family provide main sources
cach;cambos, deer, of labor
cargadoras

1990 Electricity Zanaho,;as blancas are Mainly cattle Forest and associ~ Properties remain
available no longer grown; the mar- ated wildlife sub- the same

ket price of carrots drop, stantially reduced
continue selling beans

Source: SANREM Oral History Workshop 1997.
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Conclusion
Due to the links with the market via the trade of various products with inhabitants of the high
Andean region, Nanegallong maintained preexisting relations with other towns, despite sig
nificant economic and social changes over the centuries. By the end of the 19th century, sug
arcane haciendas had forged close ties with other markets; cacao production cycles thus
necessitated changes in their forms of production and relations with workers. The division of
haciendas into parcels, which began in the 1930s and 1940s, and the sale or rental of the land
to worker families provided only a temporary solution to the difficulties of survival for the
landless and smallholder peasant of Nanegal. In the past, migrant worker families were more
dependent on the forest and on the sale of crops they produced in their gardens than on wages
from hacienda owners; later due to families scraped by women producing short-cycle crops
in home gardens while their spouses cut the forest and harvested sugarcane.

The history of Nanegal during the first 50 years of this century demonstrates that most
migrant farmers went to Nanegal not to fell the forests or seek land, but to work on hacien
das. The precarious work relations established on haciendas turned the farmers into fellers of
forest and, later, into sugarcane producers. The history of those who migrated to Nanegal is
written in the landscape and related through their oral histories. The absence of tropical rain
forests and the presence of extensive sugarcane plantings are physical manifestations that
serve as reminders of the history of settlement and the unequal socioeconomic relations still
existing in the area.

NOTES

I. Beginning with the colonial period, Vicente Echarte (1977) divided the history of Nanegal
into four periods: a) establishment of the colonial regime; b) appropriation of land by
hacienda owners (1740-1925); c) decline of the sugarcane hacienda and the arrival of the
first settlers (1925-1940); d) appearance of the market in land (1940-1977).

2. The information for this chapter was derived from published studies on the area as well
as from a series of community oral history workshops implemented by UGA
Anthropology and FLACSO teams of SANREM. Primary sources came from the
National History Archives (ef FNB).

3. Research into primary sources took place principally at the National History Archives,
and was done by Sandra Chancay for the SANREM project by HPI-Terranueva. We are
grateful to these institutions for sharing their archival data with us.

4. Manuel Chiriboga (1983) characterizes in this way the situation of the sierra during the
cacao boom: "While markets acquired a certain dynamism with the boom, this was lim
ited to consumer demand generated in the cities of the interior. The inhabitants of the sier
ra began to increasingly depend on the coastal market both as a market for their sales and
for acquiring important goods.

5. Today, nay6n is a generic name that brings to mind all the muleteer/traders who traveled
as far as Nanegal and Caraicu in order to exchange products. It seems that many of these
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traders came from Nay6n, a parish near Quito which, according to Salomon (1980) and
Powers (1994), has maintained commercial and symbolic trade networks.

6. According to Manuel Chiriboga (1983), the planting relation (relaci6n de siembra), also
known as the "rendering of crops," was the way in which the agricultural frontier was
extended in the lowlands of the Ecuadorian coast during the cacao boom. He describes the
process this way: "The rendering of crops was a relation by means of which the direct pro
ducer-a faruily-went to the owner to demonstrate his workforce or ability to develop a
cacao plantation. The owner later compensated the producer by paying him a certain
amount of money for each fruit-bearing plant. Work was represented by a set offruit-bear
ing plants. The work necessary was in the form of subsistence crops that could be under
taken (rent relation), advance payments, and the final rendering (money-based relation)"
(Chiriboga, 1983:80).

7. The haciendas were gradually abandoned or fell into the hands of bank to which they were
mortgaged. The workers were let go, or moved as sharecroppers to haciendas in which the
owners had "little interest" (Chiriboga, 1983:106).
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Chapter 4
)

M.i~ration and the
Landscape of Nane~al

Robert E. Rhoades, Alexandra Mart{nez, and Eric Jones

Introduction
A research team addressing sustainable agriculture and natural resource management at the
landscape level must first answer a series of questions about the local inhabitants: e.g., who
are they, where did they come from, what do they know about the landscape, how do they
perceive and behave toward their surroundings, and what are their future hopes and aspira
tions? These questions were fundamental for the SANREM-Andes research team since the
project was originally justified on a number of common sense conclusions prevalent in the
minds of development and conservation specialists in Ecuador. The primary assumption was
that the nation's nature reserves and parks were under threat from colonizing landless farm
ers who were seeking to clear virgin forests in or near the protected areas. This thinking was
part and parcel of the dominant global development paradigm today which argues, from a
Neo-Malthusian perspective, that population pressure will cause illiterate, land-hungry farm
ers to press against limited resources-especially soil, water, and biodiversity-througb
inappropriate technologies and poor knowledge of good land management practices. The
small, migratory farmer was seen as a threat to environmental sustainability, and therefore
part of "the problem," not a part of "the solution."

In the SANREM case, the target reserve was the Cotacachi-Cayapas Ecological Reserve
in Northwestern Ecuador which had received special attention from numerous international
agencies and projects. The encroaching population was perceived to be on all sides of the
reserve, especially to the south, southeast and southwest. Assuming that destructive land
management practices characterized local farming, SANREM's objectives were to design
and use participatory methods to seek solutions to such problems with farmers and, thereby,
hopefully intensify production and slow down population movement toward the Cotacachi
Cayapas Ecological Reserve. As our ethnoecological and migration research progressed,
however, we discovered that the widespread beliefs among development and conservation
agencies about migrants and buffer zone destruction were far more complex than initially
realized. In fact, several were "myths" in their own right.
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Ethnoecology and Migration Research l

This chapter focuses on migration and colonization and how these processes have affected
people's perceptions and behavior toward the landscape of Nanegal.2 While migration in
Latin America has been an intensely studied social phenomenon, in most of this research the
landscape is considered an open passive background for human interactions. Generally
speaking, migration research in Latin America is part and parcel of the larger global migra
tion literature which stresses: (I) the "push-pull" explanation for individual motivation (du
Toit 1990; Yap 1977), and (2) core-periphery "structural" explanations, which see migration
as a response to major changes in the national economies (Todaro 1969; Lawson 1990;
Brown et al., 1992). Poverty is seen as the principal instigator, or "push" force along with an
agricultural economy and a land tenure system that did not allow a sufficient return to labor,
capital, or land (Little and Horowitz 1987; Brown 1991; review in Kearney 1986). Focusing
on the forces that make migrants move or their responses to their new social environments,
the twin thmsts of migration studies does not provide many guidelines for addressing envi
ronmental sustainability in zones of colonization.

Along with mining and logging, a main cause of land degradation and deforestation in
Northwest Ecuador is that of colonization, or migration for land, where the forest is cleared,
timber extracted, and the soil farmed (PichOn 1993; Myers 1986; Collins 1986). Estimates of
annual rates of deforestation in Ecuador range between 140,000 and 300,000 hectares per
year, with the sierra, or Andean region, the most affected. Since the 1950s, however, the coast
and low-lying foothills of the western ranges have undergone intense conversion from forest
to farmland. As in other Latin American countries (e.g., Bolivia and Brazil), Ecuador's col
onization plans were presented as a solution to the demographic and political problems of the
highlands where growing populations, land scarcity and poverty are pushing out smallhold
ers (PichOn 1993; Phillips 1989; Weiss 1985; Brownrigg 1983; Pachano 1981; Peek 1980).
In addition, Ecuador has historically relied on exports from monoculture production (e.g.,
cacao in the 1920s, banana in the 1950s) which----<;ombined with the 1964 Agrarian and
Colonization Law and the Ecuadorian oil boom-have further stimulated colonization on the
agricultural frontier.

On the western Andean slopes, landscapes found around the confluence of the Alambi and
Guallyabamba rivers offer an excellent laboratory for the study of colonization and its impact
on the landscape. Although deforestation has been a continual process since the tum of the
century, forest-to-cropland conversion in the Nanegal Parish accelerated with the agrarian
reform and law of colonization of 1964 and continues still today in remnant forest areas (see
Ramon, this volume; Guevara et al., this volume).

Objectives, Methods and Information Sources
In addition to illustrating the value of ethnoecological migration research for sustainability
studies, this chapter on migration and the landscape of Nanegal reports on research results
related to two objectives:

1. Analyzing the place of origin, routes and forms for colonizing the parish, and
relating motivations for migration with the economic situation of the times. We
hypothesized that:
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a. Migrants were coming from the south seeking land toward the Cotacachi
Cayapas Ecological Reserve,

b. Migrants typically are mature males seeking land to clear.

2. Understanding how age, gender, and class differences influence evaluation of
livelihoods and landscapes in Nanegal. We hypothesized that:

a. Migrants arrive quite ignorant of the new landscape.

b. Natives to an area have a greater "sense of place," and lower propensity to
migrate.

c. From 2.a., migrants' lesser "sense of place" results in low valuation of the
landscape.

This research is based upon data derived from:

1. A 10% representative migration survey of the parish population consisting of 278
individual interviews conducted with women and men of various ages. The follow
ing variables were utilized: family composition, socioeconomic situation of
migrant, birthplace, prior residences, prior occupations, reasons for migrating, atti
tudes and knowledge about the biophysical environment, and property at prior res
idence. The survey results were cross-tabulated and a factor analysis of the data
provided further insights into the migration process.

2. Informal interviews, wherein we solicited opinions through ethnographic methods
about the surrounding tropical landscape, especially the forests, and expectations
with respect to life in the parish. Informal interviews were conducted after the for
mal survey in order to affinn or challenge the results of factor analysis and to
deepen our understanding.

3. Information gathered from other SANREM projects and investigators, especially a
household census conducted by SANREM-Terranueva (for comparative data, see
Ram6n Valarezo et aI., Flora et aI., this volume).

Characteristics of Migrants
and the Colonization Process

Demographic Profile: Who Are the people ofNanegal Parish?

The demographic history of Nanegal reflects the transition from a young frontier zone, more
than fifty years ago, to a region largely settled today by a mix of old (migrant) families,
native-born, and young wage-seeking households. Figure 4.1, based on the 1990 government
census, shows the demographic makeup of the Nanegal Parish (!NEC 1990).

Three-fourths of the population is rural. The other one-fourth lives in the town of Nanegal.
Due to local work opportunities and the selectivity of the migration process, more men (54%)
are found in the area than women (45.7%), the latter tending to migrate to Quito in greater
numbers. Out of 2,948 inhabitants, 65.9% were younger than 20 years old. The majority of
the population, 60% is either first or second-generation migrants from other parts of Ecuador.
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Figure 4.1. Population estimates within the Nanegal Parish by gender and residence, 1990.

Rest of Parish/Males
1245

42.23%

NanegallFemales
311

10,55%

Rest of
Parish/Females 1037

35.18%

NanegallMales 355
12.04%

Source: V Censo de Poblacion y IV de Vivienda, 1990 Instituto National de Estadistica y Censos 1991.

The 1990 government census, which breaks the Nanegal Parish population into four age
categories, shows other demographic characteristics:

• most Nanegaliiios are young and of working age;

• the 1(}-19 age cohort is larger than the 0-9 cohort;

• the number of men in the 20-39 age cohort decreases slightly and that of women
increases slightly;

• after age 40, the pyramid narrows with males predominating (INEC 1990).

The SANREM participatory census of Palmitopamba, La Perla, Playa Rica and Chacapata
gives a more detailed sense of population dynamics in a population pyramid (Figure 4.2),
providing finer age categories than does the 1990 government census.

In the 15-19 year-old cohort, we see fewer females and a greater number of males. In the
20-24 age range, the number offemales decreases while number of males increases. Between
20 and 40, the pyramid narrows very little, indicating population stability. After 55, the pop
ulation pyramid naturally narrows. One major discrepancy is found in the relative size of the
(}-9 and 10-19 cohorts, with the INEC census finding the latter larger, and the SANREM
census finding the former larger. The reasons for that discrepancy are not clear to us.



Figure 4.2. Composition of the popnlation of Nanegal by gender and age groups.

Age Groups

75:U:~d;~1 i9/~;a I

g,

~
g,

~.g,..

(
~

150100

171 &10

22 .. "10

27 •• 11

30 :.4.-."'26

38 ... - ...... • .. 439

29 •••••...,..,..,.29

39 26

218 ~30

44 ?~35

47 i066M .... w47

·50 0 50

I IIIil Males ~ Females I

85 .. II ... ;:..·.-.........5'148

·100·150

651069

601064

551059

501054

451049

401044

351039

301034

251029

201024

~::~: j '" --=;;;;=E''':::: 122 105 I I }==;~=::"'l131 I

Source: SANREM Participatory Census, HPI-TerraNueva 1996.
'"-



62 I' Fart One

The present day population of Nanegal is 60% migrant (not native born), as Table 4.1 shows.

Table 4.1. Population Distribution by Age and Place of Origin: Nanegal Parish.

Age Groups Born in Nanegal Born Elsewhere

15·24 48.4% 51.6%
25-34 52.0% 48.0%
35-44 24.5% 75.5%
45-54 23.2% 76.8%

55 and over 30.4% 69.6%

AVERAGE 38.3% 61.7%

Source: SANREM Migration Snrvey, UGA-FLACSO 1996.

Migrants and natives in the 15-34 age categories are found roughly in the same propor
tion. In the 35--44 age bracket, however, migrants constitute three-fourths of the parish's
inhabitants, a pattern which holds fairly well for all of the brackets above 35. The difference
between the percentage of young (15-34) vs. old (35+) means that either there has been a
decrease in migrant influx to Nanegal, or there has been a high out-migration of the children
of migrants due to lack of work or opportunity to study.

Forty-five percent of the migrant population came to Nanegal as children (Figure 4.3).
Eighty-four percent of Nanegal's migrants left their home villages before the age of 25.
These figures call into question the popular belief, and hypothesis 2.b., that "colonos" are
mainly mature, adult males who migrate in order to acquire land or to look for work. The
dominant pattern involves young couples of working age arriving with young and adolescent
children. The findings were validated further through our interviews where young people
said they came with their mates or with their parents.

Where Did Migrants Come From, and Were Migrants Complete Strangers to the
Nanegal Landscape?

This section explores if a relationship exists between the place of origin of colonists, their
motives for leaving, the manner in which they arrived in Nanegal, and their knowledge and
perceptions of the new landscape and the ways of life they developed in their new homes?
Specifically, a common belief in development and migration research circles is that frontier
migrants possess little infonnation and knowledge about their destination environments
(hypothesis 2.a.). This is presumed to be important because, without indigenous knowledge
of the land, they unwisely apply inappropriate technologies and wreak havoc on the new
landscape.

According to the results of our survey, Nanegal mirrors the in-migration pattern for
Pichincha province, one of the main migration magnets of Ecuador. Most striking is the very
high percentage (68.8%) who come to Nanegal from other areas in the province itself.
Migrants to Pichincha, and Nanegal in particular, are not long distance migrants; rather, they
have traveled relatively small distances mainly from elsewhere in Pichincha province or the
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Figure 4.3. Population distribution of tbe Nanegal Parish by gender and age of first
migration.
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Source: SANREM Participatory Census, HPI-TerraNueva 1996.

neighboring province of Imbabura (15.6%). Therefore, Pichincha and nearby Imbabura
account for 83% of all migrants (Table 4.2). The only significant long-distance flows are
from Loja (3.5%), and somewhat closer Carchi (5.9%).

We furtber discovered that migration is not toward tbe reserve of Cotacachi-Cayapas at all
(hypothesis l.a.), but in fact away from it and toward Nanegal (see map 4.1). Migration has
occurred along tbe Cristal River, which flows southwesterly from tbe Pifian paramos in the
Cotacachi-Cayapas Ecological Reserve toward tbe southern part of Imbabura and into the
Guayllabamba River. These migrants come from places like Seis de Julio de Cuellaje,
Apuela, Plaza Gutierrez, and Pefiaherrera. Another heavily traveled migration route is along
tbe Guayllabamba River and its upper tributaries.

Another route of significance is along tbe old pre-Hispanic trade routes between Nanegal
and Quito. Karen Powers (1994) noted the important movements of people between tbe
Yumbos and inhabitants of tbe valleys near Quito in the 17tb century (see also Ram6n, tbis
volume). The annual Pomasqui festival (a town along tbis route) called tbe Yumbada, is evi
dence of tbe relations between tbe former Yumbo areas around Nanegal and tbe valleys near
Quito. Many of th(~ people we interviewed, especially the older ones, came from these places.

Another important population contingent comes from the "intermediate" cities of Ibarra,
Otavalo and Pimampiro. The westward route between Ibarra, Otavalo, Selva Alegre and
Meridiano was, at least until tbe end of tbe 1970s, the only way of passing to tbe north of the
Guayllabamba River, where tbe present day community of Playa Rica is located. In addition,
tbe Selva Alegre-Otavalo route was historically traversed by clandestine paths for illegal dis
tribution of aguardiente until the end of the 1970s.
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Map 4.1. Migration Flows to the Nanegal Area.

• Nanegal study area

Source: SANREM Migration Survey, UGA-FALCSO 1996.
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Lastly are flows from Carchi (5.9%) in the north, the central Ecuadorian sierra (3.2%;
Chimborazo, Cotopaxi, Bolivar), and Loja (3.5%) and the coastal plain (1.5%; Azuay,
Guayas, Manabf) in the south. Migrants left for various reasons; land tenure, extreme deser
tification (southern Ecuador) or environmental degradation. Most went to Quito or
Guayaquil. Though some of these places in the central sierra do not resemble Nanegal eco
logically, places of origin in Loja are ecologically quite similar to Nanegal's humid premon
taine forests.

Based on the research, therefore, we can draw the following conclusions related to hypoth
esis l.a. on migrant directional flows:

The majority of migrants come from zones that are ecologically similar to Nanegal or are geo
graphically contiguous. These areas have been historically linked and continue to be so today by
roads, aud by the rivers Cristal and Guayllabarnba. A comparison of the ecological zones where
migrants come from shows that migration channels flow along relatively accessible roads con
necting communities iu contiguous or ecologically similar zones. Even in the case of long-dis
tance migration, as from Loja, the areas are still ecologically similar or migrants passed through
areas similar to Nanegal.

What Are Their Migration Stategies?
Our research shows that migrants can be classified in three ways according to the number of
stops prior to arrival in Nanegal: direct (no stops), one-stop and step-wise. The proportions
of people arriving from various areas, as well as the general migration paths they took, are
outlined in Maps 4.1 and 4.2. Distance and number of stops are directly correlated: the far
ther away the origin, the greater the number of stops; the closer the origin, the fewer number
of stops.

Map 4.2. Origin of Migrants to the Nanegal Area.
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Source: SANREM Migration Survey,
UGA-FLACSO 1996.
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C.I. Direct Migration. Figure 4.4 below shows that 55% of migrauts came directly to
Nanegal from their place of birth, while the remainder moved in a series of steps or stages,
living in a number of places before coming to Nanegal.

Figure 4.4. Number of migration steps from place of birth to Nanegal Parish.

1 move
55%

3-5 moves
12%

2 moves
33%

Source: SANREM Migration Survey, UGA-FLACSO 1996.

Migrants who came directly to Nanegal arrived from geographically contiguous sites,
such as Meridiano, San Jose de Minas, Garcia Moreno, and Pefiaherrera.

C.2. One-Stop Migration. Migrants who made only one stop came from valleys near
Quito or Ibarra, Otavalo and towns on the Pomasqui-Santo Domingo route. Generally, they
first settled in towns near the parroquia like those situated within the drainage of the Cristal
or Guayllabarnba rivers. They eventually moved toward Nanegal, first as the agricultural
frontier was opening, and later to find work in industrial cane alcohol production.

C.3. Step-Wise Migration. Migrants making four or five moves carne from distant
provinces (Central Sierra, Loja and Carchi). They arrived first in valleys near Quito or inter
mediate cities like Otavalo, Ibarra, and later in the downslope area traversed by the
Guayllabarnba and Cristal rivers, and finally to one of the SANREM communities of Nanegal.

A majority of migrants, 59% of the men and 54% of the women, arrived in Nanegal before
17 years of age, and therefore learned about life around Nanegal at a relatively young age.
This entirely rejects hypothesis 2.a., that migrants were quite ignorant of the Nanegalland
scape prior to arrival:

In all of these cases of direct, one-stop and step-wise migration, the people were not complete
strangers to the monte when they arrived in the area, but were familiar with the landscape. In
addition to the territorial and ecological contignities or similarities, migrants, especially those
from Loja, Chimborazo and Carchi, do not normally arrive in unfamiliar places without having
some friend or relative that informed and helped them find work in their new home.
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What Were the Motives for Migration?

A survey was designed so respondents could list one or two motives for each time they
moved in the past, and the results were placed in one of seven categories (Table 4.3).

Table 4.3. Motives for Past Moves.

Motives Males Females Average

Personal 49.2% 43.1% 46.0%
Land 1.9% 2.1% 2.0%
Work 14.3% 9.8% 11.9%
Maladapted 6.4% 1.7% 3.9%
Family 21.8% 33.8% 28.1%
Education 2.9% 5.1% 4.1%
Poverty 3.5% 4.5% 4.0%

Total 100% 100% 100%

Source: UGA-FLACSO Migration Survey, 1996.

The migration literature notes that people often have multiple motives for the migration deci
sion (Guemero 1996). The data show that hypothesis l.b., that people migrated primarily for
land cannot be supported, at least in the minds of the migrants who listed personal and fam
ily reasons most often as their motivation for making the move.

1. Personal (46%). This includes, for the individual, solitude. sickness, dashed hopes,
marital problems, feelings of not being understood (incomprendidos). A personal
reason was listed in all of the moves. Among the personal factors, solitude was
mentioned most.

2. Familial Motives (28%). This is expressed as "accompanying my parents;' "par
ents brought me here," "I came with my grandmother." Males until 15 and girls
until marriage face this pressure. Leon (1989: 119) found that preferred migration
for women is toward the cities, whereas men are attracted to areas of colonization
or pioneer zones of tropical crops. Migration often occurs according to the house
hold life cycle, especially children needing to be near schools, or elderly parents
moving with adult children.

3. Migration in Search of Work (11.9%). Over the past 40 years, Nanegal has attract
ed in-migrants in agriculture and cattle ranching. They came first for jobs in clear
ing the frontier and later for day labor in sugarcane and alcohol production.

4. Poverty (4%). Poverty was defined as lack of money or other resources (for
Lojanos the drought implied extreme poverty and the impossibility of getting
ahead). More than 70% of migrants owned no land, house or animals prior to
coming to Nanegal.
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5. Education (4%). This is tied to the life cycle of the household. From oral histories,
we found that parents looked for places where children could go to school nearby.

6. Discomfort with Environment (3.9%). Not a major factor mentioned. We have
already noted that they came from similiar environments.

7. In Search of Land (2%). This is a surprising find, but underscores the fact that
Nanegal is an "old," fully-settled post-frontier, not a moving colonization zone.
People did not come with the objective of finding land, but rather to find work and
save money to later buy land, a house, or start a small business. Most of the land
acquired by migrants was purchased, not colonized under land reform. Only in
Playa Rica was there a fairly recent frontier left for acquiring land.

Photo 4.1. Cutting cane is often carried out by landless migratory laborers.
(Photograph by Robert Rhoades)
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Perceptions and Practices Regarding the Human Lifescape and Natural Resources
The contemporary populations ofNanegal originate from many different places, and thus have
different perspectives of the landscape. How has migration shaped how people perceive and
act upon their environment? In order to answer this we must ask: (1) What are the character
istics of the socio-demographic processes, especially migtation? and (2) How do the various
groups and individuals perceive and value the landscape and lifescape in Nanegal?
Understanding the dlfferences in such perceptions, practices, and aspirations of diverse groups
will allow us to create future scenarios or guide policy decisions on sustainable development.

The analysis for this section is based on a descriptive statistical technique called the Factor
Analysis of Multiple Correspondences as applied to the migrant survey data (n=278). By this
method, we simultaneously analyzed several variables that when considered singly might
obscure the complexity. In Nanegal, we needed to combine demographics, motives, materi
al wealth, migration trajectories, perceptions of landscape, and sense of place. The factor
analysis constructs groupings of these variables, creating a phenomenon or factor. For our
purposes, the factor may be seen as an "axis," with the ends of each axis characterizing a
group of people based on similar responses.

The analysis produces several factors. The first factor explains the most variation in the
data for a group of variables, and subsequent factors explain somewhat less, thus we limited
our number of analyses to five. Next, the investigator proceeds inductively and must decide
why these variables are grouped together, or what it is that characterizes each factor. The the
ory and hypotheses driving the study are then brought to bear on the results of the analysis.
People with similar characteristics may appear in more than one factor, and sometimes this
looks like a contradiction. However, all factors are not equally as important (the first is the
strongest), plus the investigator must deal with the complexity of the results. We explored
five factors and axes of variation:

• Place of birth (young natives vs. adult migrants),

• Future plans for residence (staying/rootedness vs. leaving/rootlessness),

• Material well-being (satisfaction with work vs. dissatisfaction with work),

• Poor migrants who want to stay in Nanegal (employed migrant men vs. their unpaid
family members), and

• Gender (male migrants vs. female migrants).

In all five factors, particularly along axis 1, the native/migrant distinction figures
strongly.

Factor 1. Place of Birth:
Young Natives vs. Adult Migrants

The data from our survey suggest a dual population structure and two poles for our first axis:
(l) a young cohort of native born (mostly from Nanegal) without resources, of which at least
half does not wish to stay in the parish, and (2) an older adult migrant population (mostly



70 I' !'art One

rural) aged 35-54 who, due to their earlier arrival in the area, possess land and have no desire
to leave. This region cannot easily sustain the second and third generation in the area at the
same level of livelihood and under the same economic system. The first axis of difference,
based on experiences and expectations, might be characterized as "being a native, being a
migrant."

Rural vs. town residence is an important distinction to malce in analyzing daily activities
and perceptions. The people of Nanegal town, making up 25% of the parish population, think
of themselves as the original inhabitants, and some say they are the descendants of the
ancient Yumbos (aboriginal inhabitants). They have family or friends along the old ancient
"Inca" route to Quito. The route which goods passed by porters or animals until the road was
completed in the 1950s. The townsfolk generally are not farmers, but involved in alcohol pro
duction, commerce of agricultural products, public transport and, to a lesser extent, some
part-time farming. Women work in the home but also own stores in Quito, where they sell
daily amenities or alcohol. Men in the plaza distinguish themselves from the campesinos,
often saying that campesinos don't have a sense of local history. Even the young townsfolk
see themselves as different in terms of education, knowledge of and communication with the
outside, and friendship and kin ties with people in Quito.

YOUNG NATIVES (15-24, 25-34)
Many young people, aged 15-34, were born in the parish seat of Nanegal, have a high school
level of education, and work or study in Quito. They possess little capital or property and
most were unemployed at the time of the survey. People working with crafts (e.g., carpen
ters, mechanics), and without assets (land), were also keen to seek work in the city.

Not only does a communication gap exist between Quito and Nanegal, but also a cultural
gap. Despite its geographical proximity, the Nanegal area at the time of this fieldwork was
isolated from the capital by a poor road, no television, no daily newspaper, weak radio sta
tion transmission, sporadic public telephone service, slow postal service, only two buses a
day, lack of teaching materials and no centers of higher education. People say they are los
olvidados (the forgotten ones).

This lack of transport services/communication, low quality of education, and general iso
lation of the parish are frequently perceived by youth as deterrents to their progress. They
cannot keep up with changing trends in popular culture (music, fashion, and television). The
desire for "progress" is a motive for moving to the city to study and getting an education that
guarantees a job. Women ages 15-24 express this desire more than do men of the same age.
A number of relatively better off campesino families encourage their children's interest in
leaving to work or study in Quito, though parents of all economic levels believe the sec
ondary school in Nanegal does not prepare children well.

OLDER ADULT MIGRANTS (AGE 45-54)
Most of these people have only primary school education. They live in the rural communi
ties and work in their fields, care for their own cattle or work as day laborers. Because of
their age and economic possessions, men and women who own land and cane processing
plants do not wish to leave Nanegal to work elsewhere or acquire more land.
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Young Nanegal town natives hold perceptions of the forest which are quite different from
those held by older adult migrant campesinos. Historical sites and opportunities for eco
tourism are emphasized by the young townsfolk. This group finds little use for native forests
other than for ecotourism. Rural migrants, on the other hand, value the landscape based on
its ability to provide a space to carry out productive/agricultural activities, in addition to the
beauty and recreation it provides. Because this factor relies so heavily upon the
migrants/natives distinction, and accounts for the greatest amount of variance in the analy
sis, it allows us to postulate that it is from this distinction that other differences are con
structed.

Factor 2. Future Plans for Residence:
Staying/ Rootedness (Arraigo) vs.

Leaving/Rootlessness (Desarraigo)
The second factor is a more detailed examination of something already suggested by the
first-that is, the differences between the people who "wish to stay" and those who "wish to
leave" Nanegal. If staying/rootedness is associated with living in a place for a long time, it
is directly tied to the economic well-being of the people. The axis in this factor is comprised
of: (1) economically secure first migrants and natives (45+ years old), and (2) young adults
(15-24) without capital or work opportunities who feel they are most affected by the eco
nomic situation.

ROOTEDNESS

The search for land to cultivate was the predominant motive for migration for those who
came directly to Nanegal from their place of birth. These people, mostly 45+ years old, earn
a living through agriculture, cattle and sugarcane production in their own field and are satis
fied with life in Nanegal, saying that it helps maintain good family relations.

Early migrants generally were able to acquire land and money for cane processors or small
businesses, albeit difficult. Those who came from nearby places (Jose de Minas, Meridiano,
Intag, Otavalo) have family ties within or close to the Nanegal Parish. Those from faraway
depended on networks of friends in Nanegal to help in relocating. These connections still are
cultivated. Such personal ties and solidarity contribute to a reluctance to leave the parish (see
Table 4.4).

Adult women cited friendships and climate as what keeps them there, despite familial
invitations to live elsewhere. Though not explicitly mentioned as a reason for not wanting to
leave, land ownership was often associated with staying. Some mentioned the influence of
customs, but nearly all perceived migration to be a survival strategy. Although not always
successful, migration is highly valued by the residents of the parish. With the exception of a
portion of the Nanegal town population, locals generally do not look down upon those mov
ing into or out of Nanegal Parish.

Increase in the standard of living in Nanegal has made migrants less mobile. Generally,
married adults who are economically stable, with property, a house or a business, and who
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Table 4.4. People Who Want to Stay in Nanegal by Sex and Age.

Age Want to Stay Want to Leave Unknown/Missing Total

Males 67.6% 31.7% .7% 100.0%

15-24 44.4% 55.6% - 100.0%

25-34 54.5% 45.5% - 100.0%

35-44 60.6% 39.4% - 100.0%

45-54 67.7% 29.0% 3.2% 100.0%

55+ 92.1% 7.9% - 100.0%

Females 63.8% 32.9% 3.3% 100.0%

15-24 55.2% 44.8% - 100.0%

25-34 37.5% 50.0% 12.5% 100.0%

35-44 48.4% 48.4% 3.2% 100.0%

45-54 82.1% 17.9% - 100.0%

55+ 75.7% 18.9% 5.4% 100.0%

Source: SANREM Migration Survey, UGA-FLACSO 1996.

have educated their children, are proud of their accomplishments and aspire to little else. For
older settlers, this accomplishment has been achieved mostly by clearing forests and grow
ing new crops. These residents believe Nanegal's landscape reflects the fruits of their labor
and is closely related to their agricultural practices and their life experiences (cf. Rhoades,
Nazarea-Rhoades, and Piiiiero, this volume).

ROOTLESSNESS

Who are the people who want to leave? They are "new" migrants, youth, and people work
ing in Quito. The new migrants have arrived iu the past 15 years originating from nearby
places like the Cristal River, Otavalo, Ibarra, Pimampiro. Motives include maladaptaci6n (a
desire to change their lives, discontent with the climate), poverty, and educational aspira
tions. For some, land remains too expensive, and for those who have obtained a few hectares,
profitable farming is elusive.

Youth (15-24) are another large faction of discontents, 50% of whom wish to leave
Nanegal. They are students, do not own land, work in the business sector, or work as unpaid
family labor in the house or fields. Despite open desire among these youth to leave Nanegal,
they do not express a clear desire to work in Quito, unlike those youth in Factor I. They are
generally children of migrants who have few options in Nanegal due to lack ofland, but who
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are able to exploit zones where land is semi-fallow, or open the frontier dne to their agricul
tural experiences (see Pichon and Bilishorrow 1997 for similarities with the Ecnadorian
Amazon).

Another group of discontents is people who work in Quito. They are primarily women
who leave to work in retail stores or in domestic service. Reasons for leaving are related to
unhappiness with the sexual division of lahor, which leads to limited access to jobs.

Education is directly correlated with leaving: Illiterate people, primarily 50+ years old,
want to stay in Nanegal, and those who desire to move to the city have higher levels of edu
cation. However, this conclusion needs to be qualified in the case of working-age women.
Half of the women 15-44 want to leave Nanegal, especially those with no education and
those with secondarY education. This group of women wants to leave at a higher rate than do
men of similar education, presumably because women have few job opportunities at home
(see also Sharma 1986).

A tight labor market in Nanegal's chicken processing plant and flower export business
excludes highly-educated women and women with no education, who seek to avoid depen
dence upon their family. Migration to Quito results in work in domestic service or retail.
Sometimes, migrants rely on friends, siblings or other family members in Quito so they can
continue studying, save money, seek marriage or find better work (for Colombia, see
Whiteford 1978). In other cases, low salaries in domestic service, few opportunities for study,
and the kinds of networks established do not allow women the skills necessary to improve
their economic position even in Quito (see Romero 1987). Some parents do not want to send

Table 4.5. Uses of the Forest by Age.

Uses of the 15-24 25-54 55-90 Total

Forest n % N % n % n %

AgriCUlture 3 4.8% 23 14.7% 8 13.6% 34 12.3%

Water 8 12.9% 18 11.5% 4 6.8% 30 10.8%

Hunting 8 12.9% 16 10.3% 5 8.5% 29 10.5%

Conserve 10 16.1% 18 11.5% 7 11.9% 35 12.6%

Wood ,- 8.1% 39 25.0% 15 25.4% 59 21.3%.)

Leisure -- 0.0% 2 1.3% 1 1.7% 3 1.1%

Nothing -- 0.0% 1 .6% 1 1.7% 2 0.7%

Other 3 4.8% 4 2.6% 6 10.2% 13 4.7%

Missing 25 40.3% 35 22.4% 12 20.3% 72 26.0%

Total 6.2 100% 156 100% 59 100% 277 100%

Source: SANREM Migration Snrvey, UGA-FLACSO 1996.
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their children to Quito, saying the men tum to vices and the women return pregnant.
On the "rootlessness" (desarraigo) side of the axis, those who are apt to dislike rural life

and the countryside tend to be young adults. Though this is still a low percentage of all the
young adults (11.3% vs. 6.4% of 25-54 year olds and 3.4% of 55-90 year olds), their rejec
tion of the rural landscape probably is due to lack of work and study opportunities.

The o'ther attitude expressed by these young adults about the biophysical environment is
that forest destruction results in a loss of wild animals and plants. Young people have a
noticeably different attitude about uses of the forest than do older generations (see Table 4.5).
These attitudes no doubt reflect "environmental education" and are a curious contradiction
to their personal rejection of the local landscape.

Factor 3. Material Well-Being:
Satisfaction with Work vs. Dissatisfaction with Work

This factor, reflecting work satisfaction of migrants, shows how material well-being influ
ences migrant perceptions about Nanegal and life there.

MIGRANTS SATISFIED WITH THEIR WORK

This side of the axis consists of students in high school or universities, campesinos with cane
processors, women working in their own houses, and artisans. They include people born in
and near Quito, towns along the Pomasqui-La Concordia highway, and towns in the central
Sierra. They have migrated to Nanegal for two reasons: education and work.

This group is quite heterogeneous educationally and occupationally, but enjoys a relatively
high standard of living, possessing land, animals, and cane processors or are studying in a high
school or university. Their expectations for migrating to Nanegal having been fulfilled, they feel
the situation in the zone is improving, and they do not plan to change their occupations.

Opinions about the landscape and biophysical environment diverge, with campesinos say
ing the countryside and mountains produce a number of agricultural products, and others
including students-saying that the principal resource provided by the mountains is water.
Neither opinion about the landscape is negative, however,since both groups note the bio
physical environment has been their benefactor. If disgruntled at all about life in Nanegal,
they feel basic services could be improved. The good life includes relationships with other
people; i.e., possibilities for friendships, help when needed, and safety or security for their
children.

MIGRANTS DISSATISFIED WITH WORK

This side of the axis is comprised of migrants from geographically contiguous and ecologi
cally similar areas to the Nanegal Parish, like Ibarra, Otavalo, Pimampiro, or from villages
along the Cristal and Guayllabamba rivers. They migrated due to the search for work, illness,
or not adapting to or not liking their previous place of residence. Originally, they did not plan
to move to Nanegal.

These people are primarily agricultural day laborers or sharecroppers, but also include
house builders and women involved in domestic service. They have families of six or more,
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moved four to five times before arriviug in Nanegal, and possess no capital. Their grown chil
dren usually seek work outside of Nanegal. They offer few opinions about Nanegal's pluses
or minuses, or about where they would prefer to live. In their minds, the landscape is over
shadowed by the need to find work. Uses for the land are seen similarly-some see the land
as useless, others seek entertainment or a lift to their spirit in the forest, while others note
that the landscape provides lumber for sale.

This factor demonstrates that socioeconomic differences influence work satisfaction and
perceptions about the landscape, as well as one's decision to stay in or leave the area. Also
noteworthy is the conrelation between number of moves and present standard of living. For
migrants without resources, geographical mobility can constitute a survival strategy, result
ing in weak ties to the landscape. The idea of findiug a better economic situation elsewhere
is always present. Thus, when economic dissimilarities between migrants and natives are
taken into consideration, the generation gap appears to be less of a factor in perceptions and
ideas.

Factor 4. Poor Migrants Who Want to Stay in Nanegal:
Employed Migrant Men vs.

Their Unpaid Family Members
This factor reflects a more detailed vision of the poor migrants. On the poles of the axis are
men who receive wages and women or dependent family members who do not receive any
wages. This is a qualification of the previous argument that people without capital or work
do not want to live in the area. These are people, despite their poverty, who want to remain
in Nanegal.

EMPLOYED MEN

Migrants from the Central Sierra, Carchi, Quito or Colombia resemble the poor from Factor
3, with four or more moves, working in agriculture or other day-wage labor, and having left
in search of work or because of dissatisfaction in the previous place of residence. They do
not own land, but wish to do so. In Nanegal, they have more than what they had elsewhere
and do not wish to leave, despite a decrease in the attractiveness of Nanegal's cane liquor
market (see Guerrero [1996] for a similar case from northeast Ecuador's Chota River).

In spite of their economic situation, these men cite their relationships with others as a pos
itive aspect of life in Nanegal (as in Factor 2). They hope to continue to live there, and some
day buy land. This is a similar attitude to those who arrived long ago and developed roots
through friendships and relatives. This colors the findings of the first factor in a different hue,
which had found the landless wanting to leave Nanegal.

Some see the countryside as a place to cultivate, seeing the lack of firewood as the most
significant problem with deforestation. The more educated believe that deforestation will
result in erosion and wastage of land because of the absence of trees.

UNPAID FAMILY MEMBERS

Geographically contiguous San Jose de Minas and ecologically similar Cristal River typify
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sources of migrants for this side of the Axis, who were likely to have lived in only one other
place before coming to Nanegal. Some left home looking for land and, as with the other side
of the axis, many of them still have their parents elsewhere.

Characteristically, this group includes unpaid family laborers engaged in housework, farm
work and, especially, alcohol production, a major source of income to parish residents,
despite the small influx of capital that results (Guest, this volume). This use of family labor
lowers the costs of production, and increases the family income. In addition to agriculture
and alcohol production, domestic tasks like cooking, house cleaning, clothes washing, child
care and feeding animals were directed by adult women, and attended to by daughters and
young sons. To some families, farm work becomes more important than schoolwork, espe
cially for boys, a fact which teachers attribute to lack of education among parents as much
as to lack of hands in the fields.

As with Factor 3's dissatisfied migrants, these poor, landless people express little discon
tent or desire to leave, and rarely indicate a preference for working either in Quito or in the
country, unlike the other axes where people express more clarity in their desires. However,
they see it as positive that they have resources to provide for their family in Nanegal. We
expect from Factor 2 that people with little capital want to leave Nanegal. Factor 4 shows
something different. Why don't some poor want to leave Nanegal? Although poor and land
less, adult men want to stay if they have regular work, because they lack other clear options
elsewhere, and friends and family are in Nanegal. Married women's desires are conditioned
by interests in things other than just looking for work, though their opinions are secondary
to those of their spouses. Their hopes for opportunities center on familial benefits and not
only in the economic and occupational realms.

Factor 5. Gender: Male Migrants vs. Female Migrants
Occupation and whether one's parents live outside of Nanegal are strong contributors to the
variation along this axis. It is here that differences emerge between employed males from
nearby areas who have their parents in Nanegal, and females from distant places with little
income and their families living elsewhere.

MALE MIGRANTS

The men arrive in search of land or access to educational facilities from nearby places like
San Jose de Minas or villages along the Pomasqui-La Concordia highway. This includes all
males with paid work: finca (farm) workers, craftspeople, salaried workers, businessmen,
drivers, agricultural laborers and builders. Social problems are what these men see as the
worst aspect of life in Nanegal, and they wish to live somewhere else, like Quito. Despite a
relatively stable economic situation, they aspire to raise their standard of living by finding
work outside of Nanegal.

FEMALE MIGRANTS

Like the previous axis, this side of the axis also includes poor women, but shows that they
come from distant places, like the coast, the Amazon Basin, Loja, Central Sierra, Carchi and
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Colombia. Their parents live outside of Nanegal, and they have lived in at least four places
before searching for work in Nanegal. Occupations include domestic work, working with
wood (cutting down trees, clearing brush, collecting firewood), and other unpaid family
labor. Similar to the previous axis, they believe it is bad that Nanegal's rivers are contami
nated, that the cold causes diseases, that the water is insufficient, and that the climate is
changing. They note lhe benefits of being able to provide for the well-being of their entire
family.

For this factor, nearby-vs.-distant routes of migration do not have much influence on the
success of migrant men and women in finding a job in Nanegal. However, there is a close
relationship between being a man, having paid work, having lived in nearby places, and real
izing their aspirations (see also Ordonez and Flora, this volume). Another close relationship
exists for young women, older women, older men and teenage males, born in distant places,
who do not receive wages for their work and, thus, unable to escape poverty.

Conclusions
In our analysis of complex migration motives, the decision to migrate to the Nanegal area
involves various structural and individual influences, such as gender and age. These inter
secting variables result in individual responses where personal and familial reasons prevail
as the principal motives for migrating.

Hypothesis l.a. Migrants were coming from the south and heading toward the Cotacahi
Cayapas Ecological Reserve.

Long-term patterns show a movement of people toward a historically agricultural frontier,
but which, in the last quarter century, has ceased to be a "frontier" and has become a fully
settled region characterized by a mixed agricultural, livestock and agro-industrial economy.
In fact, today a major flow of migrants is away from the reserve toward the Nanegal area
where day labor is available in the sugarcane processing economy.

Hypothesis l.b. Migrants typically are mature males seeking land to clear.

Literature describing the northwestern part of the Ecuadorian Andes frequently has repre
sented migrants as frontiersmen clearing the forest to take possession of the land, moving
their families later. This vision of migrants does not correspond with what we found in
Nanegal: a) migrants arrived in this parish looking for wage labor, since it was an area of sug
arcane processing; b) most of the men were accompanied by wives and children and, in some
cases, their parents.

Reasons for migration ostensibly were as much personal and familial as economic.
Migration to the agricultural frontier, seeking wage labor in the field or industrial agriculture
was a motive for adult males, triggering the "associational migration" of their wives and
young and adolescent children. The extent to which these were familial decisions, and not
just individual ones, should be investigated.

In addition, we were able to establish that most people who migrate to Nanegal, a sugar
cane zone, are people from rural areas, who did not own land or many goods in their former
places of residence and have moved frequently in search of work.
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Hypothesis 2.3. Migrants arrive quite ignorant of the new landscape.

These findings allow us to question the ideas that migrants have no concept of a place before
migrating and mechanically apply their prior knowledge and practices in the new landscape.
Instead, we have shown how men and women arrive in Nanegal at fairly young ages. In addi
tion, they come from ecologically similar and geographically contiguous areas, allowing
them the opportunity to gain relevant ecological knowledge. Those who arrived from faraway
places did not arrive directly in Nanegal, but, rather, migrated in several steps. In these cases,
life and work in geographically contiguous or ecologically similar areas guaranteed friend
ship networks and appropriate ecological learning prior to arrival in Nanegal.

Hypothesis 2.b. Natives to an area have a greater "sense of place," and lower propensity to
migrate.
Differences produced by economic inequalities, generation and gender gaps, and the settling
of Nanegal results in diverse ways of viewing the landscape, as well as divergent migrant
aspirations. Thus, for example, adult migrants with economic resources, who make their liv
ing by processing sugarcane, desire to stay in Nanegal, but most of them hope to send their
children to Quito to study and obtain a profession that can offer them a comfortable life in
the city. Many parents, who realize that Nanegal offers few economic and social opportuni
ties for females, hope that their daughters, once educated in Quito, return home to help in the
family endeavors.

Parents with fewer economic resources, however, do not aspire to have their sons go to
Quito for work. They hope their sons receive a basic education, including knowledge that is
necessary to carry on in agricultural work as laborers or sharecroppers. For daughters,
emphasis on education is similar and, since less paid work is available to women, daughters
are expected to perform unpaid family labor. Many of these young women resist such a
future and venture to the city as domestic workers.

The factor analysis, after establishing multi-causal and not immediately evident relation
ships, constructed a picture of the people most likely to migrate and least likely to value the
biophysical environment in which they live. Within Nanegal, the population with the least
chance of finding work locally, the highest proclivity for moving to Quito, the least prepara
tion for the workforce, and the least amount of interest in the landscape of Nanegal are young
people between the ages of 15 and 24 years. This pattern is especially strong for women.

Hypothesis 2.e. Migrants' lesser "sense of place" results in low valuation of the landscape.

The most pronounced difference in opinion about the landscape and life in Nanegal lies
between young natives on the one hand, and adult migrants on the other. The points of depar
ture are: a) most adult migrants who own land are satisfied with life in Nanegal and value the
area's cultivated landscape for its work opportunities, friendships, and prosperity, and con
versely b) young women and men without land do not value Nanegal's resources or envi
ronment and dream of leaving the parish to work or study in Quito. This difference may be
amplified regarding the desire to stay or leave. The feeling of rootlessness is found mostly in
young people with some economic opportunities elsewhere and aspirations of leaving for
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Quito. Many of them are dissatisfied with their work in Nanegal. Young people who do not
place value on Nanegal's resources may experience strained personal and familial relation
ships as a result of economic discontent, gender-based, or age-based differences of opinion
all of which encourage them to leave Nanegal.

By way of the factor analysis, we ascertained that those young women and men without
land or work opportunities in Nanegal, have little interest in a future in Nanegal. Although
they realize the effects of deforestation and know of the general environmental situation in
the area, they neither vaJue the landscape nor wish to stay there.

We argue that economic inequality based on limited land and work opportunities, age,
gender, and Nanegal's population dynamics have generated out-migration to Quito.
Concomitant with this is the creation of a mental representation of the landscape, in which
the forest (montana) lacks usefulness. This representation does not favor a local vision of
sustainable development of the area. This is especially true for the young and able-bodied
men and women who should be the future of the area.

Photo 4.2. While young adults of Nanegal have a better appreciation of conservation
needs, they want to leave for better jobs in the city.

(Photograph by Robert Rhoades)
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Conclusion
Our migration research demonstrates that what appears to be a typical rural landscape with
little social variation is in fact a highly complex social setting of different groups of human
beings. There are many ways to view these groups (origin, age, sex, years in the area, eco
nomic and ethnic status, etc.), all social facts which reveal that there are different relation
ships to, and therefore perceptions of, the local landscape. In this study we have shown that
most of the common sense ideas that development and conservation agencies had about the
area and the intentions of migrants were simplistic and wrong. Indeed, it is not a moving
frontier but one which is fully settled. People are not moving toward the Cotacachi-Cayapas
Reserve, but rather toward Nanegal for wage work and not land. Incoming migrants are not
ignorant of the local ecology, instead they are already adapted prior to arrival, and-finally
most young people are seeking to leave for Quito rather than to pursue a future life in agri
culture. Ironically, these younger people with little attachment to "place" are the ones most
sensitive to environmental issues and best understand the concept of sustainable landscapes.
On the other hand, we know that older households, which came years ago when the area was
more of a frontier and who have accumulated some investment (whether land or a business),
want to stay and want to invest in the region. These households are not necessarily the most
educated nor even the most environmentally aware, but they are the people with a commit
ment to "place." Perhaps they are also the population most amenable to implementation of
sustainable agriculture and natural resource practices. The bottomline, however, is that such
complexity in people's differential relations to the landscape would not have been revealed
without serious, in-depth social science research as illustrated by the methods and contents
of this chapter. A project that stopped at an early community participatory appraisal would
have been misguided and possibly destructive to some groups in the landscape.

NOTES
1. The research for this chapter and the subsequent chapter by Amparo Eguiguren was car

ried out under the "Comparative Ethnoecology of the Cotacachi-Cayapas Reserve" pro
ject led by the University of Georgia-Department ofAnthropology jointly with FLACSO.
The authors wish to express their appreciation to Drs. Jorge Recharte and Susan Poats
(formerly of the Facultad Latinoamericano de Ciencias Sociales) and Virginia Nazarea
(University of Georgia) for their time and assistance.

2. The study of local people's perceptions and ideas about local ecology and human-envi
ronmental interactions is the subject of ethnoecology. One of the premises of ethnoecol
ogy is that how people perceive a landscape will influence how they act toward it
(Nazarea 1999). In a subsequent chapter (see Eguiguren, this volume), the ethnoecologi
cal research on the landscape-lifescape is fleshed-out with more detail.
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Chapter 5

The "tIoIltdilatS" of Nanegal
Perceptions, Images and Practices

Amparo Eguiguren l

Introduction
Ethnoecology is the study of the way in which groups organize and classify their knowledge
of the environment and environmental processes (Brosius et al. 1986; Posey 1986; Bellon
1990). Nazarea (1999:90) suggests behaviors that affect the external environment are medi
ated by people's thought, as people try to understand the surroundings in which they live in
order to act on them. More specifically, the intimate relationship between thinking and act
ing (sensu Conklin 1954) is investigated in the context of both historical-stmctural factors
(local, regional and national) and locally-evolved cultural patterns. There is a constant inter
play between local practices-perceptions and larger economic-political contexts. For the eth
noecologist, people classify and utilize natural resources in the context of social human
groups who put intellectual processes (knowledge, perceptions and beliefs) into action, make
decisions and execute practical operations in order to appropriate nature (Toledo 1992: 9-10).
The study of these folk "models" of thought can help facilitate an understanding of the very
basis for decisions and the ways problems are locally solved (Nazarea 1999). How local pop
ulations understand and behave toward the environment is central to the notion of lifescape.
A central question is how these perceptions work to facilitate, or create obstacles to, the
implementation of appropriate natural resource management. This chapter presents ethno
ecological research on the complex processes and mechanisms underlying smallholder's
(carnpesinos) perception, use and control of natural resources in the four communities stud
ied by SANREM-·Palmitoparnba, La Perla, Chacapata and Playa Rica' Furthermore, study
of local perceptions of the landscape has the potential to inform government planning and
regulation of rural and natural lands.

Recently, ethnoecology has included a gender focus, allowing further understanding of the
differences between men and women from diverse cultures in a specific context (Poats 1995).
Previous studies of human-environment interaction focused on knowledge, decision-making,
responsibilities, distribution of benefits, use of plants and animals and forms of exchange or
sale (Paulson 1995:35). This study explicitly accounts for gender and generational differ
ences as key variables in the analysis of perceptions, classifications and behavior (see also
Ordonez and Flora, this volume).
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Research Methodology
Because of SANREM's dual interest in the livelihood offanners and the management of nat
ural resources, this study explores people's concepts of the montafia, or forest, in order to
understand their folk classifications and resource use. The following methods and data were
used in our ethnoecological research:

• Data from the SANREM participatory census undertaken in the Nanegal communi
ties by HPI-Terra Nueva were used in order to classify families according to com
munity and form of land tenancy, and the different ways they use area forests.

• Primary school children, ages 8-13, from the four communities produced approxi
mately 150 drawings of their views of the local landscape. Snbsequent statistical
and qualitative analysis of the drawings revealed concepts of the montafia held by
children and the socio-cultural meanings they assigned to the landscape.

• Interviews using the Thematic Apperception Tests (TAT) method and "photographic
eliciting" were conducted in order to understand ways of classifying and ordering
the elements included in concepts of montana, forest, water, soil, crops, scrub, land
scape, and animals. We also held interviews on different "ways of life" (occupa
tions). Concepts and elements therein relating to both landscape and work
categories were grouped within logical hierarchies that situate each semantic field
(or concept) in relation to others and generate new sub-hierarchies of elements.

• Charts synthesizing the population-environment relationships were made and fur
ther interviews conducted in order to understand the relationship between classifi
cations and practical actions. These interviews and charts explored the use of some
of the resources mentioned as constitutive elements in semantic fields and what res
idents labeled the most appropriate forms of use for each resource.

• Participants reconstructed the social and environmental transformation of the area
in relation to national market processes and policies, in oral history workshops held
in each community.

• Qualitative information offered by participants was complemented by the UGA-Ied
migration survey consisting of a 10% representative sample of 278 people living in
the four communities (cf Rhoades, Martinez, and Jones, this volume). Views of the
utility and transformation of the montafia held by different sexes and age groups
were analyzed by means of descriptive statistics and factor analysis.

• Finally, young people from the area interviewed qualified informants in order to
obtain information on the population-environment relationship, using specific fig
ures and charts that related agricultural activities to forest use.
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Political Economy and Natural Resources in Nanegal
Although human beings have inhabited Nanegal's ancient primary forest zone for centuries
before the Spanish conquest, agriculture and livestock raising have dramatically transformed
the area only during the last five decades (cf Ram6n, this volume; Martinez and Rhoades,
this volume). Past :md present residents of the Nanegal area include the indigenous Yumbos
during the precolonial era, owners of haciendas, squatters, colonists, land speculators,
salaried workers and owners of small and medium-size farms. Each of these groups has
transformed natura~ lands in their varied attempts to gain use and control of these resources.
Their practices of extraction, together with the gradual arrival of new Ecuadorian and
Colombian residents, have led to severe pressures on local primary and secondary tropical
forests.' These patterns have affected the natural course of water, resulted in the reduction
and extinction of species of flora and fauna', and made commercially valuable timber scarce
(Pefiafiel et al., this volume).

For decades, the area provided only a small amount of good quality wood for urban mar
kets. People utilized the forests of Nanegal for swidden agriculture, planting pasture grasses,
sugarcane and various other crops.' Due either to the lack of markets and adequate transport
systems, or to the lack of knowledge and experience by migrants, the forest products were
not used in a sustainable fashion. Thus, a large part of the forest was burned in order to plant
sugarcane and pasture grass. In subsequent years, when roads were opened between
1950-1970, the timber that remained was cut and sold.

The combination of new roads and new legislation encouraging resource extraction led to
the felling of millions of hectares of tropical forest (INEFAN 1996: 2). However, other pres
sures also exerted a strong influence on agricultural land use changes in the region. The 1964
agrarian reform law encouraged farmers to cut forests and plant pastures for livestock pro
duction, demonstrating an "effective use of land." The law held that, prior to receiving title
to a parcel of land, the settler had to fell approximately 50% of the forest. Continued expan
sion of the agricultural and livestock frontier based on demand for food and market dynam
ics was the result.

Current patterns of access to land have been created by the breakup of haciendas, as well
as by the dynamics of the land market (Echarte 1977: 29). The majority of current residents
in Nanegal are farmers who own parcels from less than one to sixty hectares in size, although
a few larger haciendas still remain in the area (C. Flora et aI., this volume). Since the last cen
tury, all land has been under private land ownership, except for some forest areas that were
returned to the state. Today, the regional economy revolves primarily around the production
of cane liquor, the maintenance of pastures and livestock, and cultivating a number of annu
al and perennial crops. About half the territory in the area is dedicated to agriculture, the rest
is forest, fallow or chaparral. Today, the forest is used only minimally in the area, as forest
patches are generally relegated to ravines or other inaccessible areas.

One of the goals and ideals of original settlement was to tum lands considered "unpro
ductive" into "productive" lands. "Productive" meant a transformation of forests into agti
culture and livestock lands. Behind these ideas was a mental or cognitive model of
subtropical natural resources as land useful only for extraction. In the minds of Nanegal's
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farmers, as well as in those of political decision makers, there was agreement on this extrac
tive image of "progress." Given that Nanegal is an area of agriculture and livestock produc
tion, the forest has, on many occasions, constituted a perceived obstacle to production,
especially in terms of the space needed to develop extensive agriculture such as sugarcane or
pasture land. The area has also witnessed a confrontation between agriculture and the pres
ence of wild animals that invade cassava, com or white carrot plantings. According to resi
dents, wild pigs, or peccaries, and some bird species can destroy a com or white carrot field
in a day.

Uses, Perceptions, and Knowledge
of Natural Resources in Nanegal

While the major orientation for land use in Nanegal is based on agriculture and livestock rais
ing, community residents demonstrate a broader perception of montafia, in accord with their
historic relationship with that ecosystem. Interviews, as well as the SANREM oral history
workshops developed by the UGA-FLACSO tearn, revealed that residents of the Nanegal
region have created a complex system of perceptions and knowledge based on two major fac
tors associated with use potential: (I) sugarcane and alcohol production and sales networks,
and (2) national policies and development ideals of farmers and policy makers. The percep
tions of adult residents who came to the region while it was still covered with forests and after
the forests had virtually disappeared differ in several ways. The perceptions of young people
who were born in the area after it was dominated by agro-industrial production' are also dis
tinct.

Local residents also organize their knowledge according to a general utility of the mon
tafia, its specific functions, diversity of resources, symbolism and beauty. (SANREM Oral
History Workshops). Many residents, especially older ones, mention different uses for wood,
animals and plants found in the secondary forests and on steep slopes. Residents who migrat
ed to the region before 1970 state that during preceding years, the area was one of "dense
forest, completely covered with huge trees where there were a number of wild animal
species." These trees and bushes' were valued for their utility as fence posts, home construc
tion materials, firewood and furniture, and the animals were also valuable as meat in the daily
diet.' Here we clearly see that the connection between perceptions (appreciation/understand
ing value) and uses of the forest by long-term residents is not limited to the agricultural func
tion of the soil.

Farmer's knowledge and use of non-timber resources also clearly reveal gender and gen
erational differences. Some told stories of houses built entirely of forest products up to a few
years ago. A few men declared 'We're going to buy nails [meaning they were going to gath
er bamboo (lianai)] which are hard and strong enough to hold together roofs and beams." The
few remaining houses of bamboo and palm belong to the poorest residents who have no
access to other types of construction materials. Even today, residents retain knowledge about
the uses of non-timber forest products, such as bamboo, with which women weave baskets
(coo/as), using the tender bark that forms before branches and leaves begin to grow. Women
also make lamps and small baskets with bamboo and a particular vine (vena china). In the
community of Playa Rica, they still make pillows from balsa tree cotton.
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Nevertheless, the use of forest products has diminished with the forests. Local knowledge
about forest products--especially nontimber products-is not used today on a daily basis,
especially among the younger population. During the last two decades, profound changes
have occurred in the ways resources are used: the gathering of firewood and other products
for meals and making housewares has diminished notably. Hunting is less frequent and log
ging is done in only small quantities. Current practices are also reflected in perceptions and
knowledge residents have of the forest: for many, the forest has no gathering function. It is
seen only as a genemtor of water, essential for agriculture, livestock production and the pro
duction of cane liquor.

Concepts of Montafia
The connection between knowledge and activity is revealed in residents' concepts of mon
talla or forest. By using the "photographic eliciting" method, we asked local adult men and
women this question: What does the montana mean to you? We obtained 32 responses that
suggest the following concepts for the montafia: 9

• Eleven respondents related the montana as that which is distant, the opposite of
household work and human presence. To them it is "natural," "not created by
human beings, formed over a long period of years." It is "that which is virgin;' "not
worked, not pl,mted, not cut, but raw-where the human hand has not entered." The
montana is "not used, it stays there, at peace."

• Thirteen respondents expressed perceptions related to the utility of the montalla,
and to the montana's relationship to human beings. To them it is "a lot of large
trees to cut down; that's where wood comes from.. .it's where the life of animals is
carried on, where people plant and harvest fruits for their own development. . .it's
something fertile because of water which never dries up and the vegetation that
serves to nourish the earth, to produce more plants, the products that one
plants .. .it's what's necessary for the well-being of the world." This set of responses
also offers the eoncept of the montana as a site habitable by human beings. It is the
place "where the air is purest, where we can be at peace. It is the place we are liv
ing in, nice, lovely. It is good for breathing fresh air; it's good for health. In order
to know all of this, you have to be part of the montana." The idea of the closeness
of human life and the natural landscape is clearly manifested here. Human beings
are part of the landscape.

• Seven respondents emphasized their knowledge of variety and diversity. One stated
"there are a lot of things in the montafia, not just trees for wood, there is a variety
of vegetation, trees, animals and plants, montana doves, ravines with rocks." In
these responses, we can perceive a tension between the distant and the nearby,
between the presence and the absence of human beings and the beauty of the land
scape. To them, "it's good to look at, pretty to look at, to observe wild things, to go
for a walk. It's far from the city."
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This variety of perceptions demonstrates different practical and symbolic approaches to a
concrete feature. The montana conceived as something natural, virgin, peaceful, fertile, beau
tiful, good and distant. The act of relating one element with another to form a concept is
closely linked with the practices and experiences of the individual who constructs the con
cept. Thus, each of the three types of responses presented does not include all the elements
listed in this description. It includes only those elements directly related to the way each indi
vidual relates to the montafia.

Classifications, mediated by linguistic and cognitive processes are related to practices, to
culture, and to the construction of perceptions and meanings. For example, if a farmer classi
fies his land as fertile or hilly, he is referring both to his agricultural practices (soil fertility)
and to his cognitive processes (a hillside is the opposite of a flat surface). This approach fol
lows previous models (Toledo 1992:9) of the process through which individuals produce and
reproduce their material and cultural conditions.

Examples of this are the ideas and practices campesinos follow in relation to the conser
vation of small forest remnants. These remnants are used either to obtain firewood or to gath
er posts for building fences for livestock, to build small bridges over ravines and to make
gates for pastures. Found in the hilly areas, where agriculture and livestock activities cannot
be carried out, they are places thought to be "too steep to work" or inappropriate for crops
that have to be planted on "large areas free of forest." Here we see the relationship between
practices (agriculture, conservation of forest remnants, cutting of posts) and the cognitive
and linguistic practice which facilitates the classification and naming of landscape areas as
open, hilly, cleared or closed. In other words, this knowledge-activity unity has implications
for the management of natural resources.

Children's Images of the Montana
The images of the montafia, created by children in their drawings reflect the practical actions
of a group inhabiting a particular social and ecological environment. At the same time, the
drawings reflect the cognitive exercise involved in apprehending reality and building a men
tal concept of that reality. The construction of concepts and images is a process in which
social, economic, political, generational, ethnic and religious concepts are involved (Urban
1991:17).

For this portion of the project, researchers insisted that the children draw familiar images
from their own experience and avoid replication of images from books or television. One
hundred twenty-five children representing fourth, fifth and sixth grades in each of the com
munities were asked what they thought of the montana they knew. A typical drawing by a
young boy is shown in Figure 5.1. A list was made of all the elements found in the 76 draw
ings produced and the number of images in each element were totaled. Table 5.1 indicates
the frequency with which items appeared as part of the montana concept:

In the qualitative analysis we took into account the placement of elements, their size and
perspective. The elements found in the drawings make up a concept demonstrating the
empirical references on which the children based their drawings of the montana. We call
these conceptual construction blocks "referential actualization" although we do not discount
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Table 5.1. Children's Conceptions of the Montana

Item Frequency (%)

Trees 94

Sun 91

Slopes 65

Birds 62

Wild animals, especially snakes 62

Human structures such as houses and paths 54

Rivers 50

People 48

Pastures 46

Wild flowers 45

Domesticated animals 34

Butterflies and insects 21

Crops 16

Source: UGA-FLACSO Participatory Workshops.

the influence of the school in certain stereotypical images, including the overwhelming pres
ence of the sun, clouds and rainbows. We found that in the center of the drawings, forming
an axis that brought together the images in the compositions, there exists a hierarchical order
composed of the following: hillsides with trees, rivers, houses and animals.

Our analysis is based on the premise that, when drawing from mental images, people tend
to distort the proportion and scale of things, enlarging those features that figure prominently
in their daily lives and minimizing those they consider irrelevant (Nazarea 1999). This is
called perceptual salience. Thus, the drawings provide information regarding practice and
perceived significance of items. In most of the drawings, the following are large, and out of
proportion to the composition as a whole: trees (40% of drawings), houses (27%), snakes
(25%), birds (18%), rivers (15%) and flowers (14%). Drawings which included these per
ceptions of the montana can be divided into two distinct types: (I) those which represent
trees, wild animals and rivers from within (55%), and (2) those which represent distant
slopes, trees, and birds overhead while in the forefront there are houses, domesticated ani
mals, trails, and people (45%). More frequently than boys (20%), girls (47%) tended to draw
a house, pigs, chickens, ducks and pastures with distant montanas covered with trees. The
drawings of 40% of boys and 30% of girls included drawings of trees, rivers and the vague
outlines of horizontal slopes in the forefront.

The drawings by boys also included more wild animals, including snakes, lions, tigers,
squirrels, snails, and horses, as well as bridges over rivers. As this observation suggests, boys
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go most frequently to the forest with their fathers to cut trees. For girls the forest is distant
since they rarely go there. Their reality is closer to home and includes pastures, domesticat
ed animals and crops. For the girls, the forest is related to agriculture and livestock activities,
and they conceive of the forest in such a fashion more frequently than boys who have more
direct encounters with non-agricultural flora and fauna.

A difference also exists between communities: in Palmitopamba and La Perla, boys drew
fewer wild animals than did those in Playa Rica and Chacapata, where girlS also drew some
animals in the forest. The former, older communities currently have little forest, whereas the
forest for the latter sometimes extends into parcels of land (Guevara et aI., this volume).
Drawings by both boys and girls mostly include pasture lands, homes, and domesticated ani
mals, especially for children from Palmitopamba. These are visual, practical, nearby ele
ments that help children to define the montana they find in their daily landscape. Their focus
clearly illustrates the replacement of primary forests in most of the area with small, serious
ly impacted wooded sites that are closely related to agriculture, livestock and domestic activ
ities.

The Socio-Economic Context of Perceptions:
Age, Gender and Work

In the UGA-FLACSO migration survey, we asked residents: (1) about their perceptions of
the montana's utility and (2) if they thought that the montana's had diminished in size over
the years. Analysis of the survey provides further clarification on the diversity of perceptions
and approaches to resources due to age, gender, work, place of origin and land ownership. A
high percentage of those surveyed (26.7%) did not or were unable to respond to the question
of forest utility. Men and women did not differ greatly regarding the utility of the montana,
though some variation does exist (see Table 5.2).

Table 5.2. Size of the Montana by Gender, Age and Education.

Response Total Men Women 15·24 25-54 55+ Primary University

Forest has diminished 37.5% 43.6% 31.4% 29.0% 42.3% 33.9% 38.0% 66.7"10

Forest has not
diminished 59.2% 52.1% 66.4% 67.6% 53.8% 64.4% 59.0% 33.3%

Source: SANREM Migration Snrvey, UGA-FLACSO 1997.
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Table 5.3. Uses of the Forest by Gender.

Use 0/0 of Men 0/0 of Women Total

Wood 24.3 18.2 21.3

Conservation 14.3 10.9 12.6

Game 11.4 9.5 10.5

Agriculture 11.4 13.1 12.3

Water 10.0 11.7 10.8

Other 4.3 5.1 4.7

Recreation 1.4 0.7 1.1

No response 22.8 30.6 26.7

Total 100.0 100.0 100.0

Source: Author's Field research.

Unlike Amazonian cultures, the Nanegal forest does not constitute for local inhabitants an
indispensable source of a wide range of products for material and spiritual sustenance.
Having land for sugarcane or for livestock pastures is sufficient, although there exists a sub
tle perception of the relationship between agro-industry and forest: the forest provides fire
wood and posts for fences, and supplies water which is fundamental for raising cane and
cattle, as well as for processing liquor. In Nanegal, the montana is known, valued and used
by individuals according to their productive practices, as well as gender and generational dif
ferences (see Tables 5.3 and 5.4).

Table 5.4. Principle Utility of the Montana by Age Group.

Use 0/0 15-24 years 0/0 25-54 years 0/0 55+ years Total

Wood 8.1 25.0 25.4 21.3

Conservation 16.1 11.5 11.9 12.6

Game 12.9 10.3 8.5 10.5

Agriculture 4.8 14.7 13.6 12.3

Water 12.9 11.5 6.8 10.8

Other 4.8 2.6 10.2 4.7

Recreation 0.0 1.3 1.7 1.1

No response 40.3 23.0 22.0 26.7

Total 100.0 100.0 100.0 100.0

Sourre: Author's Field research.
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Young people ages 15 to 24 indicated that conservation was a priority, followed by water
and game, while firewood is the least important, as is agriculture. For people between 25 and
55 years of age, wood is the forest's principle product, followed by agriculture and, finally,
conservation. For this group, game is the least important, along with generation of water (see
Table 5.4).

In Table 5.5, differences in levels of education are reflected in distinct perceptions of the
utility of the forest. Those with no formal schooling view agriculture as the most useful ser
vice provided by the forest. For these same individuals, game has the least utility and the gen
eration of water has none. For those who received a primary education, wood is the forest's
most useful product, followed by environmental conservation and water. For these people,
recreational opportunities offered by the forest are the least important. In like manner, for
those with a high sehool education, the major utility of the forest is agriculture, followed by
game. Many individuals were not able to respond to questions concerning changes in the for
est cover.

Table 5.5. Principle Utility of the Forest by Level of Education.

Use % Primary % Secondary % None

Wood 24.0 12.5 18.4

Conservation 13.5 10.0 10.5

Game 12.0 15.0 0.0

Agriculture 8.3 17.5 21.1

Water 12.0 12.5 5.3

Other 4.2 5.0 7.9

Recreation 1.6 0.0 0.0

No response 24.4 27.5 36.8

Total 100.0 100.0 100.0

Source: SANREM Migration Survey, UGA-FLACSO 1997.



--------- -._,------------_.

96 I' fut One

Categorizing Perceptions by Factor Analysis
To better understand the character of various perceptual groups, we ran a factor analysis to
provide data on population characteristics (occupation, place of origin, gender) associated
with attitudes, as well as to suggest some hypotheses that might explain these phenomena.
In the process, clusters of groups of people that have similar answers to various questions
appear. When these clusters appear at opposite ends of a hypothetical continuum, we call
them axes. The factor analysis facilitates the grouping of responses to elucidate general char
acteristics of the group along a continuum, or "axis." We offer three major axes that indicate
similarities between people who possess equivalent views of the forest. The first holds
together stronger than the latter two due to stronger "factor loading."

First Axis:
Awareness of the Montana

On the first axis, residents think of themselves as physically and mentally either near or far
from the forest. We have interpreted this axis as a reflection of "montana awareness" or
"montana indifference." In this first axis, the specific utility of the forest is not as important
as its presence or absence in the minds of these individuals. The high percentage of those sur
veyed who did not respond to the question of utility or who stated that the size of the forest
was unchanged form one end on this awareness continuum. Members of this group see no
utility in the forest or did not respond to the question. This group mainly consists of young
people from 15 to 24 years of age, born in Nanegal or recently immigrating directly from
nearby places (San Jose de Minas or Quito). Women at the end of the continuum tend to do
domestic labor. None of the residents in this group have sugarcane presses or are involved in
agricultural activities, but most do work locally.

At the other extreme are those who believe that the forest has diminished in size. This
group includes residents who are concerned about changes in the size and characteristics of
the forest. They feel the consequences in a number of ways, including poor crop production,
changes in climate, lack of wood, the disappearance of some animal species, frequent land
slides and erosion. The "montana awareness" group believes that the montana conserves
water and the biophysical environment for natural processes, agriculture, wood, and for fer
tile soils needed in sugarcane production. These people are mostly migrants between 35 and
44 years of age who have moved a number of times before arriving at their current residence.
These individuals are either involved in agricultural activities, including sugarcane growing,
or activities linked to the montana, such as carpentry, logging or the clearing of brush.

Second Axis:
Utilization or Conservation of the Montana

At the extremes of this continuum are groups of individuals who have different views with
respect to the forest's usefulness. Individuals in Nanegal can be divided into two groups:
those who see in the montana a concrete, immediate use related to soils or wild animals, and
those who view the forest as useful in a global sense due to its role in environmental con-
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servation. The uses of montana most frequently mentioned were: extraction of timber
(21.3%), use of soil for agriculture (12.3%), generation of water (10.8%) and game (10.5%).
A high percentage also indicated conservation of the environment (12.6%) as a useful fea
ture of the forest. Residents perceiving game, agriculture and water as the utility of the mon
tana also perceived a shrinking of the forest due to the loss of resources therein, including
the disappearance of animals, the lack of wood and the existence of less-fertile soils. This
group is made up of day laborers and individuals that work with sugarcane and timber.

At the other extmme are those who believe that the forest is useful for conservation, man
ifesting concern about its diminishing size in terms of environmental impact. Changes in cli
mate, production of landslides and soil erosion were all cited as reasons for concern.
Primarily, those who are involved in activities unrelated to agriculture or timber (e.g., con
struction work outside the zone) maintain this point of view. Characteristics related to gen
der, age and level of education were not as significant as was occupation for this axis.

ThirdAxis:
Possession or Hope for Possession of Land and Goods

Property ownership seems to be an important determinant of views on the agricultural utili
ty of the forest. Those who use firewood to produce cane liquor and have animals, land, and
sugarcane presses are cane growers and livestock producers working on self-owned local
farms. They see the shtinking forest in terms of its effects on their agro-industrial and live
stock activities: the lack of water leads to reduced production of crops and pastures, and the
lack of firewood makes it difficult to fuel their cane processors. For these individuals, the
diminishing forest represents changes in climate, which in tum leads to erosion and land
slides. Firewood and timber, in addition to environmental conservation through the mainte
nance of moisture, give value to the montana.

Those who do not possess general agricultural capital tend to not own land and often work
outside the zone, in Quito or in the populated center of Nanegal. For them, the montana's
utility is related to Ihe potential productivity of its soils: it is useful for the production of pas
ture and sugarcane. Its disappearance leads to a lack of wood, poor crop production and the
disappearance of animals. For the resource-poor, the forest represents potential wealth
through its role in the production of soils and the growing of cane or pastures for livestock.
This second group does include owners of small parcels whose soils are poor and whose
extensions are insufficient to satisfy the needs of their families. Thus, they hope to possess
"new" lands in the forest which are fertile. Widespread perceptions of the soils in the forest
confirm the view "lhat soil is good because when the forest is cut, everything you plant pro
duces well. Becaus.e the forest hasn't been worked yet, the soil is better, black, good soil, the
good soil is black; but soil that is yellow or sandy isn't worth anything, you can't produce on
it what you can on black soil."lo There are no systematic differences between the two groups
based on gender, age or level of education. The most significant variables are ownership of
goods, work site (local or nonlocal) and occupation.
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Summary of Factorial Analysis Findings
In summary, the three axes presented allow identification of seven basic classes of individu
als in terms of their perception of forest change:

1. The forest has not diminished in size and its utility is primarily game and the pro
duction of pasturelands for livestock. In this case, the forest's utility is occasional
(82 people, 30% of those interviewed).

2. The forest is the same size as in the past, but its primary useful characteristic is the
production of water, timber and firewood. The forest has an immediate and con
crete usefulness for these individuals, who are typically sugarcane producers, in
the communities using firewood for liquor production (56 people, 20%).

3. The montana remains the same and, thus, there are no effects due to its shrinking.
Those in this group do not find the forest useful, or did not respond to the ques
tion. They are young people between IS and 24 years of age who were born and
reside in the town of Nanegal (39 people, 14%).

4. The forest has diminished and this produces changes in the climate. For these indi
viduals, the primary useful feature of the montana is conservation of the environ
ment. This group is made up of salaried migrants who have lived at two or three
other sites before coming to Nanegal and who currently do not own goods in the
zone (40 people, 14%).

5. The forest has diminished, but these individuals do not mention any specific con
sequences. They are salaried laborers who work in the communities or migrate to
other sites to work. Their stage of activity and work is not linked to the forest (37
people, 13%).

6. The forest has diminished and this has had negative effects on wild animals. For
these individuals, the principal utility of the forest is game (18 people, 7%).

7. The forest has shrunk and this has had negative consequences, specifically a lack
of wood. These are people between 25 and 34 years of age who do not want to
live and work in the zone (5 people, 2%).

The seven groups demonstrate the close relationship between occupation, age, and time in
the region in determining perspectives on the size of the forest, its usefulness, and the con
sequences of its change. These opinions also reflect the close links between value placed on
natural resources and occupational categories of the residents (i.e., agriculture, livestock,
domestic labor, sugarcane growing, or student). An analysis of the relationship between
value of specific natural resources and agricultural and livestock activities is presented.
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Ethnoclassification and Value Placed on Resources
Local classifications of natural resources vary with economic and cultural context. The
Quichua of the Amazonian region, for example, maintain a set of values that lead them to
believe that plants which grow in isolation (solitary plants) are poisonous, cause damage to
other plants, have magical powers or are inhabited by supernatural beings (Alarcon 1987:
95). Local classifications also suggest an individual's practical orientation and plan of action.
The Quichua have assigned the same name to different plants they utilize to cure the same
sickness (Alarcon 1987:96). We would likewise expect the actions of two individuals classi
fying a plant as a weed or a crop to differ-eliminate or cultivate, respectively. We selected
26 key informants (adult women and men from the four communities) and asked that they
identify, define and classify some elements significant in montana A montana is a set of cog
nitive elements for the residents of Nanegai. We asked that they divide elements into sub
classes, indicating the class to which each of the items they named belongs. With each
informant, we developed a hierarchical classification of items belonging to the principal
domain montana. Trees, earth, water, and wild animals are the major elements grouped under
the concept of montana. At the same time, each element becomes a new concept or seman
tic field that further classifies.

As is evident in Figure 5.2, classifications of resources used in Nanegal include: trees as
either "good wood" for use as furniture and fuel, or "bad wood" used for supports in the con
struction of a building, then discarded. Land is classified either as hilly (and therefore not
appropriate for agriculture) or as consisting of black forest-type soils beneficial for agricul
ture. Wild animals can be used for medicinal or dietary purposes, or may cause damage to
crops (like the destruction by birds and rodents).

These classifications reveal concepts, perceptions and perspectives related to the use of
resources. Thus, the forest is conceived as a site in which "animals and people carry out their
lives, where people plant and harvest fruits." Though ideas associated with the montana have
to do with its richness and its promise in terms of facilitating human life, there is also the
idea that it is a rapidly diminishing resource. Interestingly, farmers' ideas are not unrelated
to those revealed in the drawings done by school children. Many of the children's drawings
of the montana included human beings and their interventions (pastures, crops, domestic ani
mals, houses, bridges and roads).

Perceptions of forest quality, composition and function are transformed, in practice, into
models for acting in particular socio-economic contexts. Agriculture is a practical action
based on existing logic in the minds of those who implement it. Since the perceptions of
Nanegal residents are framed by a set of conditions developed within the local and global
contexts of production, it is not surprising that there are social, economic and cultural dif
ferences corresponding to diverse views on the utility of resources.

Information on the use (real or ideal) of the montana was gathered utilizing a technique
adapted for use in ethnoecology known as the Thematic Apperception Test (TAT) (Nazarea
1999). The TAT identified local perceptions of the relationships and contrasts among items
grouped within a single concept. In our study, we wanted residents to define and identify ele
ments within the domain called "landscape." We used sets of three photos of the zone based
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on plant species (or on a domain related to the matter under study) used by residents of the
Nanegal area. To obtain the triads, cards are chosen at random, without prior pre-classifica
tion. Each group of three is studied by an infonnant who subsequently chooses two cards
they view as related to the landscape, and removes the one they perceive as unrelated.
Infonnants were then asked which item does not belong to the set and why this is the case
(Nazarea 1997). There were a total of 15 participants (both male and female representatives
from the four commlmities). Results were analyzed by grouping items most frequently men
tioned. The relative frequency of each criterion mentioned acts as a proxy for the relevance
each has to their ernie definition of the landscape. This test also reveals the relationship
between local production and systems of classifying and prioritizing resources. The results
provide a number of concepts associated with the landscape domain in Nanegal, with the fol
lowing being most noteworthy:

• A landscape includes a sense of extension. Distance or the span of land involved is
essential to the concept of landscape; that is, "when the slope of the land is appar
ent, you can see depth, clouds, sky."

• A landscape includes the idea of scenic beauty. Something is a landscape when it is
pretty, when it looks good. A green field, without erosion is "a true landscape."

• A landscape is indicated by the order visible among elements and human labor
establishing the order. A landscape is seen as a set of ordered elements: "the fields,
the way the crops or pastures are distributed, is lovely ... they are planted well ... so
that when people from the outside come... they will say 'here people know how to
work, they know how to distribute things, they know how to plan where each thing
will be planted.'"

• A landscape must also include certain elements appearing together. Those elements
include rivers, montanas, hillsides, plants, and trees. These elements are inseparable
in that none of them in isolation are thought to be a landscape.

Ways of Life and Work Categories:
Their Relation with Use of Resources

The relationship between residents and natural resources clearly depends on perceptions and
values placed on resources. In this section, we will analyze how interpersonal relationships
affect ties with the natural world, resulting in the construction of occupational categories. In
the communities of Nanegal, both men and women plant and care for crops, participate in
the cultivation and processing of sugarcane, and care for animals raised for domestic con
sumption (Ordonez and Flora, this volume). Both participate fully in the market and domes
tic production cycles although there are productive roles or functions assigned specifically to
each gender. The categorization of different kinds of work done by men and women reflect
gender values and conduct with respect to the environment.
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Residents of the Nanegal area are mostly rural migrants, although some have been born in
the zone (Rhoades, Martinez, and Jones, this volume). Residents do not identify themselves
as pioneers since the majority bought land that had been worked previously. Currently, they
identify themselves as farmers, revealing their productive orientation and their perception of
the zone as an agricultnral area. A number of people in the area refer to themselves, on occa
sion, as inhabitants of the montana, in contrast to inhabitants of the city. In Figure 5.3 we pre
sent more specific "work categories" throngh which individuals identify themselves.

Some of those classifying themselves as farmers sub-categorize themselves as harvesters
(chacarerola). The term does not specify a specific product harvested, but indicates a poten
tial market. The term chacrear refers only to harvesting crops in family gardens for domes
tic consumption. Women usually are responsible for this activity, suggesting that female
activities involve care of the home and production for family consumption as opposed to
agricultural and livestock production that generates income. Interviews further revealed that
many woman "know how to pick up the pump and fumigate, they know how to stake toma
toes, they know how to weed tomatoes" despite people's suggestions that only men weed and
fumigate. The work categories of weeder and fumigator were always indicated by masculine
verb forms.

There are three household production types related to sugarcane: owners of cane fields
(propietarios de caiiaverales) and owners of presses (propietarios de trapiches) are always
considered sugarcane growers, and some day laborers (jornaleros) that are dedicated exclu
sively to work in cane fields are occasionally considered in this category. The relation
between property and exclusive dedication to cane is the basis for the designation of an indi
vidual as a cane grower. A typical statement was:

To call someone a cane grower means referring to the amount of land he has because, well,
we're talking about a large-scale operation. To have that kind of operation, you have to have five
or ten or more hectares of land. The person who buys the cane can be called a cane producer
even though he hasn't planted it, but nobody here lives like that. Everybody has his cane, grinds
it and, if he needs more or doesn't have a processing plant, he buys the cane, takes it away, and
grinds it on his property. But people who live just by buying and grinding, there is nobody like
that here (SANREM Participatory Workshop 1997).

There are also day laborers that "work entirely with cane" but are not considered cane growers.
The subcategory for workers included a hierarchical placement of seven different roles (see
Figure 5.4).

All classifications are related to the value placed on the different types of work. In the
area, it is believed that cane production is one of the best forms of work: "It brings in a good
income, there's money in this work." On the other hand, one of the least valued activities is
vegetable growing, as it generates the least income. "You can plant cassava, banana, but only
to eat. Every farmer should combine that work with another economic activity because you
don't get anything out of it." Cane growing is greatly valued and is related to the most val
ued land: "It's the nicest place for work." Activities related to timber production also have
specific names (see Figure 5.5).



Figure 5.3. Cognitive occupations under the work category "farmer."
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Figure 5.4. Subcategories of sugar cane workers.
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Figure 5.5. Subcategories of workers iuvolved in timber production.
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A category exists for those individuals who fell the trees, cut them, and turn them into
boards or beams. The terciador is the individual who loads the wood on horses or mules and
takes it to the delivery site. A carpenter processes the wood, making furniture, doors, and
window frames. However, forestland in general is valued little since "it is a part of the land
that there's no way to work on it;" it's hilly."

Conclusions
This research offers results useful in understanding the conceptual principles underlying
farmers' management of natural resources. Local perceptions have developed in the context
of the relationship between practices and cognitive and linguistic processes that facilitate the
classification and naming of elements present in the environment. In Nanegal, values, images
and classifications of natural resources and work categories reveal people's relationship with
agricultural and livestock practices as a fundamental aspect of economic and social relations
in the area. Local classification of soils, for example, is in and of itself a way of managing
that resource. The classification of soils as good, bad, workable or not workable, fallow or
susceptible to reforestation suggests actions people take regarding those soils: planting,
allowing to lie fallow, plowing, reforesting or leaving the land as found.

Production practices in forested areas can generate income in the fonn of timber, but this
production practice often destroys the environment in the short tenn. Research into the per
ceptions of residents leads to the conclusion that seemingly unsustainable practices are not
the product of "peasant backwardness;' but of a historical process that combines ecological
potential, market contexts, national politics and the challenge of human survival. Sustainable
rural development and the conservation of natural resources are problems at regional, nation
al and international, as well as local scales. The problem is not simply economic, as the use
of natural resources-whether sustainable or not-is filtered through local people's cogni
tive models which are shaped by social and cultural forces.

Knowledge of local cultural practices, concepts and perceptions of the environment will
contribute to the design of more appropriate management plans for ecosystems. This knowl
edge also involves the hopes of residents. As Posey (1992) has indicated, "The majority of
experienced environmentalists have discovered that if people do not experience a direct ben
efit and have a direct interest in conservation, projects-no matter how well designed-will
have little hope for success in the long tenn." All development processes require not only
recognition but construction on the basis of local concepts and beliefs, elements basic to
understanding how members of a population think, classify and make sense out of their envi
ronment (Nazarea 1999: 91).
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Photo 5.1. Draft animals are used to transport timber from forest areas near the
Guayllabamba River.

(Photograph by Robert Rhoades)

NOTES

1. Dr. Susan Poats provided valuable assistance in reviewing this chapter. Alexandra
Martinez of the UGA Anthropology team worked directly with us in the field.
Dr. Virginia Nazarea provided valuable secondary material and made useful comments
on this chapter. During the fieldwork phase, Dr. Jorge Recharte of FLACSO and Dr.
Robert Rhoades, from the Department ofAnthropology, University of Georgia, collabo
rated with the rl~search team and funded many of the activities.

2. The Latin American School of Social Sciences (Facultad Latinoamericana de Ciencias
Sociales-FLACSO), in conjunction with the SANREM ethnoecology project of the
University of Georgia made this research possible.

3. The current land use and vegetation cover maps for 1966, 1990 and 1994, created by the
Center for Conservation Data (CDC), illustrate changes that have taken place during the
last three decades: in 1966, forests covered 79.8% of the territory in which the commu
nities are located; in 1994, that cover had been reduced to 44%. At the same time, areas
destined for crops increased from 11.2% in 1966 to 26.3% in 1990, and area for pastures
from 7.8% in 1966 to 18.9% in 1990. In 1994, agricultural and livestock zones covered
45.2% of the region (see also Guevarra et al., this volume).
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4. For example, the soche and the deer, animals coveted for their meat, have disappeared
from the zone and are found only at distaut sites. In spite of the scarcity of wild animals,
people still hunt and sell or eat game, especially birds, armadillos and raccoons.

5. While this has been the main technology applied, other agricultural technologies, less
destructive to the forest, have also been used. For example, at the beginning of this cen
tury, residents felled some trees and planted beans in the cleared areas, but did not bum
the remaining vegetation.

6. We use the word agro-industrial in reference to the zone due to the raising of sugarcane
and the production of cane liquor.

7. In their accounts, the presence of the following trees is mentioned:pacche, teme (red and
yellow), malva, tree fern, balsa, cedar, ceibo, moti/on, walnut, bamboo, guarumo, choa
galo, pigue, mabagony, arrayan, lechero, pachaco, pacche blanco, cinnamon, agua
catillo, palm, carachacoco.

8. They mention feeding by a whole range of birds (picches, parrots, predicadores, marra
jos, doves, cocks of the rock, partridges, hawks, guajalitoe, quails, wild turkeys, wood
peckers, moledores, azulejos, ticteres, peacocks, vultures, torcazas), and a number of
snakes and mammals (armadillos, guatusos, guantas, deer, guinea pigs, cusillos, chu
ouris, peccaries, cuyagos, monkeys, tutamonos).

9. Given the number of interviews, it is impossible to do a statistical analysis differentiat
ed by gender and age.

10. Interview with an older woman from La Perla.
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The landscape of the Nanegal microregion is characterized by a patchwork ofcane fields,
pastures, crop plots and forest remnants. The settlement is Nanegal.

(Photograph by Bret Diamond)
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Chapter b

Ecological Diversity of a
Tropandean Landscape

Marcia Penafiel, Felipe Campos, Patricio Fuentes Pozo, Marcelo Guevara,
Carmen Josse, Andres Vallejo, Hugo Valdebenito and Carlos Valle

Introduction
Although many have suggested that human settlements have significantly altered the natural
landscape of Pichincha province in Ecuador, a biophysical characterization of the study area
is lacking. Especially important for determining the possibilities for conservation is infor
mation on ecological communities, the biology and habitats of animal species, and their dis
tribution and current level of conservation. This study was undertaken by the Centro de Datos
para la Conservaci6n (CDC-Ecuador) and the School of Environmental Sciences of the
University of San Francisco in Quito (USFQ).1 From the information collected we were able
to provide cartographic support to the SANREM CRSP-Ecuador program through the cre
ation of maps containing information such as location of human settlements, vegetation
cover and current use of soils. This is essential in evaluating forest remnants in terms of their
resource potential for human communities living in the area and establishing possibilities and
strategies for forest management involving local communities.

This study not only contains information beneficial for local communities but also is
important on the national level, given that the study area is located within the wider buffer
zone of the Cotacachi-Cayapas Ecological Reserve and surrounded by a series of other pro
tected areas such as the Maquipucuna and Mindo reserves. The zone is located in north
western Pichincha province, Quito cant6n, Nanegal Parish, on the western flanks of the
Andes. It includes four communities, Chacapata, Palmitopamba, Playa Rica and La Perla,
and a range of altitudes from 800 to 1500 meters above sea level. Annual rainfall is 2000 mm
and the mean annual temperature is 18 0 C. The area is categorized as part of the humid Pre
Montane zone according to the Ho1drige System (Canadas, 1983) and the Western
Subtropical Zoogeographic Region (Albuja et aI., 1980).

The singular ecological and socio-economic importance of conserving natural forests has only
recently been recognized. Deforestation is one of the most pressing envirorunental problems for
the country (palacios 1993; MREE 1993), and around 300,000 hectares of natural forests are
cleared in Ecuador each year (CAAM 1995). The fauna on the flanks of the Andes are among the
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richest in the world, but the scant patches that remain are in danger and their loss threatens species
and ecological processes that are dependent on them for water, soil and biodiversity.

Methods
Utilizing analysis of historical maps (Guevara et aI., this volume) together with ground
truthing, we created vegetation and soil-use maps. We identified sample sites for the purpose
of collecting data on flora and fauna in each of these four communities, in order to corne to
an understanding of the recent ecological structure and composition of each. Samples were
collected' along 50x2m (0.1 hectare) transects in order to characterize the diversity, frequen
cy, and abundance of vegetation in local forest patches (Gentry 1988), an area thought to be
the minimum for comparing data on the diversity and abundance of species.' Transects were
randomly located in remnants of the forest near the communities of Chacapata and
Palmitopamba.

The height, frequency, number of species (diversity), number of individuals (abundance),
phenological state (presence of flowers or fruit), common name, scientific name, and use of
plants with a chest-level diameter (CLD) ~ 2.5 cm were recorded. In transects where trees
with a CLD ~ 5 cm were found, base area was measured and the Appraised Importance Index
(API) of Curtis and McIntosh (1951) applied. The "wandering quarter method" (see
Bonham, 1989) was used to register abundance and diversity data for only those tree species
with a CLD ~ 10 cm.

Species diversity was analyzed by means of Simpson's diversity index. The similarities of
the two forest remnants, in terms of species composition and relative abundance, was ana
lyzed using Jaccard's Community Coefficient (Ccj) and, given that this coefficient considers
only similarities on the basis of the presence/absence of species, the Overlapping Index was
also used. In this way, both the composition of species and their relative abundance were
taken into account. Description of brush and scrub vegetation was undertaken at sites that
have undergone varying degrees of alteration and are currently in the process of natural suc
cession. Sampling sites were located in the communities of Chacapata and La Perla. Fertile
plant species were collected along established trails and other accessible sites, and these
specimens were treated in the same manner as transects from the natural forest. Finally,
information was collected on pastures and crop lands during walks along trails and the edges
of ravines and orchards, where fertile specimens were taken; information was also obtained
through interviews with a variety of individuals in the communities in the study area.

An analysis was performed on the fauna of areas of natural forest (forests of Urcutambo
and Gavilan de Orongo), areas of scrub vegetation (forest of Urcutambo, bank of the
Cariyacu River), and pastures/crop lands (vegetable gardens, orchards, sugarcane plantings,
and pastures of Chacapata). Information on the distribution of amphibian, reptilian, bird and
mammalian species was collected. To indicate species abundance in every class (amphibians,
reptiles, birds, and mammals), four categories were used: (I) abundant, five or more indi
viduals observed, (2) common, from three to five individuals observed, (3) rare, from one to
two individuals, and (4) absent, no sightings. Local data were compared to national and
regional data documented during the past 20 years.

Samples of amphibians and reptiles were collected at night from trails, ravines and
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streams with the aid of playbacks, and diurnally through the removal of tree trunks, stones
and leaf litter along set transects. Specimens were fixed in a 10% formalin solution, pre
served in a 70% elhylic alcohol solution, and identified at the species level whenever possi
ble.' A list of avian species in the area was constructed based on direct observation during
walks along trails, casual observation during the day, and 519 hours of animal capture with
mist nets. After each scheduled morning and late afternoon capture, animals were identified,
photographed and freed at the site from where they were taken.

Mammals were sampled from observations made during systematic daytime and night
time walks. Area residents were interviewed concerning the occurrence of certain animals
and their use. Mist nets were placed immediately after nightfall to trap bats, and these were
identified, photographed and, in some cases, collected. The skins of especially interesting
specimens were treated with preservatives.' For small mammals, researchers used small
Sherman and medium Tomahawk traps; these were placed near dens, paths and trails of ani
mals, and near fruit trees and crop areas; utilized bait included cassava, peanut butter, cere
als, canned fish arLd essences.

Results and Discussion
Natural Forest

Natural forests were typically located on hilltops, the shores of rivers and the edge of ravines,
on very steep land., and in places inaccessible to humans. The largest expanse of forest rem
nant was 361 hectares and found in the community of Chacapata, followed by a 202-hectare
expanse in Palmitopamba (Guevara et aI., this volume). A natural forest is characterized by
the presence of three strata: herbaceous with large-leaved plants and predominant mosses
and ferns, a middle stratum made up of bushes, lianas and tree ferns, and an upper stratum
consisting of tall Irees. Epiphytes, such as mosses, ferns, orchids and bromeliads, are espe
cially abundant, and approximately 90% of the trees sampled contain epiphytes; among the
well-represented epiphytic genera are Peperomia, Tillandsia, Polypodium, Asplenium, and
Dicksonia. The average height of forest plants is 15.5 m. Ceiba sp., at 35 Ill, is the tallest tree
recorded, while the palm Chamaedorea pinnatifrons is the shortest at 4 m. The complete
composition of this forest is detailed in Table 6.1.

The largest forest remnant in Chacapata is the most extensive and least disturbed, perhaps
because it is farthest from the larger populated centers. The forest contains an abundance of
tall, mature trees with thick trunks, many of which serve as timber species. In addition,
species diversity is greater here than in other forest remnants. Separated only by the
Guayllabamba River, we assumed that the forest of Playa Rica is similar to that in Chacapata.

Forests in Palmitopamba are smaller and more disturbed. One of the dominant tree species
present is the pigua (Acalypha plathyphylla), an indicator of good soil. In general, large, eco
nomically valuable trees are scant and widely scattered. Using the CLD to sample trees equal
to or greater than 2.5 cm, in 0.1 ha of forest (l000m2

), 180 individuals belonging to 53
species from 38 genera and 27 families were registered. Of this total of individuals, 20.5%
are members of the Lauraceae family (Figure 6.1). Nectandra sp. (Lauraceae) accounts for
12% of the total number of individuals registered, followed by Otoha gordoniifolia
(Myristicaceae) with 7.3%, and Aclypha plathyphylla with 6.6%.
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Table 6.1. Diversity and Abundance of Woody Species in 0.1 Ha.

No FAMILY GENUS SPECIES OBH Hgh No COMMON
(em) t(m) NAME

1 ACTINIDACEAE Saurauia tomentosa 16.5 15 2 MOCO
(H.BK) Sprengel

2 ARECACEAE Chamaedorea pinnatifrons 2.5 4 2 MOLINILLO
(Jacq.) Derst.

3 ARECACEAE Euterpe sp. 12 15 1 PALMITO

4 ANNONACEAE Annona cherimola 9 15 2 ANONA

5 BOMBACACEAE Ceiba sp. 22 30 2 CEIBO

6 BOMBACACEAE Ochroma pyramidale 88.5 35 1 BALSA MORADA

7 BRUNELLIACEAE Brunel/ia comocladifoHa Kunth 15 14 1 CEDRILLO

8 CECROPIACEAE Cecropia monostachya Berg 52 25 2 GUARUMO

9 CECROPIACEAE Cecropia sp. 25 20 1 GUARUMO

10 CHLORANTHACEAE Hedyosmun anisodorum Todzia 8.3 15 7 LUPO

11 CLUSIACEAE Vismia baccifera (L.) "Triana 17.5 14 2

12 EUPHORBIACEAE Acalypha plalhyphyl/a Muel/. Arg. 6.8 7 12 PIGUA

13 EUPHORBIACEAE Hyeronima macrocarpa 41.6 20 4 MOTILON

14 EUPHORBIACEAE Sapium utile 9 10 2 LECHERILLO

15 FAB-CAESALPINIOIDE Bahuinia sp. 16 12 1

16 FAB-FABOIDEAE DU$sia sp. 14,6 30 1 CHOGALO

17 FAB-MIMOSOIDEAE Inga oerstediana Bentham 21 15 3 GUABO

18 FAB-MIMOSOIDEAE Inga 18,7 20 2 GUABILLO

19 FLACOURTIACEAE Casearia sp. 43,7 35 3 PALO HUESO

20 LAURACEAE Oeotea floecifers Mez and Sadira 17,4 20 5 TEME
COLORADO

21 LAURACEAE Dcotea floribunda (Sw.) Mez 45,8 25 4 TEME BLANCO

22 LAURACEAE Nectandra sp. 31 15 23 PACCHE

23 LAURACEAE sp.l 37 25 3 CATANGALO

24 LAURACEAE sp.2 20 12 2 AGUACATILLO

25 MALPHIGIACEAE Bunchosia sp. 52 30 1 PILCHE

26 MELASTOMATACEAE Blakes eriocalyx Wurdack 4,5 10 2 ROSAS

27 MELASTOMATACEAE Blakeasp. 20 20 1 FLOR DE MAYO

28 MELASTOMATACEAE Meriania sp. 10 13 2 FLOR DE MAYO

29 MELASTOMATACEAE Miconia sp. 1 14 11 2 CANILLA DE
VENADO

30 MELASTOMATACEAE Miconia sp. 2 18 17 1 COLCA
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No FAMilY GENUS SPECIES DBH Hgh No COMMON
(em) I(m) NAME

31 MORACEAE Ficus cuatrecasana Ougand 52 30 2 TONGLO

32 MORACEAE Ficus dulciaria Dugand 42 20 3 lECHERllLO

33 MORACEAE Ficus mulisH Dugand 24 15 2 TONGlO

34 MYRISTICACEAE Gtoba gordoniifolia (A. DC.) A. Gentry 50 23 13 COCO

35 MYRTACEAE Eugenia sp. 23 18 4 ARRAYANCILLO

36 MYRTACEAE Myrcia faffax (Rich.) DC. 4,7 7 2 ARRAYAN ROJO

37 PAPAVERACEAE Bocconia frutescens L 4,2 6 1 PUCUNA

38 PIPERACEAE Piper aequale Vahl 8 4 2

39 PIPERACEAE Piper fuliginosum Sodira 17 9 5

40 PIPERACEAE Piper hispidum 7.5 7 4

41 PIPERACEAE Piper squamulosum C. DC. 2,8 4 3 ATACO DE
MONTE

42 PIPERACEAE Pipersp. 3.8 6 1 CORDONCILlO

43 PROTEACEAE Panops;s sp. 11 10 2 ROBLE

44 RUBIACEAE Alibertia hispida Ducke 5,9 8 9 ROMBO

45 RUBIACEAE Faramea oblongifolia Standley 4,2 5 5

46 RUBIACEAE Ladenbergia pavonii (Lamb.) Standley 12 15 1 CASCARILLO

47 RUBIACEAE Psychotria af/eni Standley 15 13 2

48 RUBIACEAE Psycho/ria 7,9 7 4

49 SAPINDACEAE Cupania cinerea Poepp;g 7,5 15 1

50 SAPOTACEAE Pouteria sp. 17 15 7 LOGMA

51 SOLANACEAE Sesses corymbiflora Taylor and Philips 3.5 8 2 SAUCO

52 VERBENACEAE Aegiphiia aiba Moidenke 35 17 2 MOSQUERA

53 INDETERMINADA 15,6 13 6 CAPULICllLO

Total and Average 20.4 15.5 180
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Figure 6.1. Family diversity in 0.1 Ha.
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With respect to diversity, the Lauraceae, Melastomataceae, Piperaceae, and Rubiaceae
families are represented by five different species each 9%, or 36% of the total number of
species found. Average height of individuals registered was 15.5 m. Average diameter of
trees registered was 20.4 cm using the CLD method, a figure which indicates that the forest
contains young individuals experiencing normal growth.

In Palmitopamba, a total of 139 trees were registered with a CLD of 5 cm or greater,
18.7% of which belong to Palicourea spp. (forest coffee), 16.5% to Otoba gordoniifolia (car
chacoco), and 6.5% to Euterpe (palm). For the Chacapata remnant, a total of 175 large trees
were measured, among which Pouteria lucuma (logma) was the species most widely repre
sented with 31 trees. Other significant trees were Otoba gordoniifolia (carchacoco) with 14
individuals, and the family Lauraceae (borracho) and Caryodendron sp. (peanut) both with
13 individuals, followed by Phyllanthus juglandifolius (culipesado) with 12 individuals.
These figures are similar to those obtained by Gentry (1988) using similar methods at dif
ferent sites.

Extrapolating from data taken from a one hectare plot, the base area is 45m' and 46m'/Ha
for Palmitopamba and Chacapata, respectively. Pouteria lucuma and Caryodendron spp. had
the largest base areas in Chacapata with 20% and 19.8%, respectively, and Otoba gordoni
ifolia had the largest base area in the forest of Palmitopamba with 53.9%. The total base area
measured is within the 2l-53m' range arrived at by Mori et al. (1983) in five humid-tropical
forests, which indicates that very humid Andean forests, like those in the Nanegal area, could
accumulate base areas similar to or greater than a lowland humid-tropical forest.
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Pouteria lucuma, Otoba gordoniifolia, Caryodendron spp., and Otoba gordoniifolia
species abundant in the Chacapata remnant were also the species most frequently found in
Palmitopamba. On the other hand, species with low frequency levels were generally poorly
represented. Broadly speaking, these species tend to prefer open microhabitats where they
achieve adequate development levels (Valencia and Jorgensen 1992). Otoba gordoniifolia is
the dominant species in the Palmitopamba remnant (AIN=80.7%), and exhibits two of the
three greatest values found in the index (the exception being relative density). In the
Chacapata forest, Pouteria lucuma, Caryodendron spp., and Otoba gordoniifolia had the
highest indices (AIN=45.6; 33.9, and 22.8, respectively). These figures indicate that when
the AIN values are heterogeneous, a few species are contributing a large part to the structur
al composition of vegetation.

The distribution of the number of individuals in both forest remnants takes the form of a
backward "J," typical of the majority of tropical forests (Richards 1952; Hartshorn 1978). In
the case of Palmitopamba, 50% of the trees sampled are in the lower range (5-10 cm), and
the rest are distributed in the upper ranges with a minimal percentage in the highest ranges
(see Figure 6.2).

On a broader geographical scale, Gentry (1988) compared 43 plants from low neotropical
plant communities. He found that the ten families which contribute, in large part, to neo
tropical diversity are, in order of descending representativity, Leguminosae, Lauraceae,
Annonaceae, Rubiaceae, Moraceae, Myristicaceae, Sapotaceae, Meliaceae, Palmae, and
Euphorbiaceae; all of these are present in the forests under study.

"Wandering Quarter Method"
Simpson Diversity Indices for Palmitopamba and Chacapata, respectively, were 0.92 and
0.91. In Palmitopamba, 26 species, including 113 individuals, were registered, and in
Chacapata, 27 species were found, including 127 individuals. Taking the two remnants
together, 44 species with a total of 240 individuals with a CLD ;:: 10 cm were found (see
Table 6.2). However, the number of species thought by residents to be of good or acceptable
quality for the construction of dwellings or furniture making included only 57% of the 44
species registered in both forests. Among the species found, 14 were especially prized for
their quality (see table 6.2); of these, in order of preference, were the teme colorado or
Ocotea floccifera (Lauraceae), cedrillo blanco or Ruagea hirsuta (Meliaceae), Gallino/cara
chococo or Otoba gordoniifolia (Myristicaceae), alpaguayacdn rojo, aguacatillo or Ocotea
puberula (Lauraceae), and myrtle or Eugenia mirtelloides (Myrtaceae). Species composition
indicates a substantial difference between the two forest remnants. Of the 26 and 27 tree
species registered in Palmitopamba and Chacapata, respectively, only 9 were common to
both, for a Jaccard community coefficient of 0.20 (20%) of similarity. The low level of sim
ilarity in the composition of species in both remnants was reconfirmed by the overlapping
index, according to which the level of similarity was only 25.4%.

The parameters taken into account in the analysis of the "state of the forest" in the rem
nants were demographic structure (size) and individual density. In the demographic structure
of the forests of Palmitopamba and Chacapata, no significant differences were found in any
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Table 6.2. Preliminary List of Species Recorded in the Forest Remnants of Palmitopamba
(PAL) and Chacapata (CHP) and Their Abundance.

COMMON NAME SCIENTIFIC NAME FAMILY USE PAL CHP

Aguacatillo Ocotea puberula Lauraceae M(b) 10 2
Alpaguayacon Lauraceae M(b) 1
Alpacedro Meliaceae M(b) 1
Arrayan Myrcia fallax Myrtaceae M(b) 1 2
Borracho Lauraceae 0 2 7
Cafetillo/Sachacafe Picramnia sp. Rubiaceae M(b) 13
Canalo Nectandra reticulata Lauraceae M(,) 1
Cascarilla Cinchona sp. Rubiaceae M(r) 2
Cedrillo Brunellia comocladifolia Brunelliaceae M(b) 2 4
Cedrillo blanco Cedrela montana Meliaceae M(b) 4
Ceibo Ceiba pentandra Bombacaceae ? 4
Chirimoyo Annona sp. Annonaceae 0 5
Choagalo/Shuagaio Vismia baccifera Clusiaceae M(r) 3
Ciruelo 0 2
Colea blanco Miconia sp. Melastomataceae 0 1
Gallino/Carachacoco Otoba gordoniifolia Myristicaceae M(b) 24 13
Guabillo Inga marginata Mimosaceae ? 1
Guabo de monte Inga insignis Mimosaceae ? 1
Guandera Dystovomita sp. Clusiaceae M(,) 1
Guarumo Cecropia peltata. Cecropiaceae 0 4 2
Guayabillo sp. Myrtaceae M(r) 10
J'gua blanco Ocotea sp. Lauraceae M(r) 1
Lacre Rubiaceae 0 1
Lechero Euphorbia Jauriforia Euphorbiaceae M(r) 4 6
LogmalLucma Pouteria lucuma Sapotaceae 0 31
Malva Didymopanax morototoni 0 3
Man' Caryodendron sp. Euphorbiaceae 0 13
Matapalo Ficus sp Moraceae M(b) 1
Mayo/Flor de Mayo Blakea sp. Melastomataceae 0 3
Moco Saurauia sp. Actinidaceae 0 6
Motil-n Hyeronima sp. Euphorbiaceae M(b) 5
Naranjuelo sp Rubiaceae M(r) 6 4
Pacche blanco sp. Lauraceae M(b) 1 2
Palo blanco Verbesina arborea Asteraceae M(r) 4
Palo de monte M(,) 5
Rayado Miconia sp. Melastomataceae ? 1
Rosado Miconia sp. Melastomataceae M(,) 6
SachacaC Palicourea sp. Rubiaceae M(b) 2
Same ? 2
Soda Clavija sp Theofrastaceae ? 1
Teme blanco Ocotea floribunda Lauraceae M(b) 5
Teme colorado Ocotea fJoccifera Lauraceae M(b) 1
Palma Socratea sp. 0 1
Sin nombre local 0 2

Note: Symbols indicating USE refer to timber value [O=with no timber value; M=good (b) or adequate
(r) timber value] according to residents interviewed. Data was collected from January-February and
July-August, 1996.
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of the parameters measured. The demographic structure of both forests, reflected in the small
diameter and height of trees, indicates that these are forests which have undergone a degree
of disturbance and from which virtually every large tree has been extracted.

Tree density of those species with some timber value was relatively high in forests in both
Chacapata, with 390 treeslHa, and Palmitopamba with 232 treeslha, though only 57% of the
species (55% of individuals) had market value as lumber. The volume of potentially useful
wood was low in both forest remnants since the trees had an average volume of only 0.69m3

and 0.98m3 in Chacapata and Palmitopamba, respectively. Taking into account only those
species with value as lumber, plus individuals with a CLD of 50 em, density was 14 and 59
exploitable trees per hectare for Chacapata and Palmitopamba, respectively.

Scrub Vegetation

Trees in this community are low and thin, reaching heights of 15 m or less. The most fre
quently found tree is the malva (Dendropanax macrocarpum [Araliaceae]). Among bushes,
species of the Piperaceae family stand out, the so-called cordoncillos or Piper squamulosum,
P. aequale, the pigua or Aclypha platyphylla (Euphorbiaceae), species of the
Melastomataceae family Blakea eriocallyx, colca or Miconia sp., and the Asteraceae family
Baccharis trinervis Critoniopsis occidentalis, and Vernonia spp.

Pastures and Cropland

Livestock in the region occupy extensive areas of land located primarily in the communities
of Palmitopamba and La Perla, where virtually all forests have disappeared, giving way to
extensive grazing and crop lands on the flattest areas. At the same time, in the area of Playa
Rica and Chacapata, where the topography is more broken, there are small areas with pas
tures and the majority of land is devoted to crops, especially sugarcane. The basis of family
income for most residents is sugarcane Saccharum officinarum (Poaceae). Planted pastures
are, for the most part, made up of two introduced species: fodder grass (Pennisetum pur
pureum) and honey grass (Setaria sphacelata), both belonging to the Poaceae family. In addi
tion, close to homes one commonly sees plantings of banana Musa sp. (Musaceae), maize
Zea maiz (Poaceae), coffee Coffea arabica (Rubiaceae), cassava Manihot sculenta
(Euphorbiaceae), beans Phaseolus vulgaris (Fab-Faboideae), sweet potato Ipomoea sp.
(Convolvulaceae), turnips Colacasia sculenta (Araceae), tomato Lycopersicum esculentum
(Solanaceae). These gardens mainly provide for daily family consumption.

Faunal Divers~ryAssociated with Natural Communities
Among the fauna registered by CDC, 57% were members of bird species, 21 % of mammal
species, and 11 % each of amphibian and reptile species. The diversity of amphibian, reptile,
bird and mammal species present in the Nanegal area was low compared the number of
species already registered in the area for each taxon (see Table 6.3).
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Table 6.3. Comparison between Recorded Number of Species and the Expected Number
of Species.

Class Recorded Expected

Amphibia 18 52

Reptiles 18 42

Birds 93 400

Mammals 23 36

An analysis of the distribution of species in each taxon was undertaken in the different
habitats: natural forest. scrub, pastures and cropland (see Figure 6.2). The greatest number of
species in all taxa are present in natural forests, followed by scrub areas. Disturbed habitats
are comparatively much less diverse. Diversity in each faunal group-amphibians, reptiles,
birds and mammals is described below.

The amphibian community in the area can be divided into two groups, based on ecologi
cal zones. There are those typically subtropical and those found on the flanks of the cordillera
within a range of from 1,000 to 2,000 masl and those typical of tropical zones, below 1,000
masl, but which extend their distribution ranges slightly toward the subtropical range. A total
of 18 frog species, belonging to three families, were registered during field sampling peri
ods. The family best represented is the Leptodactylidae, with 14 species, all members of the
genus Eleutherodactylus. Two species, members of the Bufonidae and Hylidae families,
were reported. The most common species were E. achatinus and B. marinus. both typical of
deforested areas. Within the forest, E. laticlavius is the most common.

A total of 18 species of reptiles were registered in the field, 12 snakes and 6 Sauria. The
Colubrideae were most frequently found, with 10 species of that family observed. Of rep
tiles, the snake Sibon nebulata, the viper bushmaster Bothrops asper, and the black lizard
Ameiva septemlineata were the most abundant. Apparently, these animals are either general
ists or demonstrate a preference for disturbed environments.

A total of 93 bird species belonging to 25 families was registered. The best-represented
group, with 28 species, was the Emberizidae family, with seven subfamilies, including the
tanagers and cardinals with 29 species, followed by the Tiranidos or flycatchers with 12
species and the Troquilidos or hummingbirds with 11 species. Poorly represented groups
include the Falconiformes: falcons, hawks, and eagles, as well as the parrot, the cotingas, and
the wrynecks. A total of 14 species was found solely in the interior of the forest, with the rest
occupying more than one habitat. For these apparently specialized species, the future will be
uncertain if the deforestation continues at the current rate.

A total of 35 mammal species was found in the study area. Twenty-three bat species were



Figure 6.2. Distribution of species by habitat.
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collected, approximately 70% of all species one would expect to find in this subtropical area.
For eight species, the sample area is an altitudinal record, as these are species typical of the
low tropics. One species of Myotis, one of Stenoderma, and one of the genus Artibeus are
being studied in greater detail, as they do not coincide with traditional keys and it is likely
that they are new species. The second among the best represented groups is the rodents,
among which there are mouse species yet to be identified, aud rodents of middle and large
sizes, including the guanta, the agouti, and the squirrel.

Among the carnivores, the Procionido family is predominant, with three species identi
fied. As for nonflying mammals, 78% of those registered are found in the forest, including
mice of the genus Oryzomis and the small raccoon Marmosa robinsoni, present both in the
forest and at the edge of the forest. The common raccoon Didelphis albiventris demonstrat
ed a preference for open areas, and the guanta was found only in ravine habitats.

Findings and Impacts
The heavy colonization process experienced in the area, together with a high level of defor
estation through aggressive exploitation of resources (soil, lumber, and fauna) in the last two
decades, has turned the local landscape into a complex mosaic. Scrub vegetation, pastures,
and crops are the dominant forms of vegetation, and now take precedence over forests. One
of the most important resources, not only at the local but also at tbe regional level, is water.
Given the steep slopes present in the area, run-off is rapid and, where no forest exists, water
quickly washes away the soil, thus leaching nutrients and increasing the flow of rivers and
streams to produce floods on the coast of Ecuador. In addition, the process of evapo-transpi
ration diminishes while dry periods in the area lengthen.

Landscape recovery and regeneration projects are urgently needed, especially in areas
where water has become notoriously scarce, as in the case of the La Perla and San Lorenzo
sectors. This should include the creation of community tree nurseries and reforestation with
Oeotea, Otoba, and Neetandra, species that will provide high quality lumber, in addition to
aiding in the recovery of the original landscape. Management possibilities with a view to
commercial exploitation are virtually nonexistent given that the forest remnants in the SAN
REM study area are few and the extent of these limited. However, the relatively high densi
ty of timber species with a predominance of small individuals suggests that these forest
remnants have a high capacity for regeneration and thus there could be a high potential for
lumber production in the medium and long run. It should also be noted that many species that
are not valued as a source of lumber are very important to local residents.

Water resources have been seriously affected. The high level of pollution in the
Guayllabamba River has led to the local or total extinction of various animal species direct
ly or indirectly associated with the river. For other species, this situation has no doubt meant
the fragmentation of the original population. Contamination of the Guayllabamba River,
however, does not originate in the area but is produced above it, where tributaries such as the
Machangara, Pita, and San Pedro flow into the Guayllabamba, receiving all the organic,
agro-chemical and industrial wastes from the urban-industrial population of Quito and sur
rounding areas.

As for aquatic fauna, especially fish and amphibians, the introduction of exotic fish
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species such as the tHapia must have played a part in the processes of local extinction. The
absence of trout and bullfrogs is important, as these species are fierce competitors for
native fauna. It is entirely possible that the greatest loss the area has suffered is the loss of
biodiversity.

Conclusions and Recommendations
The results of this study indicate that, though lumber extraction and the general degradation
of natural vegetation has been widespread, some species of the premontane forests still
remain, including members of the Lauraceae family. They naturally regenerate witb ease, and
must be managed appropriately, so that they can be exploited for construction and furniture
production. Stands of bamboo and alder can be selectively extracted for the construction and
furniture industries, respectively, as long as the areas cut are reforested in order to maintain
the area as a natural barrier against rising rivers and the erosion of hillsides.

Environmental education programs implemented in the area should be directed to all sec
tors of the population. Environmental problems are widely understood by residents, but they
need help in remedying them. Leaders must be trained to work with environmental projects,
such as reforestation and resource management. The existence of a high level of plant diver
sity, consisting of approximately 95 species, many of which are economically valuable, sug
gests that selective use would lead to protection of the soil resource while providing income
to members of local communities. Given local topographical characteristics (slopes steeper
than 70%), heavy rainfall, fragile soils, and flora representative of the low western flanks of
the Andes, measures must be implemented to assure the maintenance of vegetation cover.
Such vegetation protects, conserves, and regulates hydrological cycles, thus preventing ero
sion and the degradation of soils and the area's biodiversity. Genetic banks and nurseries
should be created for native species with economic or cultural/medicinal value for the local
communities.

Remnants should be maintained in the study area in order to conserve and manage other
resources, such as water and soils, and to serve as corridors and natural habitats for animals that
provide services to crops. A buffer area with the Maquipucuna Reserve, covering a larger area,
could be considered as the reserve's forests are more diverse and the probability that fauna will
survive is greater. However, this would have to take present use and future potentials into con
sideration, so as not to eliminate the local populace from a conservation strategy.

The area is attractive for tourism for a number of reasons. The biodiversity of the Andean
flanks is recognized worldwide. The area is still a paradise for bird watchers. The cloud for
est of the mountain range is also attractive due to the large number of endemic animal and
plant species, and especially because there are few tourist sites in this ecosystem, though
those that do exist are close to the area, the Gavihm de Orongo forests are ideal for this pur
pose. Hunting of some mammal species, such as armadillos, guantas, guatuzas, deer, pecca
ries, sloths and wild turkeys could be managed. Otherwise, local populations will diminish,
along with other species that depend on these. Further integration of the kind of research
depicted in this chapter with the social science studies of this volume is still necessary, and
should be aimed at illuminating why, when and how various groups of species are threatened
and/or how related ecological processes are altered.
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NOTES

1. Institutions participating in the SANREMcEcuador program.

2. Local residents of Palmitopamba and Chacapata assisted biology students from the
Central University of Quito and the USFQ with the collection of data. Community mem
bers provided especially significant information on usage for various species collected.

3. This technique has been developed and applied to obtain comparative data quickly on
plant diversity in a variety of forests (tropical, subtropical, montane, and temperate).

4. Collections are at the Vertebrate Museum of the Catholic University of Ecuador (QCAZ).

5. All material collected is at the museum (QCAZ). Night captures took place during 121
net hours.
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Three Decades of Land Use
Change in the Nanegal tlrea

15GG-155G
Patricio Fuentes Pozo, Marcia Peiiafiel,

Marcelo Guevara, and Carmen Josse

Introduction
The natural landscape of the Nanegal region has been shaped by orogeny and a distinct com
bination of temperature, humidity, rainfall and barometric pressure. These same factors are
responsible for the adaptive radiation of the local complex of flora and fauna species (see
Pefiafiel et al., this volume) and the multitude of micro-climates typical of Ecuador's north
western tropical forests (Acosta-Solis 1962; Cafiadas and Estrada 1978; Dodson and Gentry
1978, 1993; Gentry 1992; Cafiadas 1983; Harling 1986). In addition to protecting the water
sheds, conserving soils from erosion, and regulating climate and hydrology, these mountain
ous forests have provided human populations with lumber, fuel and supplementary products
such as dyes, soaps, fertilizers and medicines. Furthermore, wild animals constitute an
important source of protein for rural dwellers (CESA 1991; MREE 1993). As we have seen
in earlier chapters (Ramon, this volume; Martinez and Rhoades, this volume), this intimate
and exploitative relationship between local inhabitants and the natural environment has exist
ed for thousands of years.

The dependence of humans on these essential and ecosystem-sustaining forest systems
places a special burden on interdisciplinary research teams such as the SANREM project.
The challenge is to integrate biological and social phenomena through time and space in
order to create a complete vision of the landscape and lifescape. One of the critical compo
nents of this interdisciplinary effort is to examine the effects of human activity and societal
"drivers" on land use patterns over time. The purpose of this chapter, therefore, is to discuss
the methods and results of a longitudinal study of over thirty years of land use change in the
general area and the four communities of Nanegal between 1966-1996.

At 78°W-OooN, the Nanegal area has mean temperatures of 18°C and annual precipitation
of approximately 2000 mm. Above the western foothills of the Andean mountain range with
an altitudinal range of 900-1500 meters, it constitutes a buffer zone that has received a great
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deal of attention from development researchers. Understanding landscape changes in the
region, as well as the effect of those changes on local soil conditions, biodiversity and hydro
logical process systems are essential to interpreting current conditions as well as envisioning
the future of such mountain ecosystems.

Methods
Rapid Ecological Assessment

A Rapid Ecological Evaluations (REE) approach was utilized in order to provide informa
tion on the biodiversity and ecology of the Nanegal area for later comparison with other
regions. Other researchers interested in making effective conservation decisions also have
utilized this method in the past (Sobrevilla and Bath 1992). After clearly establishing the
objectives of the study, SANREM researchers initially decided to work with aerial pho
tographs (1966 and 1990; I :60,000) taken by the Ecuadorian Military Geographical Institute
and a LANDSAT Thematic Map (TM) satellite image taken in 1994 by the SPOT multi-spec
tral satellite, acquired with digital support. The REE method was first used to identify sam
ple areas between 1200 and 1700 masl to be categorized by vegetation in the series of
images.

Analysis of the aerial photographs allowed an initial classification, the basis on which
maps of vegetation cover and soil use were created, one for 1966 and the otherfor 1990 (see
maps 7.1 and 7.2). The LANDSAT satellite image was of low resolution and we were only
able to work with three bands as a opposed to seven, contributing to a lower precision than
our land use assessments, which were based on aerial photography. Ultimately, SANREM's
1996 local participatory census of households in the communities of Palmitopamba, Playa
Rica, Chacapata and La Perla served as a method for "ground truthing" and replaced the
satellite image in assessment of vegetation and land use of the most recent time period to be
used for diachronic comparison. Data from the census was adjusted, however, based on the
1994 LANDSAT data, to extend the analysis of area to a comparable size with the 1966 and
1990 data.

The Participatory Agricultural Census
In 1996, as part of SANREM I, Heifer Project-Ecuador and Terra Nueva carried out a cen
sus of all families residing in the four communities. The census included such variables as
access to land, land use, principal economic activity, principal crops, capital goods, activities
outside the plots of land, availability of family labor, and time residing in the zone. A par
ticipatory methodology was applied in the census that allowed the interests of the communi
ties to be incorporated. Through consultation with community leaders, it was decided that the
communities' youth should participate actively in data collection and analysis.! It was felt
this process would encourage the communities and their leaders to utilize the resulting infor
mation for their own benefit, to better understand their own reality, and to train some of their
members in applied research methods (Flora et al. 2000). Face-to-face interviews were
employed to collect information on the amount of land that area households dedicated to
each crop. The amount of land utilized for the cultivation of short-cycle crops (com, beans,
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tubers) aud permaneut crops (principally bananas, achiote, and fruits) was determined.
Though census data indicated whether pastures were natural or artificial, such a determi

nation was impossible to make based on the 1966 and 1990 remote sensing images. Cane
fields were excluded from our crop category and included with pastures during the final
analysis. Even with adjustments made to the LANDSAT satellite image taken in 1994
through spot-checked field verification using GPS, the changes between 1990 and 1994 were
often extreme for a four-year period and frequently differed widely from the 1990 to 1996
trends, which were more consistent with trends in the previous period (1966-1990). That is
to say, even though the census covered a smaller area than did the remote sensing informa
tion, it showed land use patterns in each community that were more consistent with the aer
ial photographs than were the interpretations from the satellite image.

The gross land use categories of the census are similar to those used in analysis of data
derived from remote sensors. The main differences in the two sets of land use categories
resides iu the fact that different categories of vegetative cover were used. An effort was made
to reconcile the definitions of "crops" from the two sources. At the time of the census iuter
view with each community member, informatiou was gathered on the area dedicated to each
crop. To make the census data comparable to the aerial photography information, we added
the hectares in annual crops (e.g., com, beans, vegetables, tubers) to that in pereunial crops
(maiuly bananas, fruit trees, and achiote)', excluding sugarcane land. Cane was excluded
because remote sensors do not distiuguish cane from temporary pasture. Therefore, it was
necessary to add the area in cane to that in pasture when census figures were used to deter
mine land use.

• The aerial photographs differentiated planted (introduced) from native pasture,
but no effort was made in the census to distinguish between the two. Thus, it was
decided to sum the two kinds of pasture in the data based on remote sensors.

• Perhaps the greatest complication arising from the comparison of the two sources
of data is that land was included in the census only if families living in any of the
four communities operated it. Absentee-managed land was not counted. Large
landowners whose land lies in Palmitopamba and La Perla were not interviewed for
the census. Thus., census figures may not accurately reflect the total percentage of
land utilized for crops or pastures in these two communities. Chacapata and Playa
Rica are located on steep gradients and do not contain large haciendas. In these two
cases, it is likely that the majority of land not taken into account by the census is
actually forest or scrub land. The total number of hectares in the census was 3,309,
while the area estimated to be within the boundaries of the four communities based
on the remote sensing maps is 5,100 hectares. That is, the census area is only
64.9% of the total judged to be within the boundaries of the four communities. To
ameliorate this problem, we calculated the land use distribution of the non-censused
land in each community by applying to that area the same proportions as were cal
culated from the satellite image for the entire community. We then added the
hectares in each hmd use category of this residual to the hectares derived from the
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census. This gave us estimates of land use in 1996 that included alJ5,IOO hectares
within the boundaries of the four communities. Since the satellite image was made
only two years prior to the census, the real changes in land use during that time
could not have been great.

Categorizations of Vegetation Coverage
Our vegetation formation and land use maps reflect four units of vegetation based on
PRONAREG's (Cafiadas and Estrada 1978) maps of vegetation: forest (Bh), scrub vegetation
(Ab-referred to elsewhere in this volume as chaparral, or chaparro), pastures (Pa and Pn),
and crops (CC). In some cases, areas associated with a single type of land cover were iden
tified and, in other cases, various types of vegetation were found in a single area and were
represented with ratio data (Table 7.1). Later, a matrix of land coverage by community was
created to obtain absolute values of forest, scrub vegetation, pastures (natural and cultivat
ed/artificial), and crops (Table 7.2).

Natural Vegetation
Land dominated by natural vegetation is the product of regional climate and soil potential;
no other factors have a significant influence. Areas dominated by tree species (rain forest)
and scrub-type forest vegetation are included in this category. Rain forest (Bh) areas include
patches of forests that have experienced very little disturbance, though some selective cut
ting has taken place, or areas of forest vegetation that have not been affected significantly by
human intervention. This category also includes areas that have been completely deforested
but which have subsequently regenerated naturally (secondary forests). Most rain forest veg
etation was situated near hilJtops, riverbanks and ravines, on lands with very steep slopes,
and in areas that are difficult to access. Rain forests are characterized by having three layers
of vegetation: the fitst layer is herbaceous and is found up to 1-1.5m. Plants having large
leaves, such as los anturios, are found there with various species of ferns and plantulas pre
dominating. The next layer approaches up to 10m and consists of shrubs, vines, arboreal
ferns, pahns, and younger trees. The upper layer consists of talJ trees and extends to 30m.
Among the most important flora in this level are arrayan Hyeronima macrocarpa
(Euphorbiaceae), aguacatillos Ocotea floccifera and O. floribunda (Lauraceae) and caracha
coco Otoba gordoniifolia (Myristicaceae).

The forests in the Nanegal area reach an average height of 15m and contain an abundance
of epiphytes with mosses, orchids, bromeliads, and ferns predominating. Areas of scrub veg
etation (Ab) are formed by shrubs, smalJer trees, and grasses and include herbaceous and
woody species that generally have branches beginning at the base of the stem and do not
exceed 10m in height. Among those that are abundant in the Nanegal communities are the
malva Dendropanax macrocarpum (Araliaceae), various species of cordoncillos Piper spp.
(Piperaceae); the pigua Acalypha platyphylla (Euporbiaceae), the Mayflower Blakea erio
callyx, the colca Miconia spp. (Melastomataceae), two species of Asteraceae: Baccharis
trivervis and Critoniopsis occidentalis and the mandor Bocconia frutescens (Papaveraceae).
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Table 7.1. Units of Vegetative Coverage in the Nanegal Area.

Unit of Vegetation Main Units of %
Code Vegetation Coverage Coverage

Bh Primary tropical forest 100%

Ah Scrub vegetation 100%

Pa Cultivated/artificial pastures 100%

Pn Natural pastures 100%

CC Crops 100%

Unit of Vegetation Mixed Vegetation % Coverage
Code Coverage Categories

Ah - Bh Scrub vegetation-Primary tropical forest 50% - 50%

Ah-Pn Scrub vegetation-Cultivated/artificial pastures 50% - 50%

Pa-Pn Cultivated pastures-Natural pastures 50% - 50%

CC-Pn Crops-Cultivated/artificial pastures 50% - 50%

Ah Scrub vegetation 70%
Bh Primary tropical forest 30%

Ah Scrub vegetation 70%
Pa Cultivated/artificial pastures 30%

Pn Natural pastures 70%
Ah Scrub vegetation 30%

(CC - Pal (Crops-Cultivated/artificial pastures) (35% - 35%)
Pn Natural pastures 30%

(Pa - Pn) (Cultivated pastures Natural pastures) (35% - 35%)
CC Crops 30%

Pa Cultivated/artificial pastures 70%
(Pn - CC) (Natural pastures-Crops) (15% - 15%)

Source: CDC, 1997.

Herbaceous species present include various ferns, grasses, guneras, and a few distinct antu
rios. Located mainly near areas of cultivation and pastures that have been abandoned after
intensive agricultural use, scrub vegetation closely resembles the initial phases and process
es of natural renewal and most of the species present are considered "pioneers" of the regen
eration process.
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Pastures
Our definition of pasture includes zones composed of naturally occurring species (Pu) and
cultivated plants (Pa). Naturally occurring pastures are typically dominated by native grass
es that do not require any type of human care; still, these pastures may occur as a result of
land clearing or abandonment of an agricultural area. Likewise, some of these pastures have
natural origins and are found in locations where soil erosion and other land disturbances have
occurred. In these areas, manchones ofsuro or carrizo Chusquea sp. (Poaceae) of consider
able size appear.

Areas of pasture that have been artificially created (Pa) are characterized by species that
have been cultivated, irrigated or maintained for livestock grazing. The species most culti
vated are the gramalote Pennisetum purpureum and pasto miel Setaria sphacelata (Poaceae).
Cultivated cane fields Saccharum ojjicinarum (Poaceae) fell into this category because aeri
al photographs did not distinguish them from pastures.

Crops
Long and short-cycle crops were grouped into the category (Cc). Locals seasonally cultivat
ed com Zea rnaiz (Poaceae), beans Phaseolus vulgaris (Fabaceae), sweet potato-Ipomoea
sp. (Convolvulaceae), papa china-Colacasia sculenta (Araceae), manioc Manihot sculenta
(Euphorbiaceae) and tornate rifi6n-Lycopersicum sculentum (Solanaceae). Other land in the
area is utilized for the permanent cultivation of coffee beans Coffea arabica (Rubiaceae),
achiote-Bixa orellana (Bixaceae) and fruits such as lemons and oranges Citrus spp.
(Rutaceae) and semi-permanent crops such as banana-Musa sp. (Musaceae).

Results and Discussion
In 1966, primary rain forests covered 4,237 hectares (83%) of the 5,100 total hectares with
in the four Nanegal communities; the remaining 17% included scrub vegetation, pasture,
cane, and small parcels of cropland. Palmitopamba is the oldest settlement area, and in 1966
its territory was 66% forested and had approximately 25% of its land utilized for either pas
ture or sugarcane fields. At the same time, 91 % of land in La Perla, Chacapata, and Playa
Rica was characterized by forest cover (see Figures 7.2-7.5). It was not until the early 1970s
that the Amazon Basin, and to a lesser degree the western slopes of the Andes, became a pri
mary destination for migrations from Imbabura and Pichincha (SANREM Community
Census, HPI-Terra Nueva 1996). Population pressure exerted by these new colonizers was
extremely high; during the period from 1966 to 1990, natural forests decreased in size from
4,237 to 2,111 hectares. In other words, in 24 years of recent human activity, more that 41%
of primary forests were lost, and land area dedicated to pastures and sugarcane tripled from
13% to 39% coverage in the entire region (see Table 7.2). Similarly, scrub vegetation cov
ered only 37 hectares (0.6%) of land in 1966; in 1990 it occupied 643 hectares, equivalent to
12% of the total land area in the zone. The incredibly high rate of increase of scrub vegeta
tion is due to the cutting of forest and abandonment of agricultural and pasture areas.

We estimate that during the first half of 1990s the rate of deforestation did not slow (the
simple rate was -1.7% annually during the first period (1966--1990) and -1.8% during the
first six years of the most recent decade). Pastures and cane fields grew at a rapid rate in the



Figure 7.1.

Land Use Change, Four Communities In the Nanegal Parish,
Pichincha Province (1966-1996)
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pre-1990 period and continue to increase after 1990 as well. The amount of cultivated land
grew very gradually over the entire 30-year period.

Landscape Transformation by Community
Palmitopamba

According to data taken from remote sensing, total land area of Palmitopamba was estimat
ed to be 1,745 hectares. The census accounted for only 1,158, 66.4% ofthe estimated terri
tory. Because Palmitopamba is the oldest community in the zone (founded in 1961) its
natural forests reflect the greatest impact of human presence among the four communities
(Figure 7.2). In 1996, the community had at least 198 hectares (approximately 15%) of its
territory forested. 3 If current exploitative tendencies do not change, Palmitopamba will soon
be without a single hectare of natural forest. Since 1990, there has been evidence of a strong
rise in scrub vegetation, pastures, and cane fields equaling more than 60% of the land area
for the entire community. As opposed to the other communities, the percentage of scrub land
seemed to experience a slight decrease during the last period.

The communities of Palmitopamba and La Perla are not very mountainous, allowing for
large areas of sugarcane cultivation in addition to smaller areas dedicated to corn and banana
for household consumption. Palmitopamba had the highest total land area dedicated to
cane---estimated at 257.7 hectares (22.3% of the land area in 1996).' La Perla households
have specialized mainly in the cultivation of annual crops such as corn and beans. The 1996
census suggests that 148 hectares of land (27.8%) were cultivated lands (excluding cane
fields) in La Perla.

La Perla
La Perla is the smallest of the four communities, with a total land area of 895 hectares or
17.5% the total land area of the study zone (see Table 7.2).' Until 1996, La Perla retained the
same amount of forest as Palmitopamba-a community double its size. Between 1966 and
1996, three-fourths of the forest area in La Perla has disappeared. Most areas that remain
covered with natural growth are located along ravines that feed into the Guayllabamba River
in the sector of San Lorenzo in the lower part of the community.

In 1996, it is estimated that scrub vegetation comprises 24% of the land area of La Perla,
nearly a doubling in six years. Pastures increased from 7.6% to 32% of the La Perla area. The
amount of land dedicated to pastures and cane increased between 1966-1990 but has
remained constant between 1990-1996; cultivated areas grew from nearly zero to 17% dur
ing the initial period and remained stable during the early 1990s (Figure 7.3).

Chacapata

The community of Chacapata, founded in the year 1969, has the second largest land area
after Palmitopamba. With an estimated 1,387 hectares of total land area,' Chacapata is situ
ated on rough and uneven land with steep slopes. Deforestation was less during the first peri
od (1966--1990) than in other communities, but the rate of decrease tripled in the six years
between 1990 and 1996. In 1996, Chacapata had the highest percentage of forested land area
among the four Nanegal communities (33% or 456 hectares), most located in difficult to
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Table 7.2. Changes in Land Use in Four Communities of the NanegalArea (1966-1996).

Forest Brush Land Pastures + Crops Total
Sugar Cane (except cane)

Year COMMUNIn' ha % ha % ha % ha % ha

1966 PALMITOPAMBA 1164.7 66.7 35.1 2.0 446.3 25.6 99.3 5.7 1745.3

LA PERLA 824.5 91.9 0 0 68.7 7.7 3.6 0.4 896.0

CHACAPATA 1272.7 91.7 0 0 114.8 8.3 0 0 1387.8

PLAYA RICA 975.7 91.1 0.6 0.1 94.8 8.9 0 0 1070.9

Total 4237.6 83.1 36.0 0.7 724.5 14.2 102.9 2.1 5100.1

1990 PALMITOPAMBA 352.0 20.2 273.9 15.7 921.3 52.8 198.1 11.3 1745.3

LA PERLA 286.5 32.0 141.0 15.7 313.2 35.0 155.3 17.3 896.0

CHACAPATA 861.0 62.0 57.5 4.1 455.8 32.8 13.6 1.0 1387.8

PLAYA RICA 611.6 57.1 171.5 16.0 286.9 26.8 0.9 0.1 1070.9

Total 2111.1 41.4 643.9 12.6 1977.3 38.8 367.8 7.2 5100.1

1996 PALMITOPAMBA 237.7 13.6 397.0 22.7 991.2 56.7 120.2 6.9 1746.1

LA PERLA 240.6 26.9 214.9 24.0 279.9 31.2 160.3 17.9 895.7

CHACAPATA 456.1 32.9 189.1 13.6 669.9 48.3 72.7 5. 1387.8

PLAYA RICA 268.3 25.1 175.4 16.4 490.2 45.8 136.8 12.8 1070.7

Total 1202.7 23.6 976.4 19.1 2431.2 47.7 490 9.6 5100.3

Note: The 1996 land use data has been compiled by adding estimates of use of residual land (derived
from estimates of land areas and uses from the 1994 LANDSAT image) to land use information on
3,309 ha. obtained from the 1996 participatory census.
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Figure 7.3.

Land Use Change, La Perla (1966-1996)
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access areas near watersheds, especially along the Cariaco River (Figure 7.4).
Chacapata and Playa Rica, both recently settled, have a lower proportion of scrub land and

scrub vegetation than the other two communities. In particular, the satellite image from 1994
shows a much higher percentage of scrub land in Palmitopamba and La Perla than in
Chacapata and Playa Rica, suggesting that haciendas in the first two communities allow a
high percentage of their land to go to scrub vegetation. Land utilized for agricultural pur
poses until it is "worn out" is typically abandoned and eventually gives way to the natural
succession of vegetation. Cultivated land in Chacapata (apart from sugarcane) is limited (5%
of the hectares cultivated in 1996). The principal crop is sugarcane, which accounts for at
least an additional 5%, according to the participatory census.

Playa Rica
Playa Rica was founded in 1978. This community, located adjacent to Chacapata, ranks third
in terms of total land area (1,070 hectares) and is proportionally less mountainous than its
neighbor. The processes of land alteration and change in these two communities are appar
ently similar; from 1966 to 1990 the forest area of Playa Rica dropped to 611 hectares. This
is equal to less than two-thirds of the initial coverage of 975 hectares. In the early 1990s, it
took only one-fourth as long to lose an amount of forests that nearly equaled the loss in the
previous 24 years (343 vs. 364 hectares, respectively). The loss of forest that has taken place
only recently, is not surprising since the community was not founded nor substantially pop
ulated until midway into the 1966-1996 period. Cultivation became important during the
1990s, and meant the felling of trees as well as substantial increases in the amount of land
dedicated to pastures. Pastures have increased from 9% to 36% between 1966 and 1996.
Scrub vegetation grew rapidly during the first period (from 0% to approximately 16%) and
remained steady during the following six years. It appears that initially some migrants lived
off of wood production, and only in later years converted substantial amounts of forest land
to sugarcane fields, livestock grazing or for other agricultural purposes (Figure 7.5). The cul
tivation of short-cycle crops was not important until after peasants had cut a substantial por
tion of the existing trees. It is possible that the sale of wood subsidized the purchase of basic
foods in the early period of settlement.

Conclusion
The transformation of the Nanegal landscape accelerated by the initial establishment of
migrant communities has resulted, in general, in the loss of natural vegetative cover and the
introduction of cattle ranching and monoculture crops such as corn, beans, and sugarcane.
Patterns of forest compositional change indicate disturbance and selective exploitation of the
most important timber species, including the teme, (Ocotea floccifera; family Lauraceae),
pacche, (Nectandra sp.), and aguacatillo, (persea sp.). Many plant families currently found
in the forest-including Piperaceae, Melastomataceae, and Cecropiacea-are indicators of
alteration and natural succession processes. At one time palms and some species of the
Meliaceae family, important for hard wood or because they are an indication of primary for
est, were a common and integral part of these forests. Currently, palms are very scarce, and
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Land Use Change, Chacapata (1966-1996)
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Land Use Change, Playa Rica (1966-1996)

Figure 7.5.
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no Meliaceae was sampled. The forests of Nanegal have 50% less diversity of flora than
those of the neighboring Maquipucuna Reserve (Gentry 1992); presumably, faunal abun
dance in the Nanegal area is equally reduced.

These changes are not surprising considering the mounting pressure natural forests expe
rience due to an increase in human settlement. More interesting than this truism are the
insights that can be gleaned through the translation of general statements about forest degra
dation into more substantial claims concerning rates of transformation under identified con
ditions. The value of the assessment methodology utilized here lies in its ability to
simultaneously track modifications spatially and temporally.

Agricultural practices of wood extraction likely helped to develop a more active market in
both the service sector and production in general. However, the past 30 years of changes have
created various environmental problems, including marked regional climate change. Water
sources are disappearing, land is being degraded and eroded at high rates, agrochemical use
is common, native fauna have disappeared (see Pefiafiel, et aI., this volume) and local infor
mants have suggested that precipitation has decreased noticeably in the past 20 years. These
problems, along with low soil fertility, create a cyclical degradation process; agricultural
areas and cattle farms are being abandoned frequently and are transformed into scrub vege
tation. "Strategic zones" of natural forests were located near the headwaters of rivers and
ravines and in areas d:ifficult to access in 1996. Because forests are a water source and rep
resent a priceless genetic bank, even small patches that remain need to be conserved. We
anticipate that an analysis of diachronic changes will have utility for researchers struggling
to identify the current context of degradation. Not only can we conclude that the felling of
trees leads to soil erosion, but we can indicate the rate of change of soils in different parts of
the zone. Creating a socially, economically and ecologically sustainable development strate
gy, however, will require accurate assessment of the behavioral and political adjustments that
must take place in order to counteract present trajectories.

NOTES

1. For a detailed description of the methodological process of the census, see Flora et al.
1997.

2. A tree that produces a flower used for coloring and seasoning in certain Ecuadorian dish
es.

3. The percentage vmies according to the denominator that is used. Based on the area
accounted for in the census (l ,158 hectares), the percentage of forests is 17%; if we sup
pose that the area not accounted for in the census (primarily holdings by large landown
ers, Le. haciendas) does not have forests, the percentage would be only 11 %. The most
probable answer is that the "real" percentage is somewhere in between these two figures.
It is not very likely that the haciendas have a higher proportion of forest than the small
property owners upon whom the census was based.
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4. Playa Rica follows with 100.6 hectares of cane (12.2% of the area accounted for in the
census), then Chacapata with 70.6 hectares (8.9%), and finally La Perla with only 34.6
hectares (6.5%). In terms of the total land area of the communities, it is more likely that
the percent of cane is underestimated in La Perla because cane is cultivated rather intense
ly in La Perla and Palmitopamba.

5. According to remote sensing, 530 hectares (59.2%) of the total estimated land area was
accounted for in the census.

6. The land area accounted for in the census is equivalent to 827 hectares, (57%) of the esti
mated area according to remote sensing.
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Chapter 6

Sustainable cr~ronomic

M.ana~ement of Su~ar Cane in a
fra~e Tropical Landscape

Fabian Calispa and Marco Castillo

Introduction
Sugarcane has always been the dominant commercial crop in the Nanegal area and has been
grown without renewal on steep sloping fields for well over a century (Martinez and
Rhoades, this volume). Early in the 1900s, sugarcane producers from this region supplied a
regional market for raw sugar. Currently, local sugarcane is processed into sugarcane liquor
(aguardiente) and hard raw brown sugar (panela) for sale largely outside the region (Guest,
this volume). While sugarcane is only one component in household production strategies that
also includes livestock and gardens, it is still the main motor of the local economy. In this
chapter, we examine the degree to which traditional sugarcane production is ecologically
sustainable. In the process we will compare traditional systems with modem, high-input pro
duction in order to seek ways to improve local production without large additional purchased
inputs. Additionally, cropping alternatives will be reviewed which can help maintain the eco
logical qualities of the traditional system while simultaneously increasing its profitability
and efficiency.

The advance of the frontier and more recent influences of chemical and mechanized agri
cultural techniques have modified the farming system of the rural people living in the
Nanegal area. Agroecology aims to reverse or slow the negative effects of agrochemical
farming by combining indigenous cultivation techniques with alternative sustainable agri
culture principles. Ultimately, agroecology should allow the development of new technolo
gies or management practices capable of reducing erosion, increasing fertility of the soil, and
diversifying the sources of income for rural families. The first phase of our research identi
fied economically and environmentally friendly technologies currently in use and also uti
lized farmers' traditional knowledge to explore methods for the creation ofmore efficient and
productive technologies and systems. In the second phase, applied experiments with planti
ng beans (Phaesolus vulgaris) in sugarcane residue were analyzed in terms of land use effi
ciency, utilization of labor, and production of income for both workers and landowners.

147
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Theoretical Framework
Export-oriented sugarcane is typically a monoculture crop produced with extreme amounts
of purchased agricultural chemicals. Many researchers agree that despite high productivity,
modem capital-intensive agricultural techniques-often leaves soil bare and has exacer
bated various environmental and social crises (Altieri 1983). Chemical mechanized agricul
ture frequently results in the degradation of natural resources through drastic reductions of
biodiversity and the erosion and salinization of the soils, contamination of water and food
with pesticides, and desertification. Furthermore, the industrial model of agricultural devel
opment (the "Green Revolution") did not resolve the social and economic problems of the
third world, since important ecological and economic variation was not taken into account.
The reasons for tltis failure were numerous. The technologies of chemical mechanized agri
cultural production are efficient only in temperate climates and flatlands, and do not perform
similarly in the tropics, especially in mountainous areas (Primavesi 1992). High-input tech
nologies such as irrigation, fertilizers, and hybrid seeds did not diffuse uniformly among
farmers (Acosta 1992). In fact, many subsistence and small-scale producers were forced off
their land without the possibility of urban employment.

Current formal state or internationally-sponsored agricultural research is still technologi
cal in focus. Biotechnology-the use of transgenic varieties resistant to herbicides and organ
ic substitutions that replace agrochemicals-is an example of a more recent attempt to deal
with the industrial inadequacies of chemicals. This modem approach, however, does not
address the heart of environmental problems in tropical mountainous areas, nor does it ques
tion the monocultural structure maintaining the ecological instability of modem agriculture.
In order to counter these weaknesses, SANREM has focused on native Ecuadorian agro
ecosystems. Our approach was to use basic ecological principles in addition to cultural,
socioeconomic, biophysical and technical dimensions to understand and improve agro- .
ecosystem management (Altieri 1995).

Elements and Requirements
of a Sustainable Agriculture

Sustainable agriculture should maintain land productivity over a decade or more with the
annual yield of production showing a nondeclining trend at the mean level to satisfy the
basic nutritional and economic needs of the farmer or community (Izac and Swift 1994).
In order to be successful, agricultural systems should function as natural ecosystems,
allowing not only desirable economic gains for individuals but social equity and the main
tenance of a stable ecology as well. According to Altieri (1995), such a system would
include the following:

• High species diversity and change in complex trophic interactions;

• Relatively-closed mineral cycles that capture nutrients and avoid their lixiviation;

• A decreasing relation between productivity and phytomass, where energy is utilized
more for maintaining the system than for production of additional phytomass;



Ecol~cal Divcrsilt Land Usc Chantc, and Production Systcl1lS I' 149

o Maintenance of stable populations of insects, pathogens and weeds which depend on a
diversity of predators, parasites, competitors and antagonists;

o Decomposition of organic material which depends on the diversity of invertebrate
microorganisms and the complex interactions among soil organisms.

Additionally, Guazelly (1993) suggests that successful implementation of tropical agricul
ture depends greatly on understanding ecological succession within an ecosystem. Lands uti
lizing sustainable techniques should be easier to manage since the expenditure of energy in
labor and external inputs is naturally reduced.

Indicators of Sustainability
Since measures of sustainability are inherently relative, indicators can be defined only for
predetermined locations, spatial and temporal scales, management practices, and sociopo
litical contexts (Astier and Masera 1996). This study focuses specifically on field data
collected during an annual agricultural cycle in Nanegal (1995-96). Since information on
alternative systems of agriculture under similar conditions was not available at the outset
of our research, we eompared agricultural functioning with that of natural ecosystems in
the same area. Our complete concept of sustainability consists of the following general
attributes;

o Productivity; the ability of an agroecosystem to provide the required level of goods
and services, production and earnings in a certain interval of time.

o Equity; the ability of a system to distribute the productivity (benefits or costs) in ajust
manner. Equity includes the distribution of prOductivity among those affected in the
present or in the future (inter-generational equity).

o Stability; the maintenance of a dynamic, stable equilibrium and productivity over the
long term.

o Resilience; the capacity to return to a state of equilibrium or maintain a productive
potential after the system has suffered extreme events (hurricanes, fires, and the fall of
prices of products important in the agroecosystem).

o Flexibility; the capacity of a system to maintain a level near equilibrium in the face of
usual environmental events.

o Adaptability; the capacity of the system to encounter new levels of equilibrium and
maintain productivity in the face of long-term changes in the environment.

o Self-sufficiency or self-reliance; the capacity of a system to regulate and control its
interactions with the exterior. Included here are processes of organization and mecha
nisms of regulation of the socioenvironmental system to define internally its own
objectives, priorities, identity and values.

o Environmental indicators. These indicators should provide information about the
capacity of a system to be continuously productive without causing major deteriora-
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tion of the ecosystem. The indicators that we used for this analysis are: soil cover, ero
sion, diversity, percent of organic material, recycling of biomass, nitrogen in the soil,
and biotic regulation of pests.

• Economic and social indicators. We measured not only changes in economic prof
itability (net income) but also employment benefits and changes in employment and
net-income. Social feasibility means that peasant families can occupy themselves pro
ductively on their farm and reproduce themselves socially, recreating and strengthen
ing the cultural practices of their local culture.

Though the household census undertaken by the SANREM HPI-Terranueva team in 1996
indicates that sugarcane composes only 13% of the census area (see Table 8.1), inhabitants
still view it as their most important crop. Correspondingly, our results indicate that sugarcane
uses more labor than any other crop. In the agricultural phase, more than 41,000 days of indi
vidual labor are annually devoted to its harvest. The income sugarcane generates is very high
at both regional and household levels. Yearly salary is another indicator that sugarcane is a
major source of income for workers in the area; among those surveyed, more than $US
104,000 is paid for labor per year. In addition, sharecropping practiced by families that do
not have land permits employs a large segment of the population. As pointed out by Guest
(this volume), complex labor arrangements are involved in processing sugarcane liquor by
different dispensing units. Some liquor producers use their own household labor, while other
owners contract migrant or local workers.

Table 8.1. Predominant Activities in the Nanegal Area.

Activity Hectares 0/0 total area

Cattle raising 960 29.0%
Sugarcane 463 7.0%
Short-cycle crops 23 .7%
Subsistence crops 26 .8%
Other crops 40 1.2%
Forestry 1,735 52.4%
Other uses 62 1.9%

TOTAL 3,309 100%

Source: SANREM Participatory Census. HPJ-Terra Nueva 1997.



Ecological Div(mlj; Land Use Chan~, and Production Sr~tcms I' 151

Organization for Production in the Market
Since the breakup of the government's alcohol-marketing monopoly in the mid-1980s, the
sugarcane liquor market along with the amount of land dedicated to the cultivation of sugar
cane have substantially increased. Because they are not organized, producers individually
confront a well-structured marketing network with refineries that fix the price and the con
ditions for payment. In the past, buyers paid in advance in order to assure delivery of liquor.
Now, however, producers cover the cost of processing with their own resources and wait
nearly two months to receive reimbursement from the sale of their products. Because of these
difficulties, local farmers in search of alternatives to liquor production have undertaken sev
eral initiatives. One initiative supported by a group of medium and large cane growers pro
ducing panela (brown sugar in solid form) for the organic market exists but depends on the
availability of a great deal of capital for its success. A large initial investruent in a process
ing plant, a sanitary registration and organic seal, and a managerial structure for accessing
the market are a few of the basic requirements farmers must satisfy before real economic
compensation for labor can be met (see Guest, this volume, for more detail).

Methodology
In addition to utilizing information from participatory community meetings and other SAN
REM-Ecudaor projects, the agronomy research was anchored in analytic description and
comparative analysis (CLADES 1996). Our method describes and measures specific proper
ties of the agricultural systems for comparison with (1) an ecosystem under natural condi
tions; (2) traditional agroecosystem of greater complexity; and (3) the yields obtained from
conventional agriculture. Utilizing such a variety of comparisons will provide a more objec
tive picture of the productive reality and the state of natural resources in the area.

Participatory Data Gathering
To obtain data from our first cycle of research and experimentation, three or four farmers were
selected from each community. We accompanied these farmers daily and observed their agri
cultural practices. These direct observations were complemented in the field with
(1) weekly measurement of soil cover; (2) collections of soils carried by run-off water to esti
mate erosion; and (3) identification of native vegetative species through collaboration with
local families (including children) who knew the common names of many species. The gath
ering of data and measurements was also a process of increasing consciousness on the part of
the producers who gradually gained new knowledge and a different perspective on farming.

Measurements
In order to measure the sustainability of sugarcane production, we utilized the indicators of
sustainability outlined above. Weekly field visits focused on the following:

1. Soil cover as a temporal measure of permanent soil coverage. Whether soils were
covered by stubble, natural vegetation such as weeds, or by the crop itself was
recorded. Erosion is an estimate of the amount of soil lost by hectare per year. We
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did not install procedures sufficient to measure total erosion on each of the 16
farms due to steepness and size limitations. Instead, soil eroded by rain and rivers
was collected within small parcels (lOrn') for the purpose of measuring soil loss.'
We gathered measurements weekly during the rainy season and not at all during
the dry season, since the soil is permanently protected and the risks of erosion are
minimal in the latter.

2. Organic material data were obtained through the analysis of different samples
(from 3-5, with 20 cm depth) of terrain planted with sugarcane.

3. Nitrogen and soil data were gathered through analysis of soil and field measure
ment with nitrogen strips. Once we confirmed the validity of the analysis of the
nitrogen strips, we used only this method. The samples were taken in specific peri
ods of the agricultural cycle when the cane began to regrow, after the first and sec
ond weeding, and before harvesting.

4. Recycling of biomass is the quantity of stubble generated by the crop itself and
by the native vegetation that is integrated into the soil. The collection of material
was undertaken after cleaning and after harvesting. The final measure is the aver
age of the sum of partial measurements (3-4 samples/hectare), which are samples
of the ground cover for a square meter of area, calculated in t/ha.

5. Biotic regulation includes damage by disease and natural pests. To establish the
level of damage, we took a crop sample and estimated the "economic level of
damage." Once a pest or disease was identified, we observed natural enemies and
the natural forms of control.

'6. Employment and net income were used as economic indicators of sustainability.
We measured employment as the number of workdays individuals were employed
iu all phases of production, and we calculated net income using a method that
establishes family labor as a fixed cost. As a result, our methodology established a
fixed income for each farm. In all cases analyzed, farmers maintained other agri
cultural and nonagricultural activities and there were no small farmers owning less
than 10 hectares who lived exclusively by sugarcane production. The objective of
this analysis was to determine if sugarcane production actually compensated for
the cost of family labor.

Findings
Sugarcane Production

In order to plant sugarcane, farmers first clear a part of the forest, then plant maize and other
annual crops, such as white carrots, beans and cassava. This composition of crops is typical
ly maintained for three or more harvests in order to take advantage of all available natural
organic fertilizer. Also, this first stage of planting of subsistence and market annuals provides
food and income while making the transition to permanent sugarcane. Next, the fields are
prepared and cane is planted as their long-term commercial crop. There are a number of cane
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varieties in Nanegal, including POJ, though the thinner and harder Cuban and Puerto Rican
types are most commonly grown. Farmers indicated an economic basis for their variety pref
erence-neighbors and laborers are unable to consume sugarcane juice from the reedy vari
eties. Though stem-borers (Diatrea sacharallis) were present in most of the cane, damage
levels are not significant due to the presence of a controlling wasp (Hymenoptera family).
Farmers were surpJised when we informed them of the wasp's biocontrolling function since
they often eliminated colonies, judging them to be a danger to workers.

Two forms of producing sugarcane can be identified in the study area: manual manage
ment and chemical management. With manual management, all labor associated with sugar
cane production, from eliminating native vegetation (weeds) through harvest, is undertaken
with family or contracted labor. This method was generally used in cane plantations less than
10 hectares. To control native vegetation, small (<10 ha) and medium producers (>20 ha) uti
lized family or contracted labor. Some producers work exclusively with family labor, others
contract the weeding with families that live by farm-day labor. Other producers get the work
done by entering sharecropping agreements with those who do the weeding. Large cane
growers, on the other hand, employ systemic herbicides' and synthetic fertilizers (urea and
potassium). Small producers, without family labor and constrained by the high cost of a day'S
wage, also use herbicides. With chemical management, the elimination of the native vegeta
tion (weeds) was done by applying herbicides. Herbicides are used on large sugar plantations
(>10 ha) or in field8 of owners who do not live in the area.

The central difference between the two management methods is more immediately appar
ent in the impact on the soil. With manual management, weed stubble left in the field all year
provides decent protection for the soil, while with herbicides, the soil is uncovered for more
time and is subject to water erosion (see Table 8.2). In both systems, slow growing cane is
eliminated to avoid the presence of immature cane during the harvest. Usually cuttings are
carried out during Ihe first cleaning, the first weeding, and the elimination of the excess
leaves from the cane. None of the farmers who participated in the study analyzed their soil
in order to discover its nutrient or organic state.

Table 8.2. Cover and Erosion by Land Use.

Production Activiity Yearly Cover Erosion Risk Soil Loss
(# months) (TonslHalYr)

Primary Forest 12 low 20
Pasture 12 low 10
Cane (manual) 10 medium 40
Cane (herb) 6 high 80
Short cycle crops 6 high 100
Subsistence crops 10 medium 40

Source: Field research.
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A majority of the sugarcane plantations in the zone are over 20 years old and have con
tinually produced a harvest. In all of the cases analyzed, chemical fertilizers were not uti
lized. Table 8.3 shows the high values of phosphorus, calcium and magnesium present in
primary forests compared with levels typically present in cane fields (Table 8.4), and sug
gests a slow but evident deterioration of soil fertility in the Nanegal area.

Table 8.3. Forest Soil Analysis.

Sample n Clay pH M.O.% P K Ca Mg S CIC
(ppm) (ppm) (ppm) (ppm) (ppm) (meq%)

72 6.5 4.3 3.5 25 430 200 7 10.4

2 77 7.1 5.3 11.0 25 350 128 28 12.3

3 84 6.9 5.8 12.0 26 380 135 28 17.7

Source: Laboratory analysis.

Table 8.4. Sugar cane Field Soil Analysis.

Sample n Clay pH M.O.% P K Ca Mg S

1 46 6.9 3.0 4.0 0.3 7.0 0.6 7.71

2 34 5.2 2.7 1.0 0.4 7.6 0.7

3 48 5.3 3.2 3.0 0.5 8.4 1.1

Source: Laboratory analysis.

Evaluations of the Sustainability of Sugarcane

Soil Cover and Erosion

Three months after harvesting, farmers eliminate native weeds from the field to avoid com
petition with myriad forms of cane regrowth (see Table 8.5). At six months, a second clean
ing is administered, and leaves are cnt from the larger cane to slow its growth and avoid
disparate maturity dates. The process of "double weeding" leaves only a residue to cover the
field. When the cane is harvested, weeds-often native shrubs-are eliminated again (see
Table 8.6). Because of local relative humidity and temperature, organic deposits that remain
in the soil are recycled in a short period of time. In cane fields managed manually, erosion
risk is lowered because the soil remains covered practically all of the year. In contrast, in
cane fields where weeds are controlled through herbicide application, the quantity of residue
that covers the soil field is minimal.
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Table 8.5. Native Vegetative Regrowth in Cane Fields after Clearing.

Common Name

Cadillo de mazorca
Bledo de puerco
Biedo espinoso
Altamisa
Pasto Oloroso
Anisillo
Botoncillo
Verbena
Platanillo
Cana fistula
Cadillo morado
Correhuela
Pepino de monte
Pasto bermuda
Cortadera
Coquito
Nigua
Paico
Hierba hedionda
Hierba de conejo
Lechuguilla
Pincel
Hierba de golondrina
Ortiga
Campanilla
Bejuquillo
Dormidera
Balsilla
Siempre via
Pasto de polio
Verdolaga
Hierba mora

Source: Field research.

Family

Euphorbiaceae
Amaranthaceae
Amaranthaceae
Compuestae
Gramineae
Umbeliferae
Rubiaceae
Verbenaceae
Leguminosae
Leguminosae
Gramineae
Covolvulaceae
Cucurbitaceae
Gramineae
Cyperaceae
Ciperaceae
Melatomataceae
Chenpodiaceae
Solanaceae
Gramineae
Gramineae
Compuestae
Euphorbiaceae
Urticaceae
Convolvulaceae
Convolvulaceae
Leguminosae
Euphorbiaceae
Piperaceae
Polyginaceae
Portulacaceae
Solanaceae

Genus species

Acalypha alopecuroides
Amaranthus dubius
Amaranthus spinosus
Ambrosia artemisifolia
Anthoxanthum olorosum
Apium leptophyllum
Borreria laevis
Bouchea prismatica
Canna edulis
Cassia tora
Cenchrus echinatus
Convolvulus arvensis
Cucumis anguria
Cynodon dactilon
Cyperus ferax
Cyperus rotundus
Clidemia hirta
Chenopodium sp
Datura stramonium
Digitaria sanguinalis
Eichornia crassipes
Emilia sonchifolia
Euphorbia hirta
Fleurya aestuans
Ipomoea congesta
Ipomoea tiliacea
Mimosa pudica
Phyllanthus amarus
Peperomia pellucida
Polygonum aviculare
Portulaca oleracea
Solanum torvum
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Table 8.6. Native Shrubs Appearing in the Cane after the Native Vegetation.

Common Name

Margarita

Haba de playa

Crotalaria

Amor seco

Escobilla

Source: Field research.

Family

Compuesta

Leguminosa

Leguminosa

Leguminosa

Malvacea

Genus species

Bidens pi/osa

Canavalia brasiliensis

Crota/aria sp

Desmodium adhesivum

Sida aeuta

The advantages of covering soil to prevent erosion are understood by some of the pro
ducers that have observed erosion occurring in local fields. From preliminary investigations,
we concluded the best form of conserving soil in this area among all of the practices
observed is the manual management of cane, since residue is left as cover. This residue not
only protects against soil erosion, but also reduces growth of native vegetation and prevents
the evaporation of moisture.

Diversity ofSpecies

Larger property owners who grow cane have reduced the diversity of the original ecosystem
to the minimum expression characteristic of a monoculture. In contrast, the diversity of the
agroecosystem is much greater on farms where a family both lives permanently and culti
vates pastures, forests, and fruit crops. Typically, family farms have at least three varieties of
plantain, four varieties of citrus, two varieties of cassava and taro, three varieties of beans,
and guanabana. With manual management, the diversity of native species amongst the sug
arcane is enormous, and includes both species considered medicinal and other species
viewed as pests that are more difficult to manage. Such is the case with the commonly called
"dry love" (amor seco; Desmodium sp.), a legume which performs an important function in
the reposition of nitrogen in the soil. Typically, family members know the common names
and the characteristics of many native species, and they refrain from eliminating some plants
because of medicinal or ritual utility. With herbicide management, native vegetation usually
does not complete its life cycle. For example, amor seco does not reach the flowering stage,
and nitrogen fixation is less. Additional ethnobotanical work is needed to demonstrate if
increased pesticide use eliminates other useful local plants, like those responsible for nutri
ent recycling.

Other Biotic Factors

Organic material is one of the most important indicators of health for tropical soils. Due to
humid conditions and constant temperatures, soil is continuosly transformed without accu-
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mulation of humus. Thus, one of the measurements of sustainability is this permanent addi
tion of humus to the soil. sugarcane plantations around Nanegal have acceptable levels of
organic matter and are rich and diverse in the plants that form the residue. Our research
showed high levels of organic material in soils managed manually compared to soils destined
for other crops.

Sugarcane fields in the Nanegal area have maintained their productivity after 30 or 40
years of production in large part because native vegetation plays an important role in nutri
ent recycling. Guazelli (1993) demonstrated that roots of weeds and grasses physically sus
tain soils in the humid tropics exposed to erosive rain. L6pez (1988) maintains that some
native plants (weeds) incorporate certain elements, like nitrogen and calcium, into their phys
ical structure. Once these plants have completed their life cycle, the accumulated nutrients
are returned to the soil as organic matter. The presence of beneficial organisms is an addi
tional advantage observed in fields with permanently covered soils. We observed consider
able activity of wornlS and mites transfonning the residue, although a scientific analysis of
soil microecology was beyond the expertise of our team.

Both the data in Table 8.7 and the consistent yield of sugarcane liquid over time allow us
to conclude that there is sufficient nitrogen to cover crop requirements. Therefore, no pro
ducer applies synthetic nitrogen fertilizer. The nitrogen that is present comes from cane
residue, as well as native vegetation-especially legumes like amor seco (Desmodium spp),
plantanillo (Canna edullis), canafistula (cassia tara), dormidera (Mimosa pudica), haba de
playa (Canavalia brasilensi), and Crotalaria (Crotalaria spp). An additional nitrogen source
is the nitrogen-fixing bacteria that live in the large quantity of residue covering the soil.

We presented nodule formations on the roots of the leguminous plants to teams of farm
ers. We explained its role as a "natural" fertilizer through comparison with urea (a commer
cial nitrogen fertilizer). All of the farmers were surprised, and some relayed stories of failed
attempts to eliminate the persistent amor seco from their fields. While herbicides reduce the
number of leguminous plants, amor seco regrows after the effect of the herbicide has passed.
The rejuvenation is possible because its roots are not completely destroyed by Glifosato, a
systemic herbicide. The return of plant residue to the soil from crops and native vegetation
is one of the most important benefits to the soil for maintaining stable fertility. As can be seen
in Table 8.7, the mass of residue plus that of native vegetation is very significant, compara
ble with samples taken in the primary forest.

The natural biological controls most represented in sugarcane are wasps of the family
Hymenoptera. This is a wasp that lives in the soil and brings stem-borer larvae inside its hive
to devour later. The wasps search and capture the larvae of the stem-borer (Daitrea sacher
allis). Stem-borers are present in all the plantations, but are not a problem and do not worry
farmers or cause economic damage.
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Table 8.7. Weight of the Different Residue.

Crop samples Weight Forest Sample Weight
(Tonslhalyrl {tons/hal

Corn residue natural veg. (Ml 26 1 26

Corn residue (H) 15 2 35

Cane residue/natural veg. 11 3 40

Cane residue alone 5 Mean weight 33.7

Bean residue alone 0.3

Corn residue with/casava 5.8

Source: Field measurements.

Employment
As noted in Table 8.8, manually managed cane is the agricultural activity that occupies most
labor. It consumes 90 workdays per hectare during the agricultural calendar. In contrast, her
bicide use reduces labor by 31%, and cane fields using herbicides require only 62 workdays
per hectare per agricultural cycle. The Nanegal region has traditionally been a center of labor
demand, mostly due to the labor requirements of sugarcane cultivation, and has caused the
in-migration of many families over time. Accordingly, nearly 50% of the families that live in
the area do not own land (SANREM Participatory Census, HPI-Terra Nueva 1996). They are
the salaried workers that work on the cane plantations, either as sharecroppers or as wage
laborers.

Table 8.8. Labor Requirement by Production Activity.

Activity

Corn
Beans
Cane (manual)
Cane (herbicide)
Cattle
Subsistence crops

Source: Field research.

Days of Work (halyr)

40
56
90
62

8
20
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Sugarcane utiliz($ significant quantities of labor in each of the three cases analyzed. In the
first case (share cropping sugarcane producer), the family that rents a five-hectare field of
cane can occupy half of the labor force available and obtain complementary income from
sugarcane. In the second household, a landownerlcane producer is able to pay for the total
opportunity cost of the labor of this family. In the third case, sugarcane, although it occupies
less than 10% of the area of the farm, occupies more than 15% of available family labor.

Cultivation of Beans in Cane Residue:
An Application of the Findings

JustifICation and Objectives

Sugarcane cultivation is the most important farming activity in the area, not only in terms of
household income and the number of hectares cultivated, but also in the employment oppor
tunities it provides. The tendency to use herbicides to control invasive native species can
increase unemployment and increase the risk of erosion and soil fertility loss. In this applied
phase of our research, we sought to take advantage of traditional local management to con
serve the soil by using residue cover, while increasing sugarcane profitability. We identified
the two-month fallow period of cane regrowth following the first weeding as a potential time
space resource for farmers.

A farm experiment was designed using farmers' knowledge and the principles of ecolog
ical agriculture that could contribute to sustainable agroecosystems (sugarcane, short-cycle
crops and agroforestry) on small farms. Our goals were to: (I) improve the recycling of nutri
ents for the cultivation of cane during the seeding of beans; (2) augment possibilities for day
labor since they often are unemployed after the sugarcane harvest; and (3) increase the
income of producers through a harvest of beans.

Hypotheses

Cane residue, combined with the residue of native vegetation, forms an excellent protective
cover for soils. The native legumes that grow in cane fields offer an appreciable quantity of
nitrogen in a biological form to the cane and have maintained the productivity of cane fields
for over 40 years. Lack of agricultural alternatives has left the large labor force available in
Nanegal underutilized and has not permitted the construction of conservation mechanisms
such as terraces. We hypothesized that traditional technologies based on farmers' knowledge
combined with ecological agricultural alternatives will permit the development of new tech
nologies which will reduce erosion, increase fertility of the soil, and diversify the sources of
employment for peasant families. If beans are temporally sown in the cane residue in the
interval between cutting and regrowth, efficiency can be expected to increase. Since beans
are planted while cane fields are fallow, locals simultaneously obtain an additional crop,
occupy labor traditionally inactive between periods of cane harvesting and cane cleaning,
and also receive complementary income through the bean harvest.
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Activities
In order to create interest and elicit farmer input, we carried out a series of participatory field
activities. First, with the proposition that farmers are disposed to know and put in practice
knowledge that has been proven efficient in sintilar places, the farmer group undertook joint
excursions through the area. Through group dialogue we learned that farmers had never
attempted planting beans in cane residue. At the same time, we conducted a training work
shop on the cane-bean technology and identified farmers to participate in trials. Second, par
ticipatory validation of technology was carried out with the farmers. Once the producers
were selected and their fields identified, the test plots were instal1ed. The test plots vatied
from those that had one month of cane regrowth, on terrain with a slope greater than 100 per
cent, to flat terrain under superior conditions. The team suggested the innovations that were
applied to the crop while the work was carried out by the farmers themselves. Finally, once
the beans matured, we carried out a field day with the participation of the leaders of the four
communities, who could observe the advantages of seeding over cover. Team members con
structed a video on the planting of beans in cane residue' to support future training and to aid
the diffusion of this technology.

Discussion and Conclusions
During the first phase of research, producers verified the beneficial effects of leaving residue
to cover the soil in order to counter erosion. While farmers were aware of the potential of
erosion, they did not ful1y understand the intricacies or interrelationships of physical soil loss
and declines in soil fertility. Typical1y, farmers counteract fertility loss by burning residue
laden fields prior to planting com, beans, manioc and cassava. However, by observing cov
ered vs. uncovered fields, vatious farmers came to understand the benefits of soil cover,
especially for planting cassava, where it has been shown that it is not necessary to leave the
soil totally bare. In the case of com, the reason for cleating the land, the farmers explained,
was that worms living in the residue were damaging the com. Where substantial, the damage
by these worms was avoided by poisoning the seed with a powdered insecticide (brand
named Tiodicarb).

Due to escalating costs of weeding sugarcane plantations, some farmers have replaced
manual cleaning with the cheaper method of herbicides. Nevertheless, using herbicides can
have two important effects. First, its use displaces labor. Second, herbicide use increases soil
degradation because of deficient vegetative cover and nutrient recycling. The use of a sys
tentic herbicide impedes the growth of native vegetation that, after it is cut manual1y, plays
an important role in protecting soil against the action of rain and in repositioning nutrients.
The indicators identified to evaluate agronontic sustainability of sugarcane show that the
manually managed sugarcane fields are sustainable in that:

1. An adequate cover of soil exists throughout the year, which greatly decreases ero
sion, but which also maintains soil moisture.

2. The residue cover is formed by an enormous vatiety of native species, including
legumes, that later complete their life cycles and return nutrients to the soil which
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are then assimilated by the plants. The current system of control of native vegeta
tion without the use of herbicides and without burning the cane residue, favors the
conservation of the soils on the hillsides.

3. Wild legumes in cane fields support the nitrogen requirements of sugarcane. Our
analysis showed actual soil N levels below the requirement of productive cultiva
tion. The biological support permits sustainable productivity of sugarcane.

4. No phytosanitary problems related to pests or diseases were found. The stem
borer, which is found in all the plantations, is not a problem that merits the use of
chemical controls because it is effectively controlled by wasps.

Many farmers were enthusiastic during bean plantings in cane fields because the new sys
tem broke with previously unquestioned local traditions. Once benefits of the process were
understood, farmers began calculating yields for a hectare of beans in cane residue. Farmers
were able to save time preparing the soil, an activity that takes hours of manual labor in the
absence of machinery. In addition, planted beans tended to repress native vegetation on the
ground cover during the first month of the cultivation; human labor dedicated to weeding was
virtually superfluous. Conventional cultivation maintains soil moisture through the "hilling"
ofplants, but the ground cover of beans effectively makes more moisture available to the soil,
guaranteeing good production even in a dry season. And ultimately, levels of fumigation are
reduced through the use of Umbrale's economic thresholds for bean pests. Yields were sim
ilar in comparison to conventional plots, despite differences in economics and management
between the conventional system and the proposed system.

Increased availability of nitrogen (up to 40 kgfha) through the biological fixation of nitro
gen was observed in cane regrowth following the harvest. Agricultural workers who are
salaried without land could establish agreements with the cane landowners to cultivate beans
in the intervals between harvest and regrowth of the cane. As the experiment ended, agricul
tural workers were seeding beans in partnership with the owners of the cane fields.
Participating farmers increased crop diversity, decreased soil erosion, increased the occupa
tion of labor, reduced cost of control of pests in beans, and increased the fixation of nitrogen,
biomass, and organic material in the soil. Their current, traditional patterns of growing cane
allows a very heterogeneous system that should be encouraged to continue, along with the
inter-planting of leguminous plants with sugarcane, or other viable, diversity increasing tech
nologies that can be easily adopted by local producers.
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Photo 8.1. The intercropping of beans with sugar cane near La Perla.
(Photograph by Bret Diamond)

Photo 8.2. Dr. Hector Ballesteros (R), country coordinator, and Carlos Ayala (L) and his
children stand before one of the project's production experiments.

(Photograph by Robert Rhoades)
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NOTES

1. The data were gathered in kg/m,2 later transformed into tlha.

2. The herbicides most commonly employed are GIyfosato and Paraquat.

3. This work was supported by Terra Nueva.

REFERENCES

Acosta, J. 1992. Opciones Campesinas en los Tropicos. Revista Pasos IV(4).

Altieri, M. 1983. Bases Cientfficas de la Agricuitura Altemativa. Ediciones CETAL.
Berkeley.

Altieri, Miguel A. 1995. Agroecology: the science of sustainable agriculture. Boulder, Colo.:
Westview Press; London: IT Publications. 433 pp.

Astier, M. y Masera O. 1996. Sistemas para la Evaluacion de Sistemas de Manejo
Incorporando Indicadores de Sustentabilidad (MESMIS), GIRA, Documento de traba
jo 17.

CLADES. 1996. III Curso de Educacion a Distancia: Agroecologfa y Desarrollo Rural,
modulos I, II YIII. CIED: Lima.

GuazzeIIi, M. J. 1993. Algunos principios Msicos para el manejo del suelo en Agricultura
Ecologica en, Agroecologfa en Paraguay. CECTEC. Asuncion.

Izac, A.M.N. and M. J. Swift. 1994. On agricultural sustainability and its measurement in
small-scale farming in sub-Saharan Africa. Ecological Economics 11 :105-125.

Lopez, G. 1988. Malezas Comunes, Nombres Cientificos y Vulgares. Temas de Orientaci6n
Agropecuaria. Primera Edici6n. Bogota.

Primavesi, A. 1992. Manejo Ecologico del Suelo. Quinta Edicion. Editorial El Ateneo.
Buenos Aires.



Chapter 5

) livestock-Pasturc Systcms
in the Nane~al Landscape

Luis Peiiaherrera G.

Introduction
In Ecuador, local forests are being transformed into pastures for livestock at increasingly
high rates (see Guevara et al., this volume). Thus, those interested in developing sustainable
management programs in the Nanegal area must pay particular attention to livestock raising
and grazing activities. The structure and functioning of livestock-pasture systems is contin
gent upon specific natural conditions in the area, on the individual capacities and expecta
tions of farmers, and on household and community production. The livestock system is
socially relevant because it is largely responsible for producing social hierarchies through the
formation of finance capital (savings) and the increase of fixed live assets (cattle reproduc
tion and growth).

In Nanegal, a few goats, sheep, and pigs are kept at the household level but cattle is the
main form of livestock. In this chapter we analyze in detail the conditions, productivity and
limitations of livestock raising activities by exploring the role and functions of pastures and
livestock in the larger landscape and lifescape. First, we will present a basic natural history
of livestock production systems in the project area. Second, factors that tend to cause prob
lems in the system and lead to low production levels will be identified and classified. Only
with such a background can the internal and external forces affecting pasturing decisions be
understood. An analysis of all elements of livestock activity related to changes in and nutri
tional value of natural and seeded pastures follow.

Methods
Our goals during the research period were to: (1) undertake livestock-pasture system
research that would provide information for a study of landscape sustainability; (2) integrate
the livestock farmer into the participatory research process; and (3) define, based on the
farmer's understanding, dynamic sustainability issues in the livestock grazing system.' The
research was carried out in the Chacapata, Playa Rica, La Perla and Palmitopamba commu
nities in Nanegal Parish over a long enough period of time that changes over weeks, months
and years could be perceived. Community self-diagnoses carried out in each village were
complemented by a region-wide diagnosis of livestock management, composed of recording
activities for eighteen months.
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Farmers selected 16 farms from four communities to participate in the diagnoses of live
stock management practices. Three farmers withdrew from the project for vatious reasons.
Data were collected on

• the movement of cattle in pastures throughout the year;

• botanical composition of pastures, as well as bromatological analysis of forage
quality;

• nutritional behavior of the different grass species in order to establish vatiation;

• management parameters, including general hygiene, reproduction, environmental
conditions, mortality and production;

• farm profitability based on operating costs, investments, income and capital
accrual.

Through observation, interviews and participation in all activities involved in livestock pro
duction, graduate students living in the field made measurements at two-week intervals.

In exchange for farmer collaboration, several complementary activities were carried out in
the course of the study. Farmers were trained in thorough mini-courses and field days with
demonstrations. Various types of vegetation designed to increase yields were introduced. Yet,
perhaps most importantly, there were many opportunities for the exchange of experiences
among farmers and cattle raisers from different communities.

Land Use Change: The Livestock-Pasture System
Over the last fifty years, there has been a general trend toward the conversion of natural lands
to pasturelands in the landscape surrounding the Nanegal area (Guevara et al., this volume).
Cattle presence in Nanegal dates back at least 150 years, and ltigh levels of production have
been visible since the construction of the main road in 1958 (see Ram6n, this volume, for a
more detailed history). According to interpretation of aerial photographs, remote sensing
maps, and participatory census (Guevara et al., this volume), growth of agricultural areas in
recent years has occurred at a rate of approximately 4.5% per year, largely due to the con
version of forest land into pasture for grazing cattle.

Land use on a "typical" farm is presented in Table 9.1, based on an average of elements
found on the 13 farms studied. The average age of the pastures is over 10 years, and very lit
tle change was documented over the 18-month period of research reflected here. This is a
very short time period, however, and little change should be expected. However, the table
does indicate a decline of 1.96% (.36 hectares) in montana (wildlands) and permanent crops.
These are replaced by pasture (0.24 hectare or 1.31%) or left fallow (0.12 hectare or 0.65%),
indicating a possible movement towards greater extensiveness rather than intensiveness in
agricultural production. Carrying capacity, cattle management, and production influence pas
ture management, and therefore, it was in our interest to measure and document the ecolog
ical context and economic rationale for better decision making-toward a snstainable future.
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Table 9.1. Land Use (in hectares) Over an 18-Month Period.

USE INITIAL FINAL AVERAGE CHANGE

Annual crops 2.18 2.18 2.04 0

Permanent Crops 4.37 4.30 4.31 -.07

Pastures 8.68 8.92 8.81 +.24

Infrastructure 0.19 0.19 0.19 0

Non arable lands 0.36 0.36 0.36 0

Forest 0.01 0.01 0.01 0

Montana 2.51 2.22 2.35 -.29

Unworked lands 0.00 0.12 0.23 +.12

TOTAL 18.30 18.30 18.30 0

Source: SANREM-Universidad Central del Ecuador.

Pasturing Decisions
Carrying Capacity

Carrying capacity can be measured by calculating the forage available for consumption,
which is annual pasture production minus the grazing residual. On average, annual pasture
production is 18 metric tonslhectare (18 t/ha) per grazing period, or 81 t/ha/yr, with winter
(rainy season) production accounting for 59% of annual production. Consumption by one
bovine unit (BU) is estimated at 21,900 kg/yr. In general, forage available for bovine con
sumption is 63.5% of production, since low or trampled grass is inaccessible. Thus, the
average grazing res:idual, or unused portion of the blades of grass, is 36.5%, or 29.7 t/ha/yr.
Current management of pastures provides for a carrying capacity of 1.98 BUlha/yr, a figure
that seems high given conditions on the average farm. However, given the digestible dry
matter available, carrying capacity is a mere 0.78 BUlha (see Table 9.4 for digestibility
rates). On average, the available grazing space/BUlday is 62 m', resulting in an average
weight of 8.1 kg/m' of pasture surface-an excessive amount, given the soils in the study
area.

The average number of grazing periods per year is 4.5 and each grazing period lasts
between 18-31 days (22 days on average). Grazing pressure required an average recovery
period of 59 days (ranging between 40 and 78). The relation between recovery period and
duration of grazing is essential to carrying capacity, and it is a negative one if farmers are
increasing their grazing periods, resulting in recovery periods decreasing by default.

Carrying capacity can also be conceptualized as a measure of the potential BUlhectare. In
order to understand the current sustainability of pasture management practices, the relation
sltip of actual load to maximum potential load must be assessed. The animal load of a pas-
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ture is the real BU/hectare ratio dictated by present use, and the present cattle mass/m' that
pastures actually support. Current management of pastures results in an average animal load
of 1.42 BU/ha/yr, a moderate figure for the type of soil and species of forage available. Daily
pasture space allotted is 239 m'/BU, resulting in an average load of 2.1 kg/m.' The ratio
between supply and demand (carrying capacity vs. animal load) shows a supply surplus of
28.3%. This ratio allows cattle to be selective in the grasses they consume, and contributes
to high green-matter recycling. Recycling of total organic matter on pastureland exceeds that
of recycling in primary forests. Recycling of green matter for pasture averages 74% of that
achieved by primary forest. In addition to this quantity of green matter recycled by pastures,
we add the quantity of manure produced by 30 bovine units, or 328.5 t/yr.

Cattle Management
Livestock administration is a household affair that involves approximately a two-hour daily
dedication from both men and women when farmers live on or near the land. Farm owners
dedicate one hour per month to making consensus-based decisions on how to use their land.
Typically, maintenance tasks are undertaken by day laborers hired by the farmer. In 1996, 82
days of labor were required during the months of April, July and August at the rate of 3.1
days of labor per hectare.

Sometimes cattle farmers join together to acquire cattle or administer cattle vaccinations.
Cattle (Holstein mestizo, Brown Swiss and mestizo Brahman) are maintained and managed
in two groups: (a) milk cows, composed of reproducers, a group of cows being milked daily,
and their young; and (b) dry cattle, composed of all other types. In the milking group, repro
duction takes place through free mounting, though in some cases mounting is controlled. As
a result, 80% of all births take place during the dry season. Normally, no measures are taken
for prevention of infectious diseases. Treatment for the control of internal parasites, howev
er, is administered in the months of February and May, and treatment for ticks is provided
once per month.

During a period of 18 months on a typical farm, five calves were born, two cows (one
pregnant) were purchased, two cows were sold along with one calf and two young bulls, and
one male calf died. The percentage of reproductive cattle in a herd of 16 cattle (13 BU) was
approximately 44%. In order to produce males for the beef market, this is an appropriate ratio
(19% of males). The male/female reproductive ratio is 12.5%, which makes use of only 50%
of the bulls' potential. It is possible that this high ratio allows some farmers to rent out the
bulls, but it is more likely that it is simply difficult for farmers to acquire more land and cows
to lower the ratio. In January, the average age of cows was 53 months and, in December, 64
months, while the average age of pregnant cows was 30 months. The low average age of
cows is due to a local custom of replacing cows on the farm with cows birthing their first
calves, which are purchased in the zone. The cow replacement rate is high, at least twice what
would be expected for the area. One reason for the high replacement rate is the low nutri
tional quality of pastures.

In the developmental stage, cows require additional dry matter for their growth. Pastures
in the study area do not provide this extra ration; they only provide for the dietary needs of
bovines up to 300 kg in weight. After three or more births, milk production decreases to lev-
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Photo 9.1. Criolla cattle of Nanegal. (Photograph by Bret Diamond)

els below those of first births, Thus, farmers replace cows after the third birth. If a farmer
replaces cows after the second birth instead of the third birth, as some do, there is also a lack
of genetic quality and variety in the zone to provide for improvement in the quality of herds.
Further characteristics of cattle management are presented in Table 9.2.

Little variation occurred in age, milking and reproductive parameters duting the study
period. Variation that did occur might be attributed to seasonality. On the basis of 18 months
of observation, we can conclude that due to a deficiency in energy and digestible dry matter:
(1) age at first mount and, especially, age at first birth, are higher than those reported by farm
ers in Table 9.8, such that age at first birth is greater than 45 months; (2) there is a low aver
age period of lactation; and (3) there is a long lapse between birth and next pregnancy,
characterized by a delay in the onset of estrus in cows. However, the long birth/pregnancy
interval and resulting low birthrate could also be a consequence of a temporary suspension
in sperm production related to "work stress" aggression in reproducers.

The percentage of cows producing milk relative to all cows is quite low given the short
lactation period, partly because the age of calves at weaning is much higher than the agro
nomic recommendation of 60 days. The ratio of female young to male young should be
approached with caution as the literature on tropical America suggests statistics other than
those gathered during our brief stay in the study area.
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Table 9.2. Parameters of Cattle Management.

Age and Life Span AVERAGE

Animal Load 12.5 BU
Age of Cows 4.9 years
Useful Life of Cows 3.9 years
Age Cows Discarded 6.7 years
Cows Discarded 25.8%
Mortality 0.0%

Milking Parameters

Lactation Period 160 days, 5+ months
Annual Lactation 116-140 days, 4+ months
Cows in Production 31.0%
Age Weaned 160 days, 5+ months
Effective Weaning 90.0%

Reproductive Parameters

Age at First Mount 2.0 years, 24 months
Weight at First Mount 300.0 kg
Age at First Birth 2.8 years, 33+ months
Between Birth and Pregnancy 226.0 days, long
Gestation Period 278.0 days, normal
Lapse Between Pregnancies 504.0 days, 16+ months
Raw Birthrate 71.4%
Normalized Birthrate (1/yr) 51.7%
% Females Calves of Total Calves 60.0%

Source: SANREM- Universidad Central del Ecuador.

Pasture Qualities

Many of the parameters we measured were concerned with the nature of pastures in the area.
The major, and virtually exclusive, source of feed in Nanegal is pasture grass. A number of
introduced and native species of forage are found on farms. The fonner category primarily
includes: Braquiaria (Brachiaria decumbens), Elephante (Penisetum purpureum), Honey
(Setaria sphecaleta), Estrella (Cynodon plectostachyus), Micay (Axonopus micay), Janeira
(Eriochloa polystachya), Tunda (unidentified native), and Saboya (Panicum maximum).
Among the latter are Chillimbilla, Rastrero and the leguminous Escobilla (broom grass). The
native species account for only a small portion of pasture since farmers consider them weeds
that negatively affect pastures.

Pastures are established according to the financial resources available to the farmer. More
wealthy farmers may use seed, and poorer farmers typically borrow cuttings (roots) from
their own or neighbors' pastures (Diamond 2000). Those farmers with more capital can thus
establish pastures quickly, and do not have to pay the costs of heavy labor or rely upon occa
sionallabor sharing to replace grazing lands. Pasture maintenance has been a significant con-
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cern of cattle farnlers in the past couple of decades, leading many to switch to pasto miel
(honey grass, Setaria sphaeelata) due to its ability to slow weed growth in pastures
(Diamond 2000). The spread of this grass concerned a number of ecologists in the region
because of its potential for arrested succession, or impedance of natural processes of suc
cession (ef Sarmiento 1997). Nonetheless, honey grass does require weeding one or two
times per year, which is less than the three to five (or more) times required by other grasses
(Diamond, this volume). Though it reduces labor costs, using pasto miel instead of other
species resuits in lower milk production, according to locals, causing recent reevaluation of
pasto miel pastures, and the desire to switch to other species of grasses (Diamond, this vol
ume). Also in 1998, Diamond (2000) found that virtually all cattie farmers use two or more
species of grass. This could be due to consideration of slope, aspect, breed of cattie, or
milk/meat production. Table 9.3 shows resuits from a bromatological analysis of grass sam
ples from one farm in May 1996. The typical anatomical structure of many pasture grass
blades found in tropical ecosystems hinders digestibility and lowers the plant's nutritional
value to animals; digestibility of one of the higher quality grasses in the Nanegal area is
around 60%.

Table 9.3. Nutritional Analysis of Pasture Grasses.

Grass Characteristics BRACHIARIA HONEY TUNDA

DIGESTIBILITY, % 47.00 46.70 45.50

DRYMATIER, % 25.50 20.10 45.50

FIBER. % 8.70 5.50 5.80

ENERGY, meal/kg. 0.91 0.68 0.56

PROTEIN, g/kg. 16.00 19.00 25.00

CALCIUM, g/kg. 1.14 0.83 0.65

PHOSPHORUS, g/kg. 1.51 0.73 0.77

Source: SANREM-Universidad Central del Ecuador.

In Table 9.4, detailed information was present on cattle diets. In general, the Nanegal area
has a surplus of green matter for cattIe feed. Average daily supply in the four-community
study area is 83.7 kg/BU, or 139.5% of the normal needs of a bovine unit. However, this sur
plus of forage is not available throughout the year since farmers are obliged to graze their
cattie on rented pastures during the months of September and October. September is the
month when the least forage is available, and daily requirements are not fulfilled during that
month. The negative effects of an inadequate diet are complicated by the fact that cows only
partially recover the weight that is lost during the stress of birth as well as by the lack of dry
matter available. Calves are nursed by their mothers, and they are given one-fourth of the
milk produced by the mother, estimated at two liters per day, for an average of 160 days and
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Table 9.4. Nutritional Components in the Diet of One Cow.

Nutritional Component (kg) REQUIREMENTS SUPPLY CONSUMPTION RATIO

Green Matter 60.00 83.68 83.68 60.00

Dry matter 15.00 16.35 11.72 (3.28)

Digestible dry matter 10.00 7.68 5.51 (4.49)

Digestible (energy in cal) 23.00 22.98 16.48 (6.52)

Fiber 2.50 0.53 0.38 (2.12)

Protein 0.43 0.15 0.11 (0.42)

Calcium 0.02 0.10 0.07 0.5

Phosphorus 0.02 0.08 0.05 0.03

Salt 0.06 0.0053 0.0053 (0.0055)

Source: SANREM-Universidad Central del Ecuador.

a total consumption of 320 liters. However, the daily quantity provided during the first 60
days is insufficient for the physical and functional development of the young. The length of
the mother's feeding time, on the other hand, is excessive.

Production
Productivity of cows in the study area was found to be quite normal, given the natural and
human surroundings. Average daily milk production fluctuated between a maximum of 13.4
liters/cow/day in the month of April and a minimum of 4.5 liters/cow/day in the month of
August. Due to seasonality, daily production is below the average for eight months of the
year. Milk is sold to intermediaries who take it to the refrigerated facilities in La Armenia in
the parish of Nanegalito. Occasionally livestock is sold to merchants who specialize in trade
in the Nanegal area. In addition, livestock annually contributes 657,000.00 sucres
(US$177.56) to the family diet. Cattle contribute 39.5 tons of dry organic matter per year to
the recycling of soil nutrients, which represents 4.48 tons per hectare or 11.2% of the amount
of recycled material found in a primary forest. These and other products are shown in Table
9.5.

To assess the efficiency of pasture management, we have identified annual production cost
components and their respective values. Table 9.6 provides the production costs of forage
management on farms.

Of all the inputs, labor is the only one that represents an outlay of cash on the part of the
farmer, equaling 160,000 sucres (US$43.24)/yr, or 0.22 sucreslkg of forage produced. While
the cost of dry pasture matter is 80 sucreslkg, the cost of digestible dry matter is 153
sucreslkg, and the cost of available dry digestible matter is 263 sucreslkg (US$0.071). Each
bovine unit consumes approximately 6 kilograms of dry digestible matter, an insufficient
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Table 9.5. Annual Cattle Products, Sub-Products and Their Values (in thousands of sucres).

Product Quantity Unit Value Total %OfTotal

Milk 6,346.2 liters 0.6 3,807.72 43.9
- 3811 It sold
- 1440 It calf milk
- 1095 It consumed

Newborns 5.0 320.0 1,600.00 18.4
Calves 1.0 400.0 400.00 4.6
Young bulls 2.0 700.0 1,400.00 16.1
Discarded cows 2.0 700.0 1,400.00 16.1
Manure 4.48t1ha, (39.538 tlBU) 1.81 71.5/BU 0.9
Green matter 29.7 t /ha (20.92 tlBU) .0018 37.65/BU
TOTAL 694.4(985.21ha) 8,716.87 100.0

Source: SANREM-Universidad Central del Ecuador.

Table 9.6. Annual Production Costs of Forage Management.

Inputs Unit Quantity Unit Val Total (1000s) Percent

Labor Daily wage 16 10,000 160 1.0%
Green Matter kg 261.657 1.81 473.60 3.0%
Manure kg 16,726 3.82 63.89 0.4%
Administration Hour 12 1,250 15 0.1%
Technical Assistance Hour 48 12,500 600 3.8%
Land Rent % 48 1,636,920 14,421.26 91.7%
TOTAL 15,733.75 100.0%
Forage Produced kg 713,610 22.05 15,801,251
Forage Available kg 381,781 37.95 14,488,589

Source: SANREM-Universidad Central del Ecuador.

Table 9.7. Investments and Depreciation Values (in thousands of sucres).

Investment Total Value % Annual Depreciation %

Buildings and Installations 34,981.00 64.2 1,292.70 55.4
Livestock 19,477.30 35.8 1,042.30 44.6
TOTAL 54,458.30 100.0 2,335.00 100.0

Source: Farmers' registers; analysis by the School of Veterinary Medicine, Uc.
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quantity if cattle are to exceed 300 kg in weight. The total cost of available feed is 15,801,251
sucres/yr (US$4,270.60) (713,610 kg of green matter at 22.05 sucres per kg). The animal
load, or total annual cost of feed consumed, is 14,488,589 sucres (381,781 kg of green mat
ter at 37.95 sucres per kg; see Table 9.6). Total investments are shown in Table 9.7.

Investment per bovine unit in infrastructure on the farm is 2,798,480.00 sucres
(US$756.34). The initial value of a bovine unit is 1,623,108.30 sucres (US$438.67), apart
from the already discussed animal production value. In order to measure fixed assets related
to livestock raising, the value of investment in buildings, installations and equipment must be
taken into account. The first category includes the house with its kitchen, bathroom, laundry
area, water and electrical energy, along with the corral for calves, stable and hoses for live
stock management. The second category includes fences around pastures. Among equipment
are the sprinkler pumps, livestock management items, milk cans and pails for milking.
Inanimate assets generally used in economic activities on farms were prorated for each activ
ity. To round out production costs, Table 9.8 provides the annual operating expenses for live
stock activities.

The economic sustainability of livestock production depends on financial efficiency, both
in the market and on the farm. The financial efficiency of cattle raising, without taking into
account the origins of financing, is measured on the basis of simple profitability for one year,
by applying a cost-benefit measure, as shown in Table 9.9.

The negative figure for profitability is due to the high cost of feed produced on the farm
and the short time that cows have been in production. However, it is important to understand
that livestock raising has only become a significant activity in the Nanegal area since the
early 1990s, and it is probable that conditions will improve. The benefit of bovine activity
may be in facilitating the formation or accumulation of family capital (see C. Flora et ai., this
volume). The bovine input-product production ratio of 1:0:85 does not cover production
costs; that is, for each monetary unit utilized, the farmer obtains 0.85 monetary units in
product.

If opportunity costs of grazing cattle instead of renting out the land are ignored, however,
the actual balance for producers based on income and expenses is positive (see Table 9.10).
Some of the reasons for this include:

1. farmers might be saving money by practicing deferred maintenance with infra
structure and pastures;

2. there might be high start-up costs for those who have recently come to this occu
pation; and

3. farmers are shouldering the cost of raising cattle, and foregoing the opportunity to
rent out their land, which might bring them more money.

To calculate the approximate influence of each factor on cattle production, we consulted
studies found in academic literature worldwide. In the studies we reviewed, 25% of cattle
production generally is attributed to the animal and 75% to the influence of the environment.
From a review analysis of factor impact, we were able to obtain the figures in Table 9.11.

The relative importance of production factors in Nanegal varies considerably from world
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Table 9.8. Operating Costs for Cattle Production (in thousands of sucres).

Input Monthly Val Annual Val % Cosl/BuNr

Feed 897 1,078.2 84.5 862.7
Biological/Pharmaceutical 20.1 24.2 1.9 19.3
Labor 98 1,176 9.2 94.1
Building Maintenance 7 84 0.7
Technical Assistance 35.5 434.6 3.4 36.2
Services 3.1 37.0 .3
Subtotal 1,062 12,757 100.0 1,020.6
Operating Costs 1,062 12,757 84.5 1,020.6
Investment 195 2,335 15.5
TOTAL 1,257 15,092 100.0

Source: Farmers' registers; analysis by the School of Veterinary Medicine, DC.

Table 9.9. Balance Sheet of Profitability (in thousands of sucres, 1996).

Earnings and IExpenses Total Value (sucres)

Earnings 10,809.30
Production value 8,679.20
Value of increase in herd 2,130.10

Expenses 15,092.00
Annual depreciation value 2,335.00
Operating costs 12,757.00

Balance -4,282.70
Profitability -33.60%

Source: Farmers' registers; analysis by the School of Veterinary Medicine, DC.

Table 9.10. Financial State of Farmer (in thousands of sucres).

Income and Expenses Total Value (sucres)

Income 5,486.60
From sale of milk 2,286.60
From sale of animals 3,200.00

Expenses 3,582.80
Purchase of livestock 3,000.00
Payment for grazing 220.00
Biological I~ pharmaceutical 241.20
Salt 0.60
Maintenance of buildings 84.00
Services 37.00

Surplus (1-2) 1,903.80

Source: Farmers' register; analysis by School of Veterinary Medicine, DC.
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Table 9.11. Relative Importance of Bovine Production Factors (in percentages).

Factor % World % In Calf % In Milk % In Maintenance of
Avg Production Production Bovine Weight

(Nanegal) (Nanegal) (Nanegal)

Animal 25 60.12 28.44 6.66
Feed 50 6.06 30.05 81.83
Hygiene 5 12.02 5.69 1.33
Administration 20 21.80 35.83 10.17
TOTAL 100 100.00 100.00 100.00

Source: School of Veterinary Medicine, Uc.

Table 9.12. Benefit/Cost Ratio for Bovine Production Factors (in sucres).

Rate of Milk Calves Maintain Bovine Weight
Return/Sucre

Animal 3.72 0.04 .09
Feed 0.79 0.00 .23
Hygiene 6.70 0.07 .17
Administration 4.69 0.00 1.30

Source: School of Veterinary Medicine. UC.

averages, in some cases, as seen in Table 9.11. Table 9.12 shows that the rate ofreturn for
increased investment in these factors is important in understanding pasturing decisions, cat
tie management and production.

Among production factors, hygiene provides the highest return, whereas among products,
milk is the most profitable. In milk production, for each sucre invested in hygiene, 6.7 sucres
are gained in return (with diminishing returns at some point, of course). At the same time,
feed is the least profitable despite its relative importance worldwide, providing 0.79 sucres
of return for each sucre invested, a 21 % loss. This may account for the low emphasis locals
place on pasture quality.

Conclusion
Based on our livestock research, a few general conclusions about sustainability indicators
can be made with a degree of certainty. The income-yield capacity of cattle is measured in
the long-term, however, and even an extended 18-month study does not provide a clear pic
ture of annual activities. The case study presented here suggests a simple income-yield
capacity of 13% annually. No farmer interviewed had a loan from a bank or any other source,
almost certainly due to prohibitive interest rates. The livestock raising subsystem consumes
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from four to five work days per year per hectare of pasture, with labor generally supplied by
family members; adequate pasture management would require an increase to approximately
ten work days per unit of surface area.

Approximately ten forage species have been introduced into the area, and these coexist
with around six native forage species. Together, the species in the two groups constitute the
diversity of flora in pastures. The management techniques used in pastures do not lead to soil
erosion; in fact, so:l1s designated for the livestock subsystem are permanently covered with
vegetation, and the quantity of root and foliage biomass at hand impedes water and wind ero
sion. Trampling by cattle along pathways has stimulated some erosion although this is not
severe. The pastures incorporate green fertilizer and cow manure, in this way recycling nutri
ents extracted from the soil for the growth of cattle. In comparison with the 40 tons annual
ly recycled in the primary forest, pastures and cattle in the area are contributing 47 tons. In
addition, a pasture contains more annelid species (earthworms) for creating the soil's humus
than does a primary forest. While forage productivity is generally acceptable to farmers,
inadequate pasture management has led to a decline in recent productivity in comparison
with previous years.

NOTES

1. A special thanks to Eric Jones for editing this chapter.

2. Grass, however, does not increase in height beyond 50 days.
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Chapter 10

Creating Land Use
Change Scenarios

Past Patterns and future Trajectories
David J. Stewart

Introduction
One of the tenets of the SANREM program is that an understanding of the biotic and cultur
al forces at work in a region is essential to sustained agricultural development and increased
food security. The people of Nanegal are acutely aware of changes in forest cover and other
agricultural trends in their area, and they describe their community history in those terms
(Martinez and Rhoades, this volume). Thus, an analysis of historical land use trends can pro
vide important clues regarding future land allocation patterns, to which individnal and com
munity prosperity is linked. This chapter presents our understanding of the current trends in
land use, our best guesses regarding the future landscape of the Nanegal microregion and it
explores some of the techniques used to generate those patterns. The region includes four
communities in their entirety: Palmitopamba, La Perla, Chacapata, and Playa Rica. Much of
the area now known as Palmitopamba and La Perla was part of an extensive hacienda system
that once dominated the economic and cultural landscape of the region. These communities
are linked together through schools, the main road leading to Nanegal and on to Quito, eco
nomic networks and markets, and family and cultural ties. Our long-term goal is to use the
conclusions drawn from the land use change analysis as a springboard for future community
discussions and planning.

The Problem
Since sustainable development is about "preserving for future generations the same oppor
tunities available to the present generation," there is a need for methods and tools which help
link our understanding of the past and present with the future. One problem in participatory
research has been that in consensus building exercises, local stakeholders have not had
understandable, empirical or visual information available in order to see changes through
time and to project plausible scenarios into the future. As a result, the consensus building
process tends to break down since it is not easy to understand the consequences of different
decisions by different groups or alliances of groups. In addition, much of sustainable devel-
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opment research ends up as static representations of different land use situations which fails
to link the changes to human drivers. This chapter is an early step in the development of a
methodology by the SANREM-Andean team called "sustainable mountain futures." It
involves linking science and people's perspectives through a series of steps:

1. scientifically analyze past, present and future landscape changes over 30 years;

2. link these changes to "human drivers" such as population change or road building;

3. project these changes into plausible scientifically described transformational rules
and scenarios of future conditions;

4. test and compare the scientific transformational rules/scenarios with local people's
envisioning (cultural rules); and

5. use these descriptions of the future (scenarios presented photo-visions) as a spring
board for community dialogue and planning.

This "future visioning" methodology is being developed during the Phase II of SANREM
Andes (see Chapter 18, this volume). This chapter presents the first step in the methodology
by analyzing past, present, and future plausible land use changes. It demonstrates that even
with limited data, a team can draw important conclusions about the links between human dri
vers and outcomes. It also shows that the changes can be presented in maps understandable
by local people. Preliminary versions of these maps have been shown to local people, elicit
ing rich descriptions and local interpretations of landscape transformational causes.

Methodology
The overall approach is conceptually straightforward. Land use maps are prepared that
describe in some detail the land allocation existing at two points in time. In our case, the
years chosen are 1966 and 1990, which is a due to the fact that the original data sources are
high-resolution aerial photographs taken in those years. The acreage assigned to each land
use category was tabulated for each year and the change in each category size was calculat
ed for the two years. These transition rates describing the changes observed between 1966
and 1990 are then applied as transition probabilities to the 1990 values to create a third set
of category sizes that represent the land allocation in 2014. Finally, maps of other important
features such as roads, rivers, and community centers are prepared which aid in determining
which areas are expected to change, and which are not.

The original maps were prepared by the CDC from 10-meter resolution high-altitude aerial pho
tographs taken in 1966 and 1990. The categorization process involves a fair amount of interpreta
tion; depending on the season; large dark areas could be interpreted as fresWy-tilled soil while
textured areas would most likely be forest. Because the work was finished in 1997, only the 1990
photographs could be ground-truthed to any degree, so the categorization rules developed for the
1990 images were most likely also applied to the 1966 photographs. Linear features (roads, rivers,
and sharp vegetation boundaries) are most easily digitized ditectly from the photographs, either on
screen, or with a digitizing table. The final products were two spatial data sets representing the
irregular boundaries of each land use parcel, ranging in size from 1/2 to 3,600 hectares.
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Five primary land use codes were used in the 1966 and 1990 data sets: humid forest (Bh:
bosque hUmedo), chaparral (Ah: chaparro or arbustivo hUmedo), planted pasture (Pa: pasto
artificial-plantado), natural pasture (Pn: pasto natural), and short-cycle crops (CC: cultivos).
Many regions were given combination attributes as various proportions of the primary land use
types, as in "Bh/Ah" (70% forest, 30% chaparral). Sugarcane fields were grouped with plant
ed pasture (Pa) because it proved impossible to distinguish these two land nses based solely on
aerial photography. It proved useful to translate all codes into their equivalent percentages for
some calculations. For example, a 50 hectare area that is composed of 30 ha of 100% forest
(Bh) and 20 ha of mixed forest/chaparral (Bh/Ah in 70:30 proportion) can be said to have 44
ha of forest cover (30xl00% + 20x70%) and 6 ha of chaparral (20x30%).

The two land use maps produced by the CDC were overlaid (using GIS) to create a com
posite data set containing the 1966 and 1990 land use codes for each parcel of land. A cross
tabulation of the areas attributed to each land use code for each year formed the basis for a
matrix of transition rates between all possible pairwise combinations of land uses. Only the
area delimited by the boundaries of the four communities was used in the analysis (Map
10.1). A simplified version of the observed land use transition rates expressed as percentages
of category area is shown in Figure 10.1.

Figure 10.1. Dominant land use change trends over the entire Nanegal microregion.

I AhI_Pa->__
100%

82%

16%
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Note: Rates are calculated as percent of original hectares converted to other uses during the
1966-1990 time spa". Only the changes affecting more than 10% of each category's land area are
shown. Shaded boxes represent land use codes that act as "sinks" that will inevitably domiuate the
landscape to the exclusion of other land uses.
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Map 10.1. The Communities of the Nanegal Microregion.
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Note: Land use change analyses were restricted to the shaded area.

An important hypothesis based on results of other studies of the area is that the primary
purpose of roads and trails in these communities is to provide access to agricultural resources
(cane fields and pasture). Changes in land use would be expected in areas near roads and
community centers. while areas furthest from roads would be less likely to change. In par
ticular, we expected to see a decline in the amount and quality of forested area as the Nanegal
communities were established. To examine this hypothesis two road adjacency analyses were
conducted. In the first, the proportion of forest cover at increasing distances (in increments
of 100 meters) from existing roads was measured. For the second, the changes in area attrib
uted to each land use at varying distances from the road system were calculated. These
results form the basis for "change rules" to be presented to each community during the future
scenario workshops (see Chapter 18, this volume).
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Results
It is clear that a relationship exists between the geographical layout of the road and trail sys
tem and the spatial pattern of forest cover for some communities in the Nanegal microregion
(Figure 10.2). Three communities (Playa Rica, Chacapata, and Palmitopamba) show a sig
nificant decrease in forest cover nearest roads and trails.

Interestingly, the forest cover situation in Palmitopamba (the oldest community) in 1966
closely resembles the situation in Playa Rica and Chacapata (the newest communities) in
1990. La Perla, the second community to be founded, is intermediate in nature between 1990
Palmitopamba and the other two communities.

It may be argued that forest cover is higher at greater distances from roads simply because
roads are built in areas that happen to be less heavily forested. An analysis of the changes in
the area attributed to each major land use category as a function of distance from the road
system shows that the alterations in the landscape suggested by the data in Figure 10.2 actu
ally are associated with the presence of roads. For example, Figure 10.3 depicts the histori-

Figure 10.2. Road adjacency analysis for four communities.
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is shown for each cornnunity. Palmitopamba is represented twice, because separate road system and
land use maps are available for 1966 and 1999. Roads to La Perla, Chacapata, and Playa Rica were not
built until after 1966 so an analysis based on the 1966 land use is not possible.
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Figure 10.3. Exploitation distance of forest resources.
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Note: The drop-in forest cover as a function of distance from current roads and trails between 1966 and
1990 is shown in Palmitoparnba. La Perla, Chacapata, and Playa Rica.

cal change in forest cover between 1966 and 1990 at varying distances from current roads
and trails. Three communities (La Perla, Chacapata, and Playa Rica) show a marked decrease
in forest cover between 1966 and 1990 nearest existing roads and trails, ranging from about
40% to 80%. Pa1mitopamba shows a much different pattern, in which many existing nearby
forested areas are preserved at the expense of distant forests.

Corresponding road distance analyses of creation of new cropland (Figure lOA), creation
of chaparral (Figure 10.5) and creation of new pasture (Figure 10.6) show important differ
ences among each of the four communities. The trend in La Perla is toward increased uti
lization of areas adjacent to roadways for short-cycle crops. In Palmitopamba, conversion to
cropland shows no clear association with the road system. Palmitopamba and La Perla both
show an increase in chaparral at distances greater than 1/2 kilometer from roads, while in
Chacapata the trend was toward conversion of areas nearest roadways to pasture.
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Figure 10.4. Association of roads with new cropland.
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Figure 10.5. Association of roads with conversion to chaparral.
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Figure 10.6. Association of roads with conversion to pasture.
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Change Rules
We recognize that these road analyses represent only two of the many possible analytical
tools that may be used to identify significant trends in land use change in the Nanegal
microregion. Nevertheless, the several trends that are identified can be used to make impor
tant statements about the changes that are expected for the area. The construction of a road
is considered to be a significant event by the inhabitants of the four communities studied.
Roadways that are passable through much of the year provide critical access to remote pas
ture, cropland, and timber resources, as well as increased economic ties to neighboring
regions.

The implications are that roads are directly associated with loss of forest cover for all com
munities. The newer communities show the greatest loss of forest cover nearest roads and
trails, while the older communities (Palmitopamba, and to a lesser extent La Perla) show
decreased forest cover at larger distances from roadways. Forest removal is associated with
road construction, and is a process largely completed for Palmitopamba, mostly so for La
Perla, and just beginning for Chacapata and Playa Rica.

Whether roads are constructed primarily as a means of access to timber resources, or some
other factor is at work that results in forest loss as well as road construction (such as eco
nomic changes), cannot be determined from these data. We can, however, say that the con
version of forest to other uses will continue to take place preferentially near roadways and
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Map 10.2. Land use Maps of the Nanegal Communities for 1966 (a), 1990 (b), and
2014 (c}.

Landusetypes
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_ Chllparral
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1966 land use

1990 land use

2014 land use
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trails in Chacapata, Playa Rica, and La Perla. Ifpast trends continue, new pasture will be cre
ated in aU areas of all conununities but especially near roads in Chacapata. New cropland
will be created in all areas of Palmitopamba and near roads in La Perla, and chaparral will
be created on the periphery of both La Perla and Palmitopamba. If the rates of change
between 1966 and 1990 for individual land use categories are applied to the 1990 landscape,
the absolute quantity of land area to be aUocated to each land use category can be estimated.
Distribution of those areas over the 2014 landscape was accomplished by assuming existing
areas would grow or shrink as dictated by the change in category allocation, modified
according to the change rules derived from the road impact analyses. The result is a land
scape for 2014 that is consistent with absolute changes in land area for each land use cate
gory as weU as specific change rules derived for each conununity. The land use maps from
1966 to 1990, plus the plausible scenario for 2014, are depicted in Map 1O.2a-c. In general,
while deforestation will continue, other processes (conversion from one agricultoral use to
another and creation of chaparral as a result of abandonment of croplands and pastores) will
dominate the landscape.

Recommendations
As with all modeling efforts, it is essential that the final questions to be answered be known
to the modelers during the initial data coUection phase. For example, it is unfortunate that
more effort was not devoted to clearly distinguishing between pastores and cane fields, which
play much different economic roles in the communities. In retrospect, cane sugar and alco
hol production is such an important aspect of the economic weU-being of the region that a
determination of the land area devoted to cane production seems an obvious requirement.

The success of the techniques described here depends to a large degree on the timing of
the data coUection itself. If the goal is to project the consequences of a landscape process
(say, deforestation), some knowledge of the prior nature of the landscape before deforesta
tion has begun is essential. Because we do not have good land use data for the Palmitopamba
landscape prior to 1966, it is unclear whether the croplands at that time were in areas that
had been cleared of forests, were converted from natural pastores, or had always been culti
vated. This uncertainty raises doubts about whether La Perla truly is foUowing the same land
use pathway as Palmitopamba, delayed by 20 years.

A close examination of the land use data itself reveals a deficiency associated with the cat
egorization of the original data coUection (the 1966 and 1990 aerial photography). Because
much of the area was described using combination land use codes, (for example, some mix
ture crops and pasture) it is inevitable that some code combinations would be present in one
data set, but not another. We are forced to assume that land use types present in the 1966 data,
but not in 1990, have entirely disappeared; on the other hand, transition rates for types that
appear only in the 1990 data are impossible to calculate. This means that some conversions
are overestimated in the 2014 map, while others are missed entirely. Future research will uti
lize techniques that are not so dependent on arbitrary coding schemes, and instead focus on
relative proportions of mixed-type areas.
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Given these caveats, it is clear that the description of plausible future landscapes of the
Nanegal microregion is unfinished. As a model of future conditions, the 2014 landscape
depicted in Map 1O.2c has yet to be field-tested among the residents of the Nanegal com
munities (see Chapter 18, this volume). Linkages to ongoing demographic change (to be
inferred from a census described elsewhere in this volume) will help establish the demo
graphic pressures driving some of the observed land use changes. Maps of soil types for the
area are available; information in the census, with some knowledge of the distribution of cane
fields (Guest, this volume), may allow us to estimate the spatial extent of acreage currently
devoted to cane production and acreage used for pasture. Once the areas allocated to distinct
agricultural activities are known with confidence, the supporting data would be in place to
construct dynamic models of community economics as a function of land use decisions,
community resources, and available labor pool.
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Chapter 11

,;Production StRltc~ TWOl~
for Sustainable cr~ricu1ture and

~~atural Resource M.ana~ement
Cornelia Butler Flora, Fernando Larrea, Martha Ordonez,

Sandra Chancay, Sara Baez. and Fernando Guerrero

Introduction
The landscape south of the Cotacachi-Cayapas Ecological Reserve is a "post-frontier" region
(Browder 1996; Moran 1984, 1988) characterized by migration that has now stabilized
(Rhoades, Martinez, and Jones, this volume). Analysis of household variation in production
strategy at this stage of colouization can be instructive in the developing of sustainable nat
ural resource management programs for other newly-settled areas. In this chapter we focus
on the importance of social groups (sensu Rudel and Horowitz 1993) and the gendered divi
sions of labor that correspond with production strategies that in tum impact environmental
degradation.

The pattern of slow net population increase, rapid growth, and relative population stabili
ty is typical of many world areas where colonization has occurred. Yet the intersection
between landscape and lifescape today is a product of the historical forces that spurred the
colonization effOlt and the political and economic context in which it occurred. Historical
forces (Ram6n, this volume; Martinez and Rhoades, this volume) provide the context for col
onization that help form possible production strategies of the population by determining the
possibilities of access to land and other productive resources, degree of market integration,
and relations of production.

Historic Development of Production Strategies
The structure of agriculture in Nanegal has undergone a long process of transformation with
major environmental implications. The area, at first considered marginal, was part of an
expansion of the agricultural frontier. It was incorporated into internal Ecuadorian markets,
in contrast to export markets in many colonized areas. Three major forces brought about the
colonization in this landscape:
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1. An increase in the value of land, particularly in the first two decades of the 20th
century;

2. Changing land use that was labor intensive; and

3. The construction of an improved road, which was finished in the 1950s, linking
areas of agricultural production with the principal centers of commerce and con
sumption.

The landscape to the south of the Cotacachi-Cayapas Ecological Reserve was not settled all
at once. Lands farthest from the commercial town of Nanegal and nearby communities that
were involved in the SANREM project were only settled once tertiary roads built between
1961, and 1979, linked them. l

Migrants who came to the Nanegal area sought employment and land; this mixed motiva
tion for settlement had repercussions on how natural resources were mobilized through dif
ferent production strategies. Settlement in the 1960s and 1970s coincided with agrarian
reform measures that attempted to introduce hacienda owners to modern methods of pro
duction and integrate small-scale producers to national markets by encouraging use of pur
chased agricultural and consumer merchandise (Zamosc 1994: 46).

Due to changes in the sugar industry, particularly the initiation of large sugarcane plan
tations on the coast, the comparative market advantage of raw material shifted in peripher
al areas. Instead of exporting raw cane outside the region, which could be produced and
moved more cheaply in core production areas outside the local region, the new production
strategies sought value-added production-to change a low-value, high-volume commodi
ty into a higher-value, lower-volume product. Two products met that criteria: traga (sugar
cane liquor) and panela (cakes of hard brown sugar). While sugar refining required large
capital intensive factories, relatively low capital investments in kettles and distilling equip
ment allowed small and medium-sized producers to compete in the production of these
semi-refined products consumed by the popular classes. Selling sugarcane liquor outside of
the legal channels at various times increased the return on that investment, although it also
increased the risk.

This production process was labor intensive and, because of its location near the equator,
sugarcane could be cut and processed most of the year (cutting cane and storing it converts
the sugar to starch). Thus a year-round labor force was needed in order to provide the labor
necessary to weed, cut; and carry the cane from the steep hillsides and to staff the small pro
cessing plants. Further, with the road in place by the mid-1960s, household members could
migrate on a weekly or monthly basis to work in the informal urban economy in Quito
(Waters 1997).

New crops were planted in the 1960s in response to a decline in the market for pane1a, the
opening of different markets, and the desire to diversify. Zanaharia blanca, a tropical root
crop requiring less labor than sugarcane, dominated because of the high price it brought on
the regional market. However, these new annual crops were in addition to, not in place of,
sugarcane production. Traga was an important part of the production strategy of most rural
households in the area. Dairy and beef cattle were added to the production strategy mix, as
well as maize, beans, plantain, cassava, fruits, and small household gardens.
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While colonists came to Nanegal at the tum of the 20th century, settlement in the four
communities surrounding Nanegal occurred between 1958 and 1970, coinciding with the
completion of the road connecting Nanegal to Quito. During this initial settlement period,
colonizers came from Nanegal itself, the Pichincha province, from the northern Andean
provinces, and even Colombia. By the 1990s, population size had stabilized, and many young
people from families, who could support their sojourn to Quito, left the area in search of
work and education.

However, a consistent net population size does not mean a stable population. While
younger people from middle-class families tend to move from rural to urban areas, individ
uals from poorer households tend to relocate to a different rural location, and move only
when required due to their production strategies. Ultimately production strategies depend on
systems of land tenure: changes in infrastructure, particularly roads, and the changing eco
nomic opportunity structure related to state policies, particularly regarding sugar and sugar
cane alcohol. Environmentally sustainable productiou strategies emerged only as a
by-product of the environmental and economic potentials of the area. As Collins (1986: 139)
demonstrates, environmental deterioration cannot be separated from institutional factors
such as land tenure and credit policies that privilege certain production strategies over oth
ers. We hypothesize that differential access to resources, both economic and social, results in
different production strategies that impact both social and environmental sustainability.

A Typology of Rural Households
The heterogeneity of agriculturists is well recognized in Ecuador and elsewhere (Kervyn
1988). Simple dichotomies made between large landowners and landless peasants have little
relevance for participatory sustainable development, although differential access to resources
is important. In farming systems, the discussion of recommendation domains makes clear
that strategies for agricultural development need to be tailored to the specific circumstances
of different groups of farmers-recommendations made for entire regions are clearly not
appropriate. Nor is it feasible to develop programs individualized for each farmer (in fact,
one of the major findings in participatory development is that farm households adapt strate
gies to their own circumstances very effectively). However, policy and programs need to rec
ognize the different production strategies present to work effectively for a more sustainable
landscape.

SANREM took a nested hierarchical system approach in the Guayllabamba watershed.
After an initial participatory diagnosis, the research team developed a rough typology of pro
duction strategies focusing on the household and farm, 2 and then worked together with the
community research team' as well as community members. In community meetings, indi
viduals developed a matrix based on access to land, land use, principal economic activities,
principal crops and livestock, capital goods, off-farm economic activities, and length of res
idence in the area. This typology was used to begin the on-farm research in agronomic and
animal management practices and alternatives.

The connnunities expressed a need for more complete information about their coresidents.
Because of a growing recognition that important aspects related to the management of natural
resources were missing in the first rough typology, a participatory population and agricultural
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census was conducted (Flora et aI., 1997).' The census provided data on production strategies
and household composition. Those data served as the basis for a refined typology that was con
structed using multiple-classification analysis. These categories were then ground tested in the
community so that they could serve as the basis for further agricultural development.

The first divisions were based on ownership ofland and other resources (see Figure I I. I).
Fifty-seven percent of the households have access to land and other resources, while 43% do
not. The second classification divided the landowners based on production of a specialized
product, in this case, sugarcane liquor. The households with access to land can be divided
into two categories: 26% of all households grow sugarcane and make sugarcane liquor and
31 % grow sugarcane without processing it. Those total households who produce cane liquor
or other specialized products were then differentiated from those specializing only in sugar
cane liquor production (18.6%). Those who produce a substantial amount of sugarcane liquor
and have cattle and a substantial amount of land (7.5%) compose a third group. The fourth
classification divided those without access to land into those who share cropped (18.6%) and
those that worked only as day laborers (24.3%). The fifth classification divided those with
land who do not produce much sugarcane liquor into those with a substantial amount (30-50
hectares) of very steep land montafieros (14.6%) and small diversified producers (16.4%).
The sixth classification separated those that specialize in the production of sugarcane liquor
from those who own the sugar mills and stills (13.2%) and those who work those mills and
stills on a share basis (5.4%). The seventh classification divided those with 30-50 hectares of
steep, distant land into those who let out their land to others to work on a sharecropping basis
(6.1%) and those that owned such land but also worked as day laborers (8.6%). The eighth
and final classification divided the small, diversified producers into those with cattle (10.4%)
and those who produce annual short cycle-crops (6.1 %).

When we further analyzed the groupings, the division among those who owned steep,
remote land is much less important than their commonalties. Further, for those who special
ized in the production of sugarcane liquor, access rather than a title to machinery was most
important in determining household production strategies. Thus the division category was
eliminated in our work with the community and in the following analysis. Seven distinct
household production strategy types emerged from the 289 households included in the cen
sus from the four communities (see Figure 11.2):

1. Landless day laborers (24.3%)

2. Landless share croppers (18.6%)

3. Owners of remote, steep land (14.6%)

4. Small, diversified producers (6.1%)

5. Small, diversified producers with cattle (10.4%)

6. Producers of sugarcane liquor (18.6%)

7. Medium, diversified producers who make liquor in their own mills and stills, have
cattle, and over 30 hectares of land (7.5%)



Figure 11.1. The division of households hy production strategy in the Nanegal area.

Source: SANREM Participatory Census. HIP-Terra Nueva 1996.

Note: After this initial analysis, distinctions that were made between those that specialize in the production of cane liquor as well as
between montafieros (owners of remote and steep land) were dropped. Ultimately, seven distinct typologies (shown here in gray) emerged
from the analysis.
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Figure 11.2. Household production typology.

Owners of remote and steep land

Small, diversified producers

Landholders

Small, diversified producers with cattle

Sugar cane producers

Medium, diversified producers that make
liquor in their own mills, have cattle and
over 30 hectares of land

~
Day laborers

Landless

Sharecroppers

Source: SANREM Participatory Census, HPI-Terra Nueva 1996.

Landless Day Laborers (Jornaleros)
The largest and poorest group of households in the area, jornalero households, has the least
access to productive resources. They do not own or have access to land and generally do not
own their homes. They are often born in the area, and tend to be in the early stages of the
household cycle, with low levels of educational attainment. They cut cane and work in the
small mills and stills that produce sugarcane liquor and panela. They also work in the plant
ing and harvesting of short-cycle row crops, such as beans and maize.

Not all landless day laborers work in agriculture. Some work in commerce, transportation,
and services. They do not necessarily identify with the type of work they do, but with the fact
that they do work. The important thing is to have a means of working, be it cultivating, cut
ting wood, or transporting products from the zone. The men take on any work to support
themselves and their families. These activities include lumbering, planting, serving as a
guard, and helping in various commercial establishments on an "as needed" basis. Through
their varied economic activities, they acquire new skills and learn to recognize key elements
in the environment (entomo) and the resources available in the new environment. Although
some day laborers have been in the area for a considerable time, they have not been able to
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acquire land; therefore, their survival depends upon multiple and varied strategies, as the fol
lowing case illustrates:

My husband has done many jobs at the same time. He was not a fanner in his original home,
either. He worked there as a day agricultural laborer during harvest, when the demand for work
ers intensified. He worked in construction as a catechist, etc. Now he works as a contractor for
the religious mission in Nanegalito [a town on the main highway to Quito about 30 kilometers
away on a rough ctirt road] (Wife, landless labor household, 1996).

The families that work as day laborers do not have control over the productive use of
resources. Their employers decide what technology they use. These households generally
only have one male over the age of 15, which limits the income they can generate and often
requires that the wife work along side her husband to get the work completed. They gener
ally rent their homes.

Landless Sharecroppers (Partidarios)
These community members (comuneros) do not own property, but rather access it through
sharecropping. They normally only cultivate two hectares of land with short-cycle crops, par
ticularly corn and beans. Actual crops and general land use is dictated to them by the
landowner. They do not have livestock or access to the forest and brush lands. A medium,
diversified landowner (Type 7) explained the strategy she employs with sharecroppers:

I give sharecroppers around four or five hectares each. It's important to give them the land in
separate pieces-afield here, a field there. All my life when I take on a sharecropper I have laid
out certain conditions: don't plant cane here, don't plant pastures, don't plant fruit trees, don't
plant a garden, don't plant perennial plants, becanse these are crops that tie one to the land. I tell
them to plant cassava, beans, corn, and all short-cycle crops. That way, there are no problems.
Cattle are never raised on shares (Female medium, diversified landowner, 1996).

Partidario households tend to have more household labor available, with an average of
three men over 15 years old per household. They are at a more advanced stage of the life
cycle than are those without land who only sell their labor. However, their households are
large, with an average of three females and males under 15. Sharecropping households com
plement their income with day labor in the area. Many from this group arrived from the adja
cent highland areas of Imbabura, have lived in the community an average of 15 years, and
they are active participants in community organizations.

Montafieros
These households have fairly extensive holdings (well over 40 hectares per family) on the
steep, remote lands near the reserve. The distance of their land from the communities and the
difficulties in getting there are illustrated by this male montafiero:

To get to our fann you take the road in the direction of Caripugllo, crossing the Cariyacu River.
The fann is located in the high mountains before getting to the White River. Walking at a fast
pace, it takes about four hours from the center of Chacapata (Male montafiero, 1996).
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They use a small part of their land for pasture and raise some feeder cattle, which they
visit only occasionally,

I have 25 hectares-17 hectares of remote, steep land. The only things I have now are seven
heads of feeder cattle. They require less care. In addition, when it becomes time to sell them, it
is easier, because the animals can go to market on their own feet. Raising maize or beans would
be a problem because of the distance from the road. Vehicles can't get to the farm (Male mon
taJlero, 1996).

"We have land-up in the mountains. There one can only raise cattle, for right now, crops are
impossible. We can't go live there, either, in that there is no school for the children" (Female
montaiiero, 1996).

When farming the land, they raise maize and use chemicals in its production. Many mon
taiieros are in the early stages of household formation tend to have only one male over 15 in
their household, and as their children reach school age, move into the central community so
they can attend school. In those cases, montafteros keep some cattle and may rent some of
their land to sharecroppers. Because they tend to not live on their own land, they often get
housing in exchange for services rendered. The men in the family usually dedicate a couple
of days a week to visit their property. During school vacations, the entire family moves to the
farm.

Small, Diversified Producers
These households have access to between 5 to 15 hectares of land and own the homes in
which they live. One to three hectares of land is left in pasture for a cow or two to provide
household milk and a small savings account. They have one to four hectares of very steep
land, which is not cultivated. They tend to have two males over 15 in the household, allow
ing them to grow cane and short cycle-crops.

Small, diversified producers often combine various parcels of land in different areas and
even in different communities. They implement a very diverse production strategy, in some
cases combining production of short-cycle crops, such as maize and beans for market, and a
small number of cattle on pasture. These activities are supplemented by occasional work as
jomaleros by those with less land.

The farm has 14 hectares. On that land we have a little cane (2 hectares) that I mill on shares.
In the highlands and near to the river we have pasture for the cattle, in the steep hillsides and
hard to access forest remnants. Near the house we have fruit trees and experiment with new vari
eties ofbean, and raise tilapia, poultry, and hogs (Male small, diversified farmer, 1996).

We planted morocho (a special com) with beans, and it all ripened. Then we planted cassava.
We removed the bamboo to malre a paddock. Now I have taken out the paddock because I
didn't have any place to plant morocho. I will plant cassava and beans on the bank of the river
(Female small, diversified farmer, 1996).
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If they have more than a hectare field of short-cycle crops, particularly com and beans,
they use an aggressive packet of chemicals. The knowledge of proper usage and the relative
quantities needed is transmitted culturally from one farmer to another.

Small, Diversified Producers with Cattle
Individnals owning cattle and simultaneously working as small, diversified producers arrived
21 to 25 years ago from the highland region of Carchi. Their land resources of 5 to IS
hectares are diverse, including up to a hectare each of mountainous and chaparral. They have
one to five hectares in pasture and produce milk for direct sale to local merchants or to
Nestle. Nestle's technicians visit households, that sell their milk to the company, in order to
insure better herd management through vaccination and treatment of common illnesses. The
beef cattle are sold either locally or to occasional buyers who pass through, however, cattle
alone cannot support the household:

One can't live only with cattle. Cattle need to be maintained, to be given so many things. In con
trast, with sugar, every six months you harvest it (Male ganadero, 1996).

With cattle, you use less labor, but you have to wait to recuperate the investment. To get utility
from the calves you have to wait three years. With feeder cattle, you have to wait two years to
selI and get the earnings. In contrast, cane grows, is made into liquor or pane1a, it never runs ont,
it always produces (Male ganadero, 1996).

Because of the recognition that cattle production is a long-term investment, the production
strategies employed are aimed at reducing cash costs and labor (Pafiaherrera, this volume).
Despite the clear increase in profitability resulting from intensive use of rotational grazing,
cattle have extensive use of pasture, farmers do not receive technical assistance, and the diet
of the cattle is poor in minerals, causing low milk production and low fertility levels
(Guevara et al., this volume). Thus, the ideal production strategy for most of these families
is a combination of growing sugarcane and producing cattle. Their access to household labor,
with an average of three males over age IS, helps in their diverse production strategies. When
they work off the farm, they tend to go outside the community, but not to Quito. They also
raise much of their own food, including cassava, plantain, sweet potato, maize, beans, and
fruit. Excess production is sold in local markets, and they get most of their cash income from
selling cane, maize and/or platano. Small, diversified producers with cattle often let out some
of their land to sharecroppers. They use both agricultural chemicals and machinery in their
row-crop production.

Tragueros (Producers of Sugar Cane Liquor)
These households operate a small sugarcane mill (trapiche) and still. They also grow sugar
cane, usually on very steep land. They get most of their income from sugarcane and the value
they add to it. The sugarcane to mill is often purchased from small, diversified producers or
they process it on a share basis. They have access to 5 to 30 hectares of land, (4 to 9 hectares
are in brush land and/or steep forested land, 2 to 10 sugarcane hectares, and 3 to 15 hectares
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in pasture for 1-5 cattle) and tend to have been born in the area or have lived there for over
26 years. Trapiche owners have ownership of their homes, and housing arrangements are
made for nonowners. The work of cutting and processing cane is viewed as very difficult,
needing the labor of the entire family.

We have a little cane and we make liquor. We rented out the lrapiche and it was damaged. We
are thinking about selling it. Working in liquor processing is hard. Before I didn't understand
anything. Now I have to dedicate myself to whatever needs to be done, putting in the cane, dis
tilling in the oven. At first it really cost me, I cried a lot. These were things that I had never done
(Female lraguero, 1996).

Guest (this volume) suggests that sugarcane liquor production is not profitable without
family labor. The majority of those who engage in cane production and processing view it as
more market secure and less susceptible to production risks than either livestock or other
crops. Many of the tragueros produce on a share basis with the owner of the machinery. This
makes family labor even more important.

The problem is that it is difficult to work without children participating. In particular, it doesn't
work to produce liquor without children. One loses money. All the money goes to pay the work
ers, in food ... We raise cane to produce liquor. You can't make money if you do not own a
trapiche mill and distill on a share basis. The enterprise doesn't pay when you have to share with
the owner of the lrapiche. With him, we go halves, but we have cultivated the cane. We had to
pay three jomaleros and give them meals (Female lraguero, 1996).

Medium, Diversified Producers
These households have from 30 to several hundred hectares of land, with over 10 hectares in
pasture and at least 15 head of cattle. Medium, diversified producers have mills and stills,
most producing over 10,000 liters of sugarcane liquor a year, from which they get nearly all
of their agricultural income. A substantial amount of their land has been cut over and is in
brush, but these producers also own between 10 and 20 hectares of steep forested land, which
they use for firewood. Well over 10 hectares of land is cultivated, portions of which are let
out to sharecroppers, often with the specific instructions on strategies to keep the land in
annual crops. Members of the household work off the farm in Quito, and often own homes
both in the local Nanegal area and in Quito.

Social Capital and Production Strategy
Each production strategy is related to positions in various networks of social relations.
Interactions between day laborer and employer is much more egalitarian than in other areas
of Ecuador, in part because labor is in relatively short supply and the forms of production are
not profitable enough to support management separate from labor. Thus members of the
employing household, generally the small, diversified farmers, the small, diversified cattle
raisers (ganaderos), and the sugarcane liquor producers (tragueros), work alongside the jor-
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naleros at least part of the time. The work-based interaction of labor and capital encourages
a substantial proportion of jomaleros to participate in community organizations (Waters and
Bullel 1987).

Sharecropping is based on trust (confianza): a landowner (generally a montaiiero or a
medium, diversified landowner) must feel confident tbat tbe sharecropper will produce a
good crop and follow tbe instructions of the landowner. Kinship ties and migration networks,
as well as trust gained through working, sports, and community activities, all help identify a
good potential sharecropper. One,female sharecropper expressed it tbis way:

In the community all are obligated to help. When they built the laundry area, I was obligated to
give a day of work and also prepare food for those men who carne to work. And when they made
the rectory, I was also obligated to give food. One must help if one is to be taken into account
by the community (Female sharecropper, 1996).

The lands of the montaiieros are physically isolated from tbe community. Most share
croppers live in the rural communities and only visit their lands on weekends and during
vacations because these are the times when other community members participate in com
munity activities, thus sharecropping production strategy mitigates involvement in tbe com
munity. While montaiieros are landowners, tbey do not have much land in production due to
its steepness and remoteness, and they often work as jornaleros, linking them to tbe landown
ers. They are also l.ikely to have school-age children and are tbus linked to school-related
activities. The fact tbat housing is exchanged for services, implies bonds of trust with the
owner of tbe house. Small, diversified farmers are tied into social networks, which often
helped them to get their land, as illustrated by tbis farmer:

This field was of a Senor Oseas Espin. He gave it to me in exchange for planting four hectares
of cane. The other land that I have on the edge of the river was a part of the pay I got for plant
ing three hectares of cane (Male small, diversified farmer, 1996).

Kin networks are also important to them, as shown by a female diversificada:

My father knew about this land and sent a brother to tell us that there was a farm for sale and
that we should come (Female diversificada, 1996).

Because tbeir land is spread out, small, diversified farm households generally live in tbe
community to have access to the school, electricity, water and transportation. They use their
social ties to get new infonnation in order to improve their crop production. In contrast, tbe
ganaderos are tied into a wide variety of commercial networks tbrough their diverse produc
tion strategies. Ganaderos often let out some of their land to sharecroppers, and also partici
pate in community organizations, frequently in leadership roles; both situations require good
personal relationships. The tragueros' networks are based on trust and reciprocity, as they
mostly mill cane on a share basis, rather tban buying it outright. They hire jornaleros and are
often linked to tbe mediwn, diversified farmers tbrough share arrangements. Tragueros sell
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their product both locally (gaining a reputation among local people for product quality) and
to intermediaries who pass through or to local medium, diversified farmers. Those tragueros
who do not own the mill also are integrated into these networks of trust, through which they
share the produced liquor and have housing access.

The medium, diversified farmers are often the center of local networks of exchange
(Ramon et al., this volume). Besides buying crops, letting out land, mills and stills on a share
basis, and hiring labor, they often lend money. Their control of resources is translated into a
number of interdependent, but hierarchical social networks and relationships. Social capital
is thus an important part of each production strategy that generate it in different ways and to
different degrees. As more time is spent in one place, social capital tends to accrue, aug
menting opportunities for interaction and trust-building activities (J. Flora et a!., this vol
ume).

As expected, the households with the least diversified production strategies have been on
average, in the area, the least amount of time. However, the sharecroppers (partidarios) were
much more lilcely than day laborers Gornaleros) to be relatively recent arrivals in the com
munity. This difference did not disappear when age was controlled-time in place does not
necessarily mean more access to resources for landless households. The length of residence
of these two household types suggests the relative stability of sharecropping and day labor
production strategies, in part because of the flexibility that they offer. The partidarios,
ganaderos and the montafieros had the shortest length of residence in the community, while
the tragueros and the small diversificados had the longest tenure. Not surprisingly, the tra
gueros, who depend heavily on social capital to conduct their production strategies, are the
most likely to have lived in the area all their lives. Jornaleros are overrepresented at both
extremes: they tend to be recent arrivals or lifelong residents.

Social Capital and Local Power
Greater access to both material and social resources tends to correspond with the attainment
of formal and informal leadership positions. Part of our research identified major communi
ty leaders; comparisons with production strategies revealed that the most resource-dependent
individuals assumed more leadership positions within the community. In general, social sta
tus and class predict social participation and leadership; however, in the case of areas of col
onization near the Cotacachi-Cayapas Ecological Reserve, a multi-dimensional measure of
production strategy is a better predictor of wealth than whether or not an individual is a
leader in the community. We compared the distribution of leaders by production strategy to
the distribution of all households in the community (see Table 11.2).

As expected, leaders with less diverse production strategies were underrepresented.
However, because of the importance of social capital in each production strategy, more pre
carious production strategies were represented in local leadership positions. There was a sig
nificant difference between those with less diverse production strategies compared to those
with more diverse strategies. There is a large difference in local power between the three
larger, diversified production strategies and the four smaller, more diversified strategies. And
the relationship is linear, with the power relationship increasing dramatically with produc
tion strategy diversity.



Table 11.1. Time in Place by Production Strategy.

Production Strateav

small medium
jornalero partidario montanero diversificado ganadero traguero diversificado total

Time in Less than Count 12 10 6 1 4 3 36
Place five years % within

Production 17.6% 19.2% 15.0% 3.4% 8.0% 14.3% 13.0%
Strategy

six to Count 9 21 12 1 4 5 4 56
15 years % within

Production 13.2% 40.4% 30.0% 5.9% 13.8% 10.0% 19.0% 20.2%
Strategy

16 to 25 Count 15 19 13 5 17 8 4 81
years % within

Production 22.1% 36.5% 32.5% 29.4% 58.6% 16.0% 19.0% 29.2%
Strategy

more than Count 10 1 8 5 7 11 5 47
26 years % within

Production 14.7% 1.9% 20.0% 29.4% 24.1% 22.0% 23.8% 17.0%
Strategy

entire life Count 22 1 1 6 22 5 57
% within
Production 32.4% 1.9% 2.5% 35.3% 44.0% 23.8% 20.6%
Strategy

Total Count 68 52 40 17 29 50 21 277
% within
Production 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Strategy

Source: SANREM Participatory Census. BPI-Terra Nueva 1996.
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The one prodnction strategy that does not fit the pattern is that of the montafieros. While
they are in a position to have power because of the large number of networks of which they
are part, they are highly under-represented in leadership positions, similar to the jornaleros
and partidarios. Thus despite greater resources, they are no more represented among the local
leaders than are those without land ownership. This relative social as well as physical isola
tion of those with the most control over the fragile lands of the area has important implica
tions for sustainability in areas of colonization.

Table 11.2. Percent of Leaders (n=93) Compared to All Households (n=289) by
Production Type.

Household Production Percent Percent of All Ratio of
Strategy Leaders Households Leaders to All

Households

Jornaleros 12.9 24.3 .53

Partidarios 12.9 18.6 .69

Montaneros 8.6 14.6 .59

Small diversified 7.5 6.1 1.23

Ganaderos 15.1 10.4 1.45

Tragueros 30.1 18.7 1.61

Medium diversified 12.9 7.5 1.72 .

Source: SANREM Participatory Census. HPI-Terra Nueva 1996.

Note: The term "leaders" signifies officers or members of the board of directors of a community orga
nization. A proportional representation would result in a score of one (see J. Flora et aI., this volume).
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Implications of the Typology
for Natural Resource Management

The Nanegal study area was chosen because of its proximity to the Cotacachi-Cayapas
Ecological Reserve and other reserves in the area. This landscape is a potential buffer area
between agrarian anel natural landscapes. It has the potential to be either the base for further
exploitation of the biological reserves or an alternative for generating a livelihood and com
munity base that ballmces environmental integrity with economic vitality. Production strate
gies and their potential improvement can make a substantial difference for the larger
landscape sustainability. Access to land is a critical part of developing a stable production
strategy. Land refoml in Ecuador, as in other Latin American countries, contained a number
of perverse incentives for deforestation, with the concomitant implications for loss of biodi
versity, soil erosion, and water quality and quantity. Land that is not "improved"-deared
and brought into production-reverts to the state. Thus the initial impact of the 1964 land
reform was for large landowners to farm their existing lands more intensively and to remove
the trees and undergrowth from existing forested lands, often using hired labor. Land was put
on the market in response to the threat of appropriation and the pressure of landless peasants
(Bedoya and Ospina 1996; Eguiguren 1997). The result was that new landowners---even
those with small parcels of land-set out immediately to create an agricultural landscape.
Part ofthe land is now deforested and abandoned (chaparro), and part is in forest remnants
or regrowth (montaiia). Both of these can provide benefits for biodiversity (Lesica and
Allendorf 1992; Lomolino 1994), water quality, erosion control, and micro-climate modera
tion (Guindon 1996). The distribution of these two types of land is related to types of pro
duction strategies (see Table 11.3).

TABLE 11.3. Amount of Nonagricultural Land Owned (total land owned in hectares) by
Production Strategy.

Production Strategy Chaparro Montana

Jornaleros - -
Partidarios 8.0 -
Montaneros 56.5 436.3

Small Diversificados 28.0 34.0

Small Ganaderos 65.7 79.2

Tragueros 124.5 131.0

Medium Diversificados 183.0 305.0

TOTAL 465.7 985.4

Source: SANREM Participatory Census. HPI-Terra Nneva 1996.
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Thirty-two percent of the land owned by members of the commnnity (a total of 3,093.38
hectares) is natural land (montafia) at risk. Further, forests form a disproportionate part of
two production strategies: the montafieros and the medium diversificados. Both of these
groups are likely to contract with sharecroppers and encourage them to plant annual crops, a
strategy associated with soil erosion. Strategies for sustainable use of these areas should
focus on households with these production strategies. Ganaderos are the highest users of pes
ticides, followed by sharecroppers, montafieros, and the diversificados. Jomaleros may use
pesticides on other's land.

The cut over land (chaparro) is concentrated in the hands of the medium diversificados.
Reclamation strategies to restore fertility and biodiversity should be focused on this group.
Indeed, reclamation strategies for such land, beyond plantation reforesting, could be a high
priority project for the Nanegal communities. Such strategies could take pressure off the
more fragile land nearer the reserve. These two groups have the social capital and political
power in place to implement such a proposal, and the data gathered by the SANREM project
help support requests for outside funding. Such efforts would further diversify the produc
tion strategies of the already more diverse groups, with the potential of engaging the two
least diversified groups-the jornaleros and partidarios-in the process. The major uses of
the montana that threaten biodiversity, as identified by the SANREM ecological assessment
team, were hunting and woodcutting (Pefiafiel et al., this volume). These uses also varied by
production strategy.

Table 11.4. Percent of Each Household Production Type by Use of the Montana (forest).

Production Strategy Hunting Woodcutting Firewood

Jornaleros 1.5 2.9 1.5

Partidarios 0 0 0

Montafieros 15.0 37.5 27.5

Small Diversificados 0 17.6 17.6

Small Ganaderos 3.4 24.1 37.9

Tragueros 3.8 13.5 11.5

Medium Diversificados 19.0 38.1 14.3

TOTAL 5.0 15.1 12.5

Source: SANREM Participatory Census. HPI-Terra Nneva 1996.
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Those that own the montana are most likely to report that they use it. Hunting is concen
trated among the medium diversificados and the montaneros. The medium diversificados
have a relatively high level of participation in community activities and power within the
community and could profit from environmental education to help them hunt selectively.
However, the montaneros do not participate in community activities and may need to be
reached indirectly. The current environmental education of school children, conducted by
San Francisco de Quito University, could cover wildlife management issues. The diversifi
cados and montaneros are not hunting from abject necessity, but as a part of a lifestyle that
stems from their production strategies. Thus working with them in enhancing wildlife diver
sity will be more effeclive than strategies aimed at limiting hunting. However, since only 5%
of the households reported hunting activities, it is probable that some of the hunting is done
by outsiders (or underreported by the respondents). A landscape plan of wildlife management
developed through community participation may be the best way to insure that species diver
sity, particularly for mammals and birds, does not further decline.

The same two groups with access to the regrowth and forest remnants are also the most
likely to harvest timber for building, furniture, or sale to itinerant timber buyers who pass
through the area-over a third of the medium diversificados and the montaneros and nearly
one quarter of the ganadero households include these uses for timber in their production
strategies. These three groups would be prime participants in devising a plan to improve the
forests and maintain their diversity, while at the same time meeting their production strategy
objectives. Only 15% of the households engage in timber off-take.

Firewood is the other major use of the montana However, only 12.5% of the Nanegal area
households report gathering firewood. Because of access to gas for cooking, some households
use firewood only as backup. Of particular note are the ganadero households, where 38% of
the households use the montana to gather firewood. While some of the firewood is used
domesticalJy, some is also sold within the area. At this point, firewood harvesting does not
seem to be a major source of deforestation or decline in biodiversity.

The tragueros have an important role to play in maintaining biodiversity, preventing soil
erosion, and maintaining local water quality in the feeder streams. According to the SAN
REM agroecology team (Calispa and CastilJo, this volume), the traditional way of growing
sugarcane presents a very biodiverse system that should continue to be fostered. The possi
bility of interplanting beans in the cane fields immediately after harvest would help diversi
fy the strategy and maintain the biodiverse base of cane production. However, the medium
diversificados have the capital available to use herbicides rather than hired labor, and some
are beginning to do so. The use of chemical weed control moves sugar to a monoculture,
exposing more soil and decreasing the biological controls of sugarcane pests that are cur
rently present. The medium diversificados should participate in ongoing work to further
understand the importance of biodiversity and experiment to build on the existing system.
The dominance of medium diversificados in leadership positions and their access to capital
makes them early adopters of technology-which can either enhance or degrade the natural
resource base of the community. The ganaderos depend on a variety of strategies beyond
livestock production (Pefiaherrera, this volume). The diversity of their pastures (particularly
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the "weeds") provides good nutrients, but managemeut practices could be improved to
increase herd health. Involving gauaderos in specific studies lookiug at their farm as a whole
may help them enhance their natural resource mauagement aud the viability of their eco
uomic enterprises. Their relatively high rate of representation iu the leadership structure sug
gests that community-based strategies could be effective.

Table 11.5. Percent of Each Production Type Using Pesticides.

Household Production Percent Utilizing Number Utilizing
Strategy Pesticides Pesticides

Jornaleros 0 68

Partidanos 26.9 52

Montafieros 25.0 40

Small Diversificados 0 17

Ganaderos 34.5 29

Traqueros 7.7 52

Medium Diversificados 23.8 21

TOTAL 15.4 279

Source: SANREM Participatory Census. HPJ-Terra Nueva 1996.

The use of chemicals is au indicator of potential decrease in biodiversity. When pesticides
are used with sugarcane production, the sustainability of systems is decreased. Pesticide use
is also related to short-season row crops (Table 11.5); unfortunately, our data does not indi
cate the use of the pesticides. However, the sharp differences in pesticide use suggest target
ed strategies to improve its safety, particularly with those who only have temporary access to
the land, the sharecroppers and montafieros. The gauaderos are very experimental in their
uses of technology and may be critical in influencing change.

Production Strategies, Local Power,
and Natural Resource Management

The major drivers for chauge that impacted natural resources in the Nauegal region were
external and related to chauging laud markets, internal markets, aud road construction. The
stabilization of the population in the laudscape today suggests the possibility of stabilizing
environmental impact aud even the possibility of remediation, especially if the high social
capital that once existed in the communities before the high rates of in-migration (see
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Ramon, this volume) Gould emerge again in the process. The research conducted by SAN
REM has suggested various sustainable aspects of existing land use, as well as the types of
land use that threaten natural resources. Production strategy analysis further links land man
agement alternatives to social organization and resources, but actual changes will require
substantial investments in local organizations to meet the challenges.

Local Nanegal production strategies are continuously evolving, especially since multina
tional and national companies are experimenting with coffee, flowers and poultry in the
region. Confinement chicken production may provide an additional source of employment,
but it will bring its own negative environmental impacts. For example, changing conditions
for transportation and competition from external markets can chalJenge the regional niches
that have been established by the tragueros and the product mix of the diversified producers.
However, attention to sustainability by local people, supported by development entities, can
build on the research base that suggests the kind of local actions that collectively can be taken
to provide versatile economic options, enviromuentalJy sustainable natural resource man
agement alternatives, and supportive communities.

Our experience in SANREM suggests that "the cormuunity" is not a homogeneous mass.
The marked social differentiation that exists in the area in terms of access to land and pro
ductive resources has negative implications for social and environmental sustainability.
Production strategies that incorporate elements of enviromuental sustainability result from
the potential of the lifescape and landscape, rather than an intentional plan by the producers.
Cormuunity-based, educational strategies oriented specifically to the production types whose
actions and decisions have the most impact on sustainability are critical, particularly for the
medium-diversified farmers and the montafieros, who make decisions about resource use for
themselves and those who sharecrop for them. For these two groups in particular, strategies
that engage their children may be the best way to reach them. Strengthening civil society in
the area will contribute to both social aud environmental sustainability.

NOTES

1. The Palmira hacienda, which once covered much of the study area, began growing sug
arcane in 1876 (Echarte 1977). By the tum ofthe century, trade with Quito based on sug
arcane increased the demand on labor. Hacendados began to selJ or trade parcels of land
for labor. They also made land available on a sharecrop basis. The primary motivation of
the hacendados was to retain a locally available workforce. Sharecropping reduces the
transaction costs of production, particularly when the land is far from the landlord's prin
cipal activities (in this case, Quito), the farm size is large, and when crops have a high cost
of labor supervision-as in sugarcane production (Emigh 1997). Some of the steepest and
most remote land was not exploited at all and, as "empty land;' reverted to the national
government. The Ecuadorian government, in tum, encouraged colonization on those lands
in an effort to expand the frontier and counter the pressure to distribute more productive
land in core highland and coastal areas (Instituto de Estudios Ecuatorianos 1984:32-36;
Barsky 1982:63-66; Isaacs 1993).



~-----------

212 II furl Three

2. This team included the Ecuadorian-based Nongovernmental Development Organizations
Heifer Project International and Terra Nueva, the Central University of Ecuador's
Veterinary Science Department, with consultation with the Department of Sociology at
Iowa State University.

3. The community team included the Ecuadorian Nongovernmental Development
Organization COMUNIDEC and Iowa State University.

4. See Flora et al., 1997, for a description of the census process and its importance in the
community.
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Chapter 12

Production Stratq~ies

and Gender
Martha Ordonez and Cornelia Butler Flora

Introduction
Peasant households are made up of heterogeneous individuals with differential access and
control of resources (Feldstein and Poats 1989; Agarwal 1991; Deere and Leon 1985). The
combination of these two factors has the potential to greatly influence patterns of resource
access and control, and because material and social relations determine resource utilization,
sustainability practices ultimately will depend on production strategies. More generally, age
and gender also prescribe roles within both the family and the community. Peasant house
holds also hold differential socioeconomic positions within communities. In this chapter, we
will look at how production strategies in Nanegal, Ecuador both depend on and determine
the gender division of labor and access to and control of resources. Our ultimate goal is to
understand the role gender relations in the economic, political and cultural arena play in the
management of natural resources.

Previous studies have found that men and women relate differently to natural resources
(Mies and Shiva 1994; King 1989; Rocheleau 1995; Rocheleau, Thomas-Slayter and
Wangari 1996). It is likely that these differences reflect the division of labor and access to
resources that is part of the construction of gender in different production strategies (Seager
1993; Hynes 1989), as well as the larger socio-economic and cultural context (Agarwal
1991). There are important behavioral and perceptual differences both between and within
genders. Though few studies have focused on the latter, we think it is important to differen
tiate among women and among men (sensu Rocheleau, Thomas-Slayter and Wangari 1996),
rather than attributing the behavior of all women to their privileged relations with nature and
their specific cosmic vision (Shiva 1989). Previous approaches have established a link
between females and nature, leading researchers to view women as natural caretakers of the
envirornnent and preservers of positive ecological practices.

Methods
Field research was begun with a typology of peasant families in the Nanegal area (see C.
Flora et aI., this volume) based on a cluster analysis of 30 socio-economic variables drawn
from a community household census in four communities in the Nanegal area. Based on in-
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depth interviews with men and women from representative household types, we character
ized the division of labor by gender in the productive, reproductive, and community activi
ties of men and women (Moser 1993). Based on focus groups, interviews, and participatory
research tools, we analyzed the social value given to the various activities of men and
women. Participatory methodologies included asking locals to construct maps, draw, and
elucidate their perceptions through dramatic presentations. Matrix elaboration and analysis
(asking about control and decision-making processes) and the collection of life
histories/group reflections were also part of our methodology. Groups of adult men and
women of various ages were assembled in varied ways in order to collect a variety of quali
tative data for the study.

Gender and the Production Strategy Typology
The production strategy typology described by C. Flora et at. (this volume) summarizes the
derivation, content, and relation of family economies to community power and natural
resource management. Seven productive types were found in Nanegai. Within households,
we analyzed the patterns to determine who performs what tasks and who controls the
resources generated by various activities (sensu Overholt et al., 1985). In the analysis, we
note who does what and who makes decisions in productive, reproductive, and community
activities, emphasizing the close linkage between these three types of activities and not sep
arating them artificially. Finally, we analyze the degree to which the strategy in its totality
contributes to gender equity-a fundamental part of the sustainable lifescape and a more sus
tainable management of natural resources, based on the findings of the other research teams
in the area.

Jornaleros
Jornaleros made up the greatest percentage of households. In the Nanegal area, daily wage
labor is carried out through informal contracts between the owner of the farm and the work
er who is paid daily or for piecework. Those who are paid per task (piecework) typically
weed or trim sugarcane leaves by the hectare or harvest hectares of beans or other crops. Of
men, 24.3% work as jomaleros, yet the participation of women and children is often required
to complete the task efficiently when pay is for piecework. Male workers make contracts
with employers only after household consideration of the income potential of involving the
time and labor of kin. Networks of kin, colleagues and friends are constant potential sources
of work for jornaleros. Despite joint work efforts and the role of women in the construction
and maintenance of networks, the male head of the household maintains control over income
in this household system. Men are assumed to be responsible for family maintenance and can
sell their labor locally much more easily than can women.

Families with men working outside the area as day laborers in construction and logging
(Waters 1997) present major difficulties for their wives, who depend entirely on the income
of their husbands to provide for household necessities. In this group, the division of labor is
more distinct. The women are in charge of reproductive tasks, while the men engage in pro
ductive activities outside the home. The few women working as day laborers themselves have
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a marked disadvantage since they receive lower wages then men for equal amounts of time
and work. Of all households in Nanegal, jomalero households have the lowe'st access to
resources and income and appear to have the greatest gender inequality. Both men and
women have limited access to productive resources, but women day workers have a harder
time getting hired directly, and they are deprived of fair wages when they do get hired. Those
who work outside a home with male members have little probability of controlling and
spending the income generated.

Partidarios
Of households in Nanegal, 18.6% sharecrop annuals, particularly maize and beans, which
require a large labor force for the planting, weeding, and harvesting. The sharecropping
household cannot afford to hire labor, so women and children participate to ensure the crop
is planted, maintained and harvested. While male family members contract with landowners
to raise annual crops, the whole family, especially the wife, provides the labor to ensure
ample harvest. The type and amounts of labor women provide depend on the crop. Women
cannot gain access to land as sharecroppers, so instead plant crops for home consumption,
including maize, beans, cassava and plantains. These plots generally contain crops consumed
in their place of origin, such as morocho com.

Even though women are not formally involved in accepting a contract to sharecrop,
landowners prefer a sharecropper with a wife to make sure that the work gets done.
Sharecropping depends on good community relations, often maintained by female participa
tion in community work, particularly in providing food for various community activities.
Women in sharecropping households must be available to participate in nonpaid work for the
community, as wen as for the informal networks that link the family to the necessary pro
ductive resources.

Men in the four Nanegal communities considered the production of maize and beans their
exclusive responsibility. Fathers and sons worked together and recognized the fieldwork of
women and daughters only during planting and harvesting. Women, on the other hand,
believe they participate in all phases of annual crop (maize, beans and tomatoes) production.
Furthermore, young married women stated that the entire family worked in the cultivation of
beans and maize. For many, sharecropping for large haciendas had been an important means
of becoming a property owner. After many years of work, land is traded or sold to the
laborer:

He gave me the land over there. We made an arrangement. He gave me the nncnt hillside to work
as I conld, sharing all that I planted. I planted achiote. I managed to plant seven hectares of
achiote (Male parlidario).

Montaiieros
Montafiero households have access to land, but generally their lands are located far from
roads and populated centers. Even when more than 25 hectares are owned, household
incomes are low and the montafiero families have little chance of saving to invest in produc
tion. Generally these households have a few fattening cattle, which are sold by the head.
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Many of these households are just beginning the family Iifecycle, and have small children.
Both parents highly value schooling for their children, which obligates them to live far from
their lands. The montafiero households have a resource conflict between current and future
earnings. The women in the households have the power to decide where the family will
reside, and thus indirectly, how their land is used.

I wanted to live at the farm in order to work it right. Now it is semi-abandoned-but there is no
way we can be there because of the children's education (Male montaiiero, 1996).

Within these households, men and women perform a variety of production activities to insure
the family income. Men and women work as agricultural day laborers or property caretakers
for absentee landlords, including cooking for the sugarcane workers.

My wife also works as a jomalero and right now she is helping in the kitchen of the tinea which
I take care of. She helps me in all my work. We always try to work together, with the children
and all (Male montaiiero, 1996).

The fact that men are often working at distant farms and children are often in school places
particular burdens on the montafiera women. The women in the household, although they
may live far from the population nucleus, are not excused from their community obligations
as mothers. A few montafiero households are at the final stages of the family Iifecycle, with
married children who live outside the area. This population segment includes widows in
charge of extensive, but relatively unproductive, land holdings. In these cases, despite hav
ing a lot of land, households do not have the necessary labor to carry out agricultural activi
ties. Women are more often in control of household property use, and often make land
available to sharecroppers.

Diversificados

We have a little cane to distill for liquor and make panela. My wife is in charge of the crops for
home consumption. She decides what to plant and where. She likes to experiment with new
crops (Male diversiticado, 1996).

Some of the diversified producers have the resources to hire jomaleros, although the use
of family labor is preferred. Women in diversified producer households are responsible for a
number of activities and occasionally help men in productive activities. Women choose
between beans, plantains, cassava, sweet potato, vegetable gardens and fruits to grow for
home consumption. They also raise small animals, including poultry, pigs and fish. The vari
ety of these products allows the women surplus for exchange or gift-giving, critical for build
ing and maintaining social networks. Thus, women in these households play an important
part in providing social as well as material resources.
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Ganaderos

.Both the male and female ganaderos are critical in maintaining household production strate
gy. Milking and the daily care of the cows are considered female responsibilities. Women
participate directly in the marketing of milk, while men sell the beef cattle. Well known
strategies for improving dairy production are rarely used, perhaps because the men ultimate
ly determine how cattle are used.

Male ganaderos stated that they are directly responsible for production and marketing, yet
they recognize the importance of help from other household members. Since cattle are not
the major source of income for these families, the women have a very diverse set of respon
sibilities outside of cattle raising.

Alone I could not make the enterprise progress. The base of the operation is the woman. I can
not do the work of women and men. She is the base. If she doesn't want to move forward, we
can't. There is no way to do it without the help of the woman in either cattle or sugarcane (Male
ganadero, 1996).

Tragueros

Distilling cane liquor requires a series of activities, from the growing of cane to the market
ing of the product. When they have enough land, tragueros also produce annual crops and
raise cattle for meat and milk. Most traguero families only have access to relatively antique
and small machinery that is generally only productive when worked by family labor. Men
and women work in all stages of production. Men, women and children harvest and process
cane for the market. Women also participate actively in the marketing of all products and
generally have access and control of income generated. Simultaneously, women must main
tain their basic household activities.

I like to distill, but not when I have to make coffee, lunch, and dinner. I take care of house
keeping here and there (Female traguero, 1997).

Commercial Agriculturalists
Commercial-agricultural households display the widest variety of production strategies.
Cattle, sugarcane liquor, annual crops and off-farm work are important household production
components. Commercial agriculturalists own and have access to more diverse production
resources than other types of households. They also are more likely to successfully accumu
late resources over time through expanding land holdings, cattle, sugar mills, stills and trucks.

The women living in these households are heavily involved in production stages other than
fieldwork. They have access to and control over resources, depending on the degree to which
they are involved in marketing, particularly at the local level. Men generally have control
over marketing activities outside the area, the sale of cattle, and the buying and selling of
land. Women in these households often have control over land and decide who will share
crop which products and where. They are active in local marketing activities, and often run
local retail establishments, although men in these households tend to control the external
markets.
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Perceptions of Gender Participation
Gender participation in productive tasks is seen and valued differently by Nanegal men and
women, as well as by young people and adults. As we will demonstrate below, men and
women do not agree about the activities in which women participate. For one, in our focus
groups, it became clear that men consider the entire process of cane cultivation an almost
exclusive male activity. Cutting, processing and marketing were all activities purported to be
dominated by men. Males did, however, recognize the work of their wives, and children dur
ing planting. They also recognize the help they get from their sons in preparing soil for crops,
and admitted to the occasional hiring of non-family day labor for planting, cleaning, weed
ing and cutting the cane. Men also considered the production of sugarcane liquor (trago) a
principally male occupation. Cane milling is a labor-intensive activity in the area, and men
recognized the support and participation of women and children, as well as the activity of the
jomaleros in this process. Tasks include lighting the fire to boil the sugarcane juice follow
ing the milling process, moving the distilled sugar juice from the cauldrons to the ferment
ing tanks, and selling the liquor. The men also recognized the importance of non-family labor
in the cutting and transportation of cane for processing but asserted that they alone spent the
money made from the sale of trago. Men also consider the production of panela an activity
that they nearly exclusively control, with the partial support of women, their sons and the day
laborers. The task of packing panela should be, in their judgment, the only activity in which
they do not participate.

Adult females, in contrast, suggested that they participate in all the tasks involved in the
cane production process. For them, preparing the soil, planting, cleaning and weeding, and
cane cutting are activities carried out by day laborers, adult women and men of all ages.
Women in focus groups declared that they participated fully in all the activities required for
processing the sugarcane into liquor and believe that they have the capability to make allo
cation decisions with the acquired family income. The women suggested that sons partici
pated in every stage of the work as well, while daughters only participated in marketing.
Females certainly recognized their partial participation and acknowledged the role of extra
familial day laborers in the entire process except at key decision points such as marketing
and distribution of panela income.

For children and adolescents, sugarcane production was perceived to be a strictly mascu
line activity, performed by male family heads and salaried workers in the area. In their focus
group, young people declared that only male kin or day laborers are involved in the produc
tion of trago, and thus they believed that men control the processes of sale and distribution
of income. Young married women also believe that cane production is carried out principal
ly by related men and day laborers, but also recognized the participation of women and chil
dren in land preparation, planting, weeding and clearing cane fields. The group of young
married women said that panela production is an activity primarily of men, with a lot of help
from women and the paid agricultural workers, and on a smaller scale, of the children, par
ticularly the daughters.
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Relative Access to and Control of Resources
Our research is based on the premise that men and women have differential access to and
control of household resources in economic, environmental, social and human systems.
Household members, as a result, have roles of production, reproduction and community
work which are tacitly negotiated based on the power implicit in access and control (Bernerfa
and Feldman 1992).

While women in neither of the first two categories have access to much land for raising
crops or animals for home consumption, the female partidarios are critical in accessing social
capital through acce:ss to housing and social networks which is uniquely gained by their labor
in providing food. Without direct household resources, however, the women must go through
the men in their household to access the labor or land market, and their husband's control the
return to their labor.

In contrast, the montafiero women, control where they live, often through the social
resources they can bring to bear in taking care of property owned by others and through their
children's schooling. Further, they produce both crops and animals for home consumption
and occasional sale, particularly small quantities of milk. However, they are limited because
of the need to spend time on remote lands with their husbands in the production process.
They also sell their labor as part of their husband's labor contracts.

Women in the diversified production households are able to produce more in their own
production enterprises, and often have quite a bit to say about how land is used, particularly
moving from pasture to crop production for home use or sale. They may still, however, join
their husbands as day laborers. Women in the diversified cattle raising households have con
trol of milk production, but not the entire animal production process. They control the milk
money, but do not have the authority to invest it in more productive milk production strate
gies, as these are seen as secondary in the household production strategy mix. In addition,
they work in cane production according to their husband's labor needs.

Women tragueros have more work, but also more control. They generally have diversified
production strategies, including small numbers of double-purpose cattle, whose milk they
can market. They are also involved in the marketing of liquor and in receiving cane from
those who wish to mill by shares. They provide critical resources to the household by these
social networks. Women in the commercial farmer category often have access and control
over their own resources, as well as access to a wider range of household resources. Their
families have invested in their human capital, and they have employment options beyond
agricultural labor, which in other households is mediated by males. They are visible eco
nomic actors and participate visibly in exchange networks.

Each household sttategy means different levels of access to and control of resources by
women, beyond th,~ actual division of labor within the household. In all the production strate
gies, the activities of women are critical to produce the resources needed to maintain the
enterprises. Does this critical productive presence translate into cultural recognition and
political power within the community?
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Photo 12.1. The women of Nanegal have critical roles in both household and field
production. (Photograph by Maricel Piniero)
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Recognition of Women's Contributions
to Production Strategies

The recognition and value of male and female activities in Nanegal communities are closely
linked to "ideal" roles. These roles are part of the social construction of gender, which is a
process of defining appropriate behavior through categories of sexual interaction, which are
not optional but obligatory (Hart 1991; Pankhurst 1992). These ideal roles do not correspond
fully to the "real" roles and activities which men and women carry out, particularly those
related to productive and community work.

Our analysis is based on the premise that masculine and feminine identities are socially
constructed, transforming the different "natures" of men and women into social inequalities.
These inequalities link together men and women, elaborating a complex weave of norms,
symbols and relations which give rise to masculine and feminine identities. Apart from these
identities are assigned roles, the distributed activities and the value given to the different
actions of men and women. Roles and values generate relations of power, which vary in dif
ferent cultures. Each culture has specific power relations between men and women, which
can take various forms of equity or subordination.

A gender perspective permits new interpretations regarding roles and the way they are val
ued in the construction of power. Roles must then be understood not only as the sum of activ
ities or as the division of spaces, but also as the construction of identities and of power. How
are gender relations constructed and modified inside of cultures? And how do these influence
the differential access and control of resources in the division of labor, in the decision-mak
ing, and above all in the management of natural resources, especially the use of land? These
are some of the questions that have arisen in the analysis of gender relations as we examine
the family production strategies of the residents of the landscape.

To discover the roles, we used participatory methods, including collective drawings and
socio-dramas. In one workshop, residents produced a collective drawing of a man and a
woman. They then attributed to men and women the qualities and attributes through which
we were able to establish the ideal role as it was socially assigned. The body represented in
the drawing is a cultural body, understood as a collection of values and behaviors, and not a
natural body of men and women (see Figure 12.1).

The ideal roles of men and women in the landscape of the study are very well-defined. The
woman is identified through her role as mother. Her most important virtue is to have chil
dren. She is responsible for the house: food, childcare, house cleaning, laundry, care of the
sick, and the moral and psychological support for all the members of her family, guided, of
course, by her husband or father. Socially, she is expected to sacrifice herself, be forgiving
and love responsibly, be patient, and be an example to her children. She is required to be
faithful and humble toward her man, strong and patient with her children, and respectful and
loving toward older people. Women of bad character are blamed for the destruction of homes
and bad behavior of children. They are also blamed for the bad behavior of their husbands.
No matter what his behavior, she must treat him with respect.

A man's fundamental role is to be the provider. His best quality is that of "worker." He is
the one who is in charge of and directs his children. His value increases as he gains access
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Figure 12.1. Gender role comparison exercise.

Source: SANREM Participatory Workshops, 1997

Note: During a participatory workshop, men and women assigned attributes to each gender by attach
ing hand-written notes on the appropriate display. Reproductive tasks (and associated personality
characteristics) were assigned to females, and productive (and associated personality characteristics)
were assigned to males.

to productive resources. The community's ideal roles of men and women do not correspond
fully to the real roles and activities which men and women undertake on a daily basis.
Further, these ideal roles ignore the important productive and community role of women.
Most women attempt the large number of activities that form part of the ideal role. Often,
women are also in charge of agricultural activities and the production of sugarcane liquor.
She works as a day laborer and as a storekeeper. Her exclusive role is housewife, and the fact
that she would do this as her only role, is more imaginary than real.

Most men in the community have an equally difficult time performing their ideal role. The
wages of the jomalero are not enough to support the family, and few of the agricultural oper
ations could provide for the family without women's productive labor. Despite the lack of
correspondence between the ideal female role as mother and wife with real roles of moth
er/wife/producer/community worker, public appreciation and recognition is often confined to
the ideal role (see Figure 12.2).



Figure 12.2. Actual versus ideal roles in the Nanegal communities.
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Division of Reproductive and Productive Labor
Workshops were organized in each of the four communities that served as centers of the local
landscape. In each community, workshops engaged different groups: adult men, adult
women, young women, a group of young married women, and a mixed group of young peo
ple. The workshop elaborated a matrix of productive and reproductive tasks according to
principle tasks and who in the household carried them out. The following differences were
deduced concerning the recognition of the participation in reproductive activities between
men, women, young people and adults. Males are considered responsible for the education
of the children, through helping them with their homework and teaching them the proper
norms of social behavior, and they are assigned to participate in games with their children,
including care and attention to sick children.

There seems to be no recognition by men of the value of women's work in the home, in
addition to an unawareness of the participation of children in reproductive activities. Adult
women and young married women recognize their own activities and the importance of them
in the reproduction of the family. They also recognize and value, in contrast to the men, the
male support in many tasks at home. Once again, in contrast to the men, women recognize
the participation of their sons and daughters in domestic tasks.

The mixed group of young people primarily recognized the role of women in all of the
activities of the home. Girls, in all cases, were recognized as having a larger and more active
participation in household tasks than sons. The young males also were preparing themselves
to be adult young men and recognized that they participated in the same tasks as their fathers.
They considered themselves in training for their masculine roles. The image that women
have of themselves is relatively positive.

Recognition and Valuing
Understanding the value attributed to the various activities is as important as knowing who
does what. Men, compared to women, valued their own participation in productive work:
agriculture (viewed as distinct from sugarcane production), livestock, the transformation of
cane into cane liquor, and home gardens. The men reaffirmed, thus, the value of their ideal
role as providers. Concerning the recognition of women in productive activities, there exists
a particular appreciation. While the group processes did not exhibit public valuation of
female productive activities, individual interviews with men and women did validate their
activities. They told of the daily work, recognizing the effective support of women in all of
the productive activities, especially in the process of transformation of sugarcane and in live
stock raising.

We work together (Sharecropper, 1996).

With Blanca and my oldest son, we arrange the pastures, even though it was all steep hillside
(Ganadero, 1996).
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Nevertheless, at the collective level in workshops working with groups, the same people
found women's productive activities invisible. Both men and women failed to recognize the
participation of women. This lack of recognition of women's work is due, according to our
understanding, to the ideal role and the social characteristics that are attributed to men and
women. The noncorrespondence between ideal and real behavior has direct consequences for
maintaining the relations of power established between men and women, both in the family
and in the community.

Power and Decision Making
The decisions made by men and women regarding production, reproduction and community
life have important implications for the social construction of power and the management of
natural resources. Power at the family level was analyzed by looking at decision-making
processes within the family. Adult men in all production strategies believe they have the
capacity to make decisions regarding family economy, social life and community life. They
do not believe consultation with their wives is important or necessary. Men make their own
decisions regarding the nature and length of entertainment and relaxation, because "free time
is a thing of men."

Women, on the other hand, feel they share decision-making responsibilities in social
spheres, and participate in such things as fiestas or religious activities. Adult women also rec
ognize their decision-making capacity in all areas of family life, though they recognize the
participation of their husbands as well, except in that of religious activities. Young married
women recognize that women are fully capable of making decisions within the home in all
aspects of life, except that related to free time. They recognize that women don't have free
time available to them, due to their heavy workload.

Formal power within the community is also important. Women occupied 33% of the 87
elected positions in the area in 1996. Women held the largest proportion of elected positions
in the community with the highest level of social capital: Palmitopamba. They held the low
est proportion of offices in La Perla, the community with the least amount of social capital
(see J. Flora et a!., this volume). Women in elected positions average 33 years of age, com
pared to the average male age of 43 years. The greatest difference between men and women
in public office occurred between the ages 20 to 29. Within this range, women in all com
munities were at least twice as likely as men to serve in the public domain. Elected women
of this age group were equally likely as men to complete primary education and were more
apt to have had secondary education. Seventy-five percent of women in elected positions had
only primary education, whereas 96% of the men in elected positions had only primary
instruction. Twenty-five percent of the women in leadership positions had some secondary
instruction, compared to only 3.7% of the men who were in leadership positions. We then
examined the relationship between production strategies and levels of representation by gen
der. We found that women in traguero and ganadero households have the highest representa
tion in different elected positions within the community. These are two production strategies
where women's productive work is recognized-where their social capital contributes to
enterprise success.
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Access to Leadership and Resources
Social differentiation in the landscape is based on the unequal access to resources. In this
respect we can show that inequality of gender is a sum of the social inequalities produced by
this differentiation. A lesser availability of land is likely to concentrate women more in repro
ductive activities. The home for this group is a space of consumption and not of production,
due to the limited access the women have to other resources. On the other hand, men assume
productive activities outside of the family and in many of these cases, he is converted into
the only provider of resources for the home. This reinforces the traditional roles of men and
generates conditions for greater control and power inside of the family.

In the production strategies with greater access to land, women have a greater participa
tion in productive activities and a greater access to resources, particularly in the activities of
transformation of sugarcane and in livestock production. They participate in many aspects of
the production process, but, most importantly, they are directly involved in the local market
ing of these products.

Production strategy types with diverse enterprises do not have a marked division of labor
by sex. This is a continuum quite different from the typology above, which depends on
household wealth. Here, greater diversity means that women potentially have more direct
access to resources and decision making, which makes role negotiation more equal. That
women participate in most important production activities in the landscape (cattle and sug
arcane liquor), permits them access to resources, changes their roles, and increases their
opportunities to make decisions. As new crops are introduced, partiCUlarly if they are annu
al crops, it is likely that women will have less participation and less access and control over
resources. On the other hand, if more labor intensive crops come to the area, which employ
individuals in more skilled manual work than cane cutting, it is likely that women will be
employed directly, increasing their access to resources. However, whether or not they con
trol their own incomes, and whether or not familial power relationships become more equal
ized, is open to question given what has happened in other areas (Truelove 1987; Blumerberg
1995; Blumberg, Estada de Batres, and Cuxi11994).

In terms of production strategies and natural resource degradation, the montafiero house
holds have the potential to do the most damage to forest remnants. Women in this household
type are now quite separate from the community in terms ofleadership, but could be involved
in non-wood forest product extraction from their lands. Considerable organization-and
links with women who have marketing ties and experience--could be a critical strategy for
maintaining and enhancing the natural resources of the area. The community organizations
where women are currently involved, particularly the churches and the schools, might be a
vehicle for cross-type linkages for sustainable production activities that enhance women's
access to and control over resources and the quality of life for themselves and their families.
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Chapter }j

The Political Ecolo~y of
Cane-alcohol Production

and Distribution
Greg Guestl

Introduction
Through the political process of globalization, the world economic system continues to
expand across national borders, becoming increasingly incorporated into the social structures
of developing countries. With modernization, however, benefits often accrue disproportion
ately, favoring regions with better infrastructure, education, political contacts, or access to
surplus capital. The Nanegal region is currently experiencing this unevenness of develop
ment. Although the area produces a stable commodity-an alcohol distilled from sugar
cane-and responds to a healthy demand for its product, Nanegal has yet to be equitably
connected to the larger world market, and consequently has not seen much economic reward
for its labor. The majority of the capital that this small-scale industry earns either flows out
side of the community, in a variety of forms, or remains in the hands of a few landowners.
Capacity for expansion is also limited by geography, poor infrastructure, and a general
scarcity of surplUS capital.

This chapter focuses on the cane-alcohol production process, its cost structure, the com
modity's distribution system, and the relationship these factors have to Nanegal's larger eco
nomic and geographical context. Of particular concern is the flow of capital between the
Nanegal region and larger urban centers such as Quito, and the influence this dynamic has
on the local community. The data collected suggest that a net outflow of capital from the
Nanegal region is at least partially responsible for the lack of economic opportunity in the
community and, as a result, the people of Nanegal invest both human and monetary capital
outside the region. This situation has implications for sustainable development projects
which are aimed at protecting the environment while creating sustainable livelihoods.
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The Research Setting
Throughout the early part of the colonial period the land in the study area was in the hands
of the Jesuits, who held large haciendas composed primarily of sugarcane plantations (Basile
1974:99). In 1767 the Jesuits were exiled from the country but the land has, for the most part,
been maintained for sugarcane production to the present day. The 20th century has witnessed
several significant changes in the area due to in-migration from other areas of the country.
The more recent group of migrants came to the area in three distinct waves during the 1940s,
the 1960s and the early 1970s (SANREM 1994:22); and local autodiagnosticos (reports writ
ten from SANREM's community workshops) indicate that the four communities in the study
region were officially incorporated in the years 1961 (Palmitopamba), 1969 (La Perla,
Chacapata) and 1978 (Playa Rica). Although the vast majority of inhabitants arrived in these
latter decades, older residents con:fmn that cane alcohol bas been a prominent commodity in
the region for at least 100 years.

Today, the general region of study is composed of the town of Nanegal and four satellite
communities-Palmitopamba, Chacapata, La Perla and Playa Rica-located several kilome
ters to the north along a dirt road, having a combined population of approximately 3,000
(Martinez and Rhoades, this volume). Situated along the western slopes of the western
Anden range, at an altitude of 1200m, Nanegal is accessible by a gravel road from Quito, a
two and a half-hour journey by public bus. The town itself is modest in appearance, consist
ing of a central square surrounded by houses, a church, an extension office, and service
oriented shops such as general stores, agricultural chemical stores, purveyors of gasoline,
and restaurants. Nanegal is also home to several distributors of the region's cane alcohol,
known in the vernacular as aguardiente or trago.

Its central location places Nanegal as the point of distribution for the majority of products
that leave the area. Despite this role, the town is, in many ways, still isolated from Quito and
the rest of the country. Due to the surrounding mountains, no television reception reaches the
town, postal service is limited to once per week, and only one quasi-functional telephone
exists in the entire town. Normally local inhabitants have to travel to Nanegalito, 30 kilome
ters to the east, to make calls. The priest comes to the church once a week on Sunday.

There is a daily bus service between Nanegal and Quito and it is sometimes possible to
catch a ride with a local merchant or extension worker. The latter is not too common, how
ever, since only about 20 vehicles run in the entire region, and most of these have minimal
passenger space. Bus service to the four outlying communities is even less frequent than for
Nanegal: there is one bus that goes to Chacapata, but many routes are hitchhiked or walked,
depending of course, on the distance of the destination.

Economy and Subsistence

A variety of minor commercial and subsistence crops are grown in Nanegal (see Table 13.1).
Multiple names in the table refer to joint planting of two or more crops in the same vicinity.
A few of the crops, including coffee and achiote, are sent to markets in Quito, but they were
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Table 13.1. Major Crops in the Nanegal Region.

Crop Hectares Crop Hectares

Sugar Cane 463 Various fruit 6

Maize 175 Tomato 2.5

Cassava 140 Garlic 2

Banana 102 Rice 2

Morochillo 48 Cassava/Banana 2

Achiote 15 Orchards 1.5

Beans 14 Cassava/So Potato 1

Peppers 9 Citrus/Lime .7

Cane/Banana 7 Coffee .5

Corn/Cassava 6 Carrots .5

Naranjilla 6 Cassava/So Potato .5
Beans

Source: SANREM Participatory Census. HPI-Terra Nueva, 1996.

insignificant during the two-month period (Summer 1996) this research was conducted. In
addition to crop cultivation, some people pursue extractive activities that utilize forest
resources from the surrounding areas. A local craftsman, for example, makes furniture from
laurel trees obtained from the surrounding hillsides and sells his wares in Quito, and occa
sionally in Nanegal, on a per order basis. Wild cana guadua, a strong exemplar of the bam
boo family, is sometimes harvested from roadsides or creek drainages and sent to Quito to
be used in construction. There is also a flower 'plantation' on the outskirts of town that sup
plies street vendors in Quito. In 1997, it was put on the market due to labor shortages and
related problems of distribution. Cattle and dairy operations are found in the area, but these
enterprises are more common in cooler Nanegalito, located 30 kilometers upslope.

The mainstay of the economy in the region is sugarcane (cana), which occupies 463
hectares, more th1m three times the area of the second crop, maize (SANREM Participatory
Census 1996). A total of 67 cane processing factories (jabricas) are found in the region, 65
of which were devoted solely to the production of aguardiente in 1997, though brown sugar
production has witnessed a marked increase since then. Besides local alcohol production and
solid brown sugar (pane1a), cane is also made into powdered sugar (panela polvo) or taffy
(melcocha), the latter being consumed locally as candy. Aguardiente, however, turns the eco
nontic wheels of Nanegal and shapes the landscape-lifescape of the region.
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Aguardiente
Cane Ecology

Three varieties of sugarcane are typically used in the production of aguardiente-caila dura,
caila suave, and coila forestal. Although all of these species can be used in production, the
first two are most common. Maturation time for all species is similar: from the time of first
planting-done by placing clippings in half-meter deep holes-young saplings take approx
imately 24 months to grow to a height suitable for cutting (at least two meters). For adult
plants already established, the time between harvests is about 18 months-longer than inter
harvest time in lower, hotter elevations.

Cane is a relatively risk-free crop for several reasons. Though young plants in the very
early stages of growth may be somewhat vulnerable to boring insects, cane is not often
plagued by pests due to its hard outer layer. Second, the life span of sugarcane is relatively
long. On average, a healthy life cycle for a field of cane is somewhere in the range of 25-50
years, after which a 2-3 year fallow period is needed, and the field is subsequently replant
ed. There are, however, varying opinions on the longevity of cane. One local farmer, for
example, contends that sugarcane fields can be productive for up to 70 years, with minimal
decreases in output, while others report a significant decline in productivity after only a few
years.

Although the exact longevity and ecological sustainability of cane is debatable, it is gen
erally known to farmers that productivity does decline over time. Local productivity esti
mates for old and new cane range between 3500 literslhectare (Llha) and 6000 Llha of
aguardiente, respectively, with an average of 4000 Llha. In addition to the age of the plant,
informants identified several other ecological factors involved in productivity. Good
drainage, provided by a modest slope, and moisture are key ingredients to a prolific harvest.
Also significant is the season. Production quantities per hectare (of aguardiente) are higher
in the summer months because the drier weather leaves less water in the stalks, and hence
creates a more concentrated juice.

The cultivation of sugarcane is relatively simple, requiring periodic cleaning, a process
which entails walking through the fields and cutting away dead leaves from the plants (see
Calispa and Castillo, this volume). Chemical fertilizers are generally not used, but organic
matter is often placed around the wells of newly planted cane to provide nutrients and retain
moisture. In mature fields these functions are performed naturally by the dead leaf matter of
the plants. Pesticides are not ordinarily used, although exceptions are made very occasional
ly in newly planted fields to protect young saplings.

Production Cycle

The harvesting of sugarcane is, on the whole, a year-round activity based on an 18-month
cycle. Yet limited supply of cane and an irregular growing season, do not permit all process
ing plants to work the entire year or during the same months of the year. Some of the largest
plants operate all year long, but most are in operation for only several months at a time, ren
dering them idle for a good part of the year. Certain mechanisms have evolved as a response
to these temporal irregularities. Hired labor, for example, is transient and peak times often



Map 13.1. Geographical Distribution of Sugarcane Processing Plants. Circa 1996.
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experience a shortage of day laborers. Another adaptation is an increase in mobility, as is evi
denced by the number of mobile processiug plants that move from oue sugarcane field to
another in high season.

Equipment
An aguardiente processing plant contains three principle pieces of equipment, which are
arranged vertically so that gravity carries the liquid through successive stages (see Figure
13.1). The first piece of equipment in this sequence is the trapiche, a motor-driven press com
prised of two interlocking iron cylinders which crush the cane stalks as they are fed into the
machine. These presses vary in size and are categorized on a six-point scale, with size six
being the largest. The motor that turns the press is a standard gas or diesel engine attached
to a long canvas band, which acts as a driveshaft. From the press the extracted juice flows
through the cajoncito, where it is crudely filtered, and then down into the cajones-Iarge
wooden containers, rectangular in shape, and with a capacity of up to 600 liters. Once fer
mented, the juice, or guarapo, is released from the cajones into the pressurized still (alam
bique).

The still is a three-part system, consisting of two cooking components (the calentidora
and pondo/alieton) and a copper coil (serpentina) which cools and condenses the aguardi
ente vapor as it escapes from the pressurized still. Both the serpentina and lente (a small cir
cular container surrounding the column of the pondo) are fed a continual supply of cool
water, the source of which varies with each operation. Stills can be made of stainless steel or
copper, and while stainless steel varieties are cheaper and more durable, aguardiente afi
cionados claim that copper makes a superior tasting product.

Subsequent to the condensation stage, the alcohol is collected into a 220 liter plastic poma.
The entire process is carried out under two open-air structures, constructed from wooden
poles and corrugated metal roofs, collectively called the choson. Although there are trades
men in the locality who repair cane processing machinery, equipment is not sold within the
region. Presses used in the Nanegal area are almost exclusively bought in Atuntaqui (a small
town north of Otavalo), and motors or stills are sold in Quito. The wooden boxes are made
on the premises from local trees, and fuel for the motor is bought in Nanegal. Dried cane
stalks (bagaso) are used to feed the fire under the still.

Labor and Process

Sugarcane fields are visible about 20 kilometers east of Nanegal at an elevation of approxi
mately 1375 meters (asl), 175 meters higher than Nanegal. The terrain to the east is too high
and, hence, too cool to produce cane; the cane in this fringe area is stunted. Around the
Nanegal region, however, vast fields of lush green sugarcane covering the hills dominate the
landscape. In these fields the complex process of making aguardiente begins, for before any
production can occur the cane must be planted, cared for, cut and transported to the press
where production begins.

Due to different growth rates and initial planting times, canes become somewhat hetero
geneous in size over time. As a result, cortadores (cutters) must first walk into an area and
look for a mature section to cut. When no areas are ready for harvest, they will often clean
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Figure 13.1. Schematic of an aguardiente processing plant in Nanegal.
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Photo 13.1. Processing sugarcane to distill cane alcohol or make brown sugar.
(Photograph by Robert Rhoades)

the fields by clearing dead leaves from the plants with machetes. On one finca (farm) this
cleaning was done every twelve days, while others report frequencies of every one to two
months. When an abundance of mature cane prevails, laborers work approximately eight
hours per day in the fields, and a tearn of two can usually clear a hectare in one month. When
the season is particularly favorable and labor accessible, three laborers may work in the fields
at anyone time.

Once the cane has been cut and thrown into piles in the field, cargadores (carriers) stack
the pieces (about one meter in length) onto the backs of mules fitted with special cargo-bear
ing apparatus and lead their cargado to the chos6n where it is unloaded. In a few cases where
fields are accessible by road and the owner has a vehicle, cane is loaded into the back of a
truck. The number of workers needed to transport the crop depends on the number of indi
viduals cutting in the fields and the distance between the field and the processing plant, but
the usual number is two.

From the unloaded pile, the mo/ador, stationed at the press, inserts cane stalks between the
two grinding wheels of the press. Inside the plant is another person in charge of carrying the
desiccated residual fiber away from the press and onto refuse mounds several meters distant.
Though this fiber is used as fuel and compost, there is still a large surplus that remains which
is eventually burned as waste.
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Photo 13.2. Making taffy from brown sugarcane.
(Photograph by Maricel Piniero)
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The final person in the operation is the distilador, who is responsible for the entire distil
lation process from fermenting the juice in the collection boxes to storing the end product.
This job entails controlling the flow through the various components of the system, main
taining a good fire under the still, monitoring the quality of aguardiente as it trickles out of
the serpentine, and transporting the final product to a storage receptacle. The labor structure
of an average aguardiente processing plant contains two cutters, two transporters, one crush
er, one carrier of scrap fiber, one distiller, and one cook.

The division of labor involved in production also includes a landowner and hired workers.
A landowner essentially has three options. Cane can be sold to a processing plant, which is
usually done in cases where the amount of land owned is relatively small (i.e., less than three
hectares). Alternatively, an owner can sharecrop with someone in an a partir system. In this
relationship the land owner supplies the cane and equipment, while their partner, the par
tidario, is solely responsible for labor and production, for which they are compensated with
one-half of the profits. A third option for a landowner is to work directly in the production
process and retain all of the profits. All of these systems of labor are common in the area, and
the preference for a particular system depends on a combination of age and health of the
landowner, availability oflabor, infrastructure and capital, and the amount ofland owned.

The most common, and preferred type of labor in the aguardiente industry is familial.
Family members are hired whenever possible, with outside wage laborers (obreros) filling
labor needs only when necessary. Estimating from interviews with three plant owners, fam
ily labor seems to comprise about 75% of the total. In one large processing plant in
Palmitopamba, for instance, the workforce is composed of the owner, one son, two nephews,
one son-in-law, and two nonfamily members. With a few exceptions, workers rotate jobs on
a daily or weekly basis.

Productivity

The monthly output of any given plant will vary with the size of the press and still, the
amount of available cane, and the distance required to transport the cane to the processing
site. To a lesser degree, the availability of labor, usage of chemical catalysts, and the quality
of the cane will also affect production quotients. Given this wide variation, average data is
not very informative. Instead, the individual cases below have been selected to exemplify the
range of productivity seen in Nanegal.

PROCESSING PLANt 1
Don Jorge owns a total of 72 hectares of land-30 of which are devoted to sugarcane--and
three separate processing plants in the region. He sharecrops with three different partidarios,
including Armando, his brother-in-law. As per the normal sharecropping arrangement,
Armando manages the labor and is responsible for all expenses, while Don Jorge provides
the cane and the equipment.

Armando's plant runs for six months of the year, normally has eight paid employees
(excluding Armando himself, who also works), and processes about one hectare of cane per
month. His cane press is medium sized (#4 on the six-point scale) and produces 1200 liters
(2-600 liter boxes) of jnice in an average work day. This translates into 220 liters of distilled
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alcohol per day, or 5500 liters per month, and is bought on the premises by middlemen (inter
mediarios) for 800-1000 sucres, or 26-32 cents', per liter. According to Armando, the limit
ing production factors in his operation are the supply of sugarcane and labor.

PROCESSING PLANT 2
This plant, owned and managed by Don Arturo, is purported to be the second largest in the
entire region, with a #5 press that works all year round. Don Arturo owns 35 hectates of land
-23 of which are sugarcane (he will also sometimes buy cane from others at a price of
800,000 slha)-and employs six people, who work six days a week. However, Don Arturo
tells me he often works seven days a week, since he has to transport the aguardiente to Quito
in addition to running the still.

The press in this operation can make as much as 1200 liters of cane juice in four hours,
which, after fermenting 24 hours" can be processed into 200 liters of aguardiente. Don
Arturo uses Ammonia Sulfate (N2I%, S24%) to speed up the fermentation process twofold.
This renders a production rate of 4000 liters of alcohol per week and requires driving into
Quito every three days to sell to pre-established buyers at a price of 1100 sucres/liter (35
centslliter).

PROCESSING PLANT 3
Processing plant 3, situated in Cruz Lorna, is somewhat more isolated than the previous two,
and is part of a 200 hectate farm. Of these 200 hectares, 150 are arable and nine are taken up
by cane. The remaining land is used for pasture, orchards, short-cycle crops, or is left
uncleared. The owner runs a #2 size press which is operational all year, and produces an aver
age 200 liters of aguardiente per day, six days per week, giving a weekly total of 1200 liters.
Middlemen come by his place regularly to purchase his product. The production process at
this processing plant requires a total of six people, and since most of the owner's children are
attending school in Quito, it is necessary to hire three workers to help in the cutting and trans
porting of the cane.

PROCESSING PLANT 4
Near the entrance to the Maquipucuna Ecological Reserve is situated a medium-sized plant,
consisting of a #3 press and two self-built stills, made from oil drums and bamboo. Although
the owner has eight hectares of cane nearer to Nanegal, this land is used to feed his other pro
cessing plant located in the same area. As a consequence, he has to buy cane for the more
removed processing plant for an average price of one million sucres ($323 US) per hectate.
This processing plant produces a total of 1500 liters of aguardiente weekly which is sold to
a middleman from Nanegal on site for 1000 sucreslliter (32 centslliter).

Distribution
Although most of the alcohol from the Nanegal area is trucked directly into Quito, the dis
tribution channel does not follow a single path from production to consumption. It can be
bought, for example, directly from the processing plant by middlemen. This is done in a
number of ways. In the Playa Rica area, for instance, many of the processing plants are inac-
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cessible by road, so aguardiente is carried by the producers down to the town on foot or by
mule, where it is bought by the owners of the local general store. This pattern is common in
other remote areas as well.

In some cases producers will transport small quantities of aguardiente directly into Quito
on the top of a public bus which they accompany to the destination. Alternatively, middle
men may drive into the outlying regions, pick up the merchandise, and take it to the next des
tination, which could be Nanegal, Quito, a location in-between, or any combination of the
three. From these points, aguardiente is either sold or transported further by other merchants
into Quito, or less commonly Otavalo and Ibarra. The role of the middlemen varies accord
ing to each specific situation, but in most cases they serve as sources of credit or ready cash.
Often producers, particularly those of the small-scale type, are short of capital, so an imme
diate payment arrangement is an attractive offer.

With the advantage of having a relatively ample supply of liquid capital, the middleman
can afford to store alcohol until it is consumed locally or sell it on credit to the next level of
middle operators. In essence, the middleman can absorb the time lag in the supply-demand
equation with relatively little impact. Don Jose, a local merchant, is an exemplar of this type
of arrangement. He drives to several distilling plants in the area on Friday and Saturday, pur
chases aguardiente on a cash basis, and transports it to Nanegal where it awaits pickup the
following day by other middlemen from Quito. These secondary movers then take the aguar
diente to points further along in the distribution chain.

Don Jose maintains his importance in the chain by supplying credit to each party involved.
As there are a total of three primary middlemen in Nanegal, competition exists, and incen
tives must be given to secure clients. As a result, it is not uncommon for Don Jose to pay an
aguardiente producer two weeks in advance to ensure his business. Depending on the capac
ity of the processing plant, the amount of the advance can be as much as one million sucres.
Don Jose also will permit up to a week delay in payment from secondary buyers. This
arrangement benefits this secondary contingent by giving them lead time to sell the aguardi
ente and procure cash to pay for their shipment.

Another service the middlemen provide is a central venue and consumer base for the prod
uct. Because processing plants are often located in remote locations, they are not readily
accessible to consumers. Moreover, many of the producers-and again this is especially true
for the smaller operations-do not possess the necessary contacts in Quito or other large cen
ters to liquidate their product. They also do not have a vehicle or efficient forms of commu
nication to establish these contacts.

Aguardiente can be bought retail by the liter, in larger quantities such as a 220 liter con
tainer, or virtually any other amount desired. Although the demand for aguardiente is fairly
consistent, it is greater during special times of the year like Mother's Day, village fiestas or
local weddings, and the price will rise slightly in response. The following figure depicts the
observed channels of distribution and retail prices, in sucres, of aguardiente at each stage.
The prices on top of the distribution lines indicate the average purchasing price for the
wholesale merchants in a particular channel. As would be expected, the price increases as the
product is taken further from its source.
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Figure 13.2 Distribution routes and per liter retail prices of aguardiente
(in U.S. Dollars).
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Bottling companies or distribution centers fartber than Quito have not been included in
this analysis. Since the amount of aguardiente that flows to either of these ends from the
Nanegal region is so small, this line of distribution was not studied. Nevertheless, while trago
paro (pure) can be bought retail as cheaply as 1000 sucres/liter (32 cents/liter) in Nanegal or
1500 sucres/liter (48 cents/liter) in Quito, less-potent bottled varieties fetch prices from 4000
to 11,000 sucres/liter ($1.29-$3.55/liter) (sold for 3000-8000 sucres per 750 ml bottle).
Although the higher price of bottled aguardiente is due in part to higher production costs
associated with a finished product (i.e., the bottle and label), vendors say the majority of the
price differential is due to federal tax. Not surprisingly, most consumers prefer the cheaper
unbottled aguardiente for its price as well as its flavor and kick.

The second route unaccounted for in this study is that toward Colombia. One vendor in
Quito says that aguardiente crosses the border at night, avoiding detection by the police. This
international market brings forth the possibility of formal expansion into other countries,
especially since trade barriers have recently been reduced in this respect (El Comercio 1996).
Still, the promise this holds is somewhat dubious, since any "legitimate" venture would in all
likelihood require government control and subsequent taxation, thereby nullifying prof
itability for the producer.

Cost Structure and Profitability

The cost structure remains fairly consistent for all distilling plants in the region. The num
bers in Table 13.2 are based on interviews with owners of two different processing plants and
several additional informants familiar with aguardiente production and should serve ouly as
a reference point, siuce prices of equipment vary with size and quality. The numbers in the
left column represent the start-up costs that are associated with an entire operation, from
planting cane to processing alcohol. Variable costs reflect daily expenses.
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Table 13.2. Cost Structure of an Average Processing Plant.

Fixed Costs ($USD) Variable Costs ($USD)

Land 806-1129 per hectare Cane 258-323 per hectare

Cane 968 per hectare Labor 43.23 per day/pp'

Still 1600-3200' Water 39 monthly

Motor 2900-7100 Food 97¢-1.61 per day/pp

Press 1300-2600 Fuel 6.45-9.68 per day

Structure 323

Mules 323 each

Source: Field Research.

The average working profit can be estimated for two of the enterprises examined. In pro
cessing plant I, total costs for one day, to produce 220 liters of aguardiente, would be
154,000 sucres ($50)', while the gross revenue would range from 176,000 to 220,000 sucres
($57-$71) depending on the current selling price (800-1000 sucreslliter). Taking the above as
a working estimate, the gross daily profit would be 22,000-56,000 sucres ($7.10-$18.10), to
be divided between the partidario and the landowner. Within this system the profit margin per
liter of aguardiente is 100-255 sucres (3-8 cents) and is maintained for six months of the year.

In the case of plant 2, the numbers are very different. The daily production rate is approx
imately 600 liters, accomplished with six paid employees. The owner transports this to Quito
himself where he sells it for 1100 sucreslliter (35 centslliter), rendering a gross daily revenue
of 660,000 sucres ($213). The daily expenses for this operation are 136,000 sucres ($44), a
sum substantially smaller than in the previous case. The reason for this difference is pre
dominately labor-based: labor requirements are less because the distance to transport the
cane is relatively short, and the owner's wife cooks for the crew. Based on these figures, the
net daily revenue earned from this operation is 524,000 sucres ($169), and the profit margin
873 sucres (28 centslliter) earned over the entire year.

The contrast between these two stills provides clues as to the limiting factors in prof
itability in the production of aguardiente. Examination of the two cases reveals three prima
ry factors in the monetary outcome of the production process-size of equipment,
relationship to land, and use of a chemical catalyst. Informants identify the still as the slow
est link in the system, and as such, larger equipment in this regard is extremely important for
faster processing and higher production quotas. The same relationship holds true to a lesser
extent for the size of the press. Second, direct ownership of land, in addition to good loca
tion and quality, greatly increases profit margins by reducing labor costs and eliminating
sharecropping fees. The third factor, a chemical additive, is purported to speed up the fer
mentation process by a factor of two. It is not used by all processing plant managers, how
ever, because it is said to negatively affect the flavor of the product.
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Political Ecological Connections
Although in one of the cases discussed, the profitability of aguardiente production is sizable,
this does not appear to be the situation in most operations. The majority of processing plants
use mid-sized machinery and have a limited supply of cane. Most operations also do not pos
sess a vehicle to transport and procure higher prices available in Quito. The overall consen
sus when talking to local farmers is that the aguardiente industry is very mediocre in terms
of eaming potential (not to mention from the laborer's point of view) and, if given the oppor
tunity, they plant alternative crops or have land for cattle pasture. Another mitigating factor
in aguardiente operations appears to be the amount of labor required in the production.
Relative to cattle ranching, caring for, cutting, and transporting cane for processing is labor
intensive, and labor is not a surplus commodity in the region, primarily due to out-migration
of younger inhabitants.

All of the youth interviewed readily paint a bleak picture with respect to local opportuni
ties, saying that the only work available in the region is wage-labor in agriculture, perceived
as particularly strenuous and poor paying (l0,000 sucres, or $2.23, for an eight to nine-hour
day). In fact, when a group of six teenagers were asked to list and rank (in terms of pay and
job satisfaction) all of the possible employment options available to them, laboring in agri
culture was ranked last out of a potential 10 occupations. As a result of this situation, many
young people move to Quito to seek more attractive employment (see Rhoades et al., this
volume). Although it is difficult to procure employment in Quito-and moreso the less edu
cation one has-jobs there are better paying than in rural areas, so much so that it is often
possible to save surplus income. Women in retail or service industry positions can earn from
250,000 to 800,000 sucres ($81-$259) per month, and male migrants are most likely to enter
the manufacturing sector for similar wages.

In some cases this change of life can turn out to be fairly lucrative. One woman moved to
Qnito from Nanegal four years ago, found a well-paying job in retail, and is now able to save
an average of 50,000 sucres ($16) per month. In comparison to the alternative of working as
an unpaid domestic worker in Nanegal, this life provides, in addition to the excitement of
urban diversions, a financial independence unattainable in a rural setting. In some instances
this independence arLd surplus allows for the transfer of capital from Qnito to Nanegal in the
form of cash or gifts to a migrant's family. The amount and nature of this capital exchange
has yet to be studied systematically, but in the case cited above, there was an equal though
mensurable variable exchange of capital between this young migrant and her family.

For those who remain in Nanegal, the story is qnite different. The supply of capital in the
region is minimal, and the little capital that does exist is controlled by a few players. One of
the reasons for this is the inequitable distribution of land. According to a recent SANREM
survey (HPI-Terra Nueva 1996), more than 30% of local families are landless, while anoth
er 30% own less than five hectares of land. In effect, 60% of families are without means of
an agricultural livelihood, since, according to local informants, the minimum amount of land
needed to feed an average-sized family is five hectares. Land is available for purchase, but
given its cost (3 million sucres, or $968, per hectare) and the negligible eaming potential in
the area, it is, de facto, unobtainable for the vast majority of the population.
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Even assuming that a family has land, economic prospects are still limited by a shortage
of capital and infrastructural difficulties. If a family wished to enter the aguardiente business,
for example, the set-up costs would be enonnous, and access to adequate credit virtually
impossible for the average person. Teltscher (1994) identifies seven potential sources of cap
ital supply for initiation of a small business in Ecuador. All of the sources she lists, howev
er, require either a stable income or collateral, neither of which the average farmer possesses,
making investment capital out of reach for rural inhabitants (Morrison 1994).

Another obstacle to the economic improvement of the rural sector is poor infrastructure.
Incorporation into the market structure requires roads and communication systems to allow
for the efficient distribution of infonnation and goods. As mentioned earlier, Nanegal is rela
tively isolated from Quito and the rest of the country. The road itself, although passable, is still
not paved for half of the distance between Nanegal and Quito', nor are vehicles very common
in the area. Furthermore, the phone service between Nanegal and Quito at the time of the study
was for all practical purposes nonexistent. With these obstacles present, it is difficult to trans
port products, establish and maintain clients, and efficiently match supply with demand.

Conclusion
Compared to other Latin American countries, Ecuador has experienced a relatively high rate
of growth in the latter part of this century (Hofman and Buitelaar 1994). The government has
also managed to keep inflation under a certain degree of control in the last five years
(Hidalgo 1994), although rates are presently increasing rapidly. Despite these positive eco
nomic indicators, a disparity exists in the distribution of wealth and associated benefits that
come with such development, a point often overlooked in national-level analyses. Moreover,
as Southgate and Whitaker (1994) point out, government policy in Ecuador for the last few
decades has heavily favored urban areas and industry at the expense of rural regions and agri
culture. The case discussed in this paper reflects these oversights. The barriers keeping cap
ital supply within the confines of urban centers are strong and seemingly resistant to change
in the absence of government intervention. Undoubtedly, some capital trickles through these
monetary dams, but the amount is negligible. The capital that does accrue in rural localities
is typically not evenly spread among the population, but rather is contained within a few
land-owning families.

Maiguashca (1993:441), in discussing economic development, writes that "in the case of
Ecuador... the market is not a part of the natural endowment of the country," and gives sev
eral examples of markets failing to fill the void created by government laissezfaire policies
in recent history. For example, everybody is free to participate in the market, but inequities
in the distribution of knowledge and power create an overbearing counter current for the inte
gration of the majority of the country's citizens into the cash economy (Maiguashca 1993).
In Nanegal, the same problems can be seen in operation. Local raw resources are used in the
processing of aguardiente, which is shipped to external markets for, in most cases, meager
profits. In the rare cases in which the per-liter profit of aguardiente is relatively high, it is not
distributed within the community or evenly among workers. The majority of value added to
aguardiente occurs in Quito.
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For farmers in Nanegal who produce aguardiente but are amenable to changing produc
tion systems, the aforementioned obstacles remain. The infrastructure, as it currently exists,
is set up for cane and aguardiente. To change this would require a substantial amount of cap
ital, in the form of both equipment and socio-economic networks. Moreover, cane is a reli
able income earner. Various local farmers interviewed mentioned that some crops, although
more promising in terms of profit margins, are much more susceptible to the weather than
cane, and hence more of a risk. Ultimately, it is less risky for local Nanegal farmers to rely
on a moderately profitable, yet proven system of production, than experiment with new types
of crops or other commodities.

NOTES

1. The research upon which this chapter is based was funded by a National Science
Foundation Ethnographic Research Training Grant awarded by the University of Georgia,
Department of Anthropology. The author would also like to thank the Ecuadorian SAN
REM field team whose help was indispensable in the completion of this research.

2. The rate of exchange at the time of study was 3100 sucres to one U.S. dollar.

3. Don Arturo uses Ammonia Sulfate (N21 %, S24%) to speed up the fermentation process
twofold.

4. A paid workday is typically eight to nine hours.

5. All costs vary with the size of the operation, and exactly how representative small and
large operations are in Nanegal is still unclear. Some locals made stills out of old drums
and bamboo, however, and that process costs no more than $100 USD.

6. This estimate is based on a paid labor force of eight individuals, including a cook.

7. Engineers are cUlTently in the process of surveying to begin work on paving this stretch,
as well as the dirt road that continues into the satellite communities.
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Chapter 14

People, Pastures, and
Restoration Ecolo~y

Eco-Development or Eco-ffacicndas?1
Bret Diamond

Introduction
Although recent years have witnessed significant improvement in international conservation
policy relative to the protection of indigenous land rights and cultural sovereignty, much
work remains to be done to ensure that local peoples are both willing participants in, and
mutnal benefactors of, the ever-expanding network of local, national, and international pro
tected areas. In general, the conservation sciences still tend to perceive locals as the cause of
degradation and obstacles to preservation. In particular, the relatively new discipline of
restoration ecology is often in direct conflict with local land use strategies as restoration
efforts tend to focus upon landscapes and habitats that conservation scientists claim have
been "degraded" by human use.

This chapter addresses the impacts of the conservation sciences and their applied activi
ties on local agrarian social, ecological, and economic systems. Specifically, a case study is
presented based on my field research in the Nanegal area which is today the subject of inten
sive restoration ecology study and application. The data presented here are drawn from an
ethnographic study which focused upon how local knowledge is used in the development and
maintenance of livestock pasture systems (Diamond 2000). These local practices are then
cast against a background of how current conservation theory is being applied to conserva
tion projects under the rubric of restoration ecology, and how these restoration efforts impact
the lives of local inhabitants of the Nanegal Parish.

Background
At midnight, November 9, 1983, the Wanniya-Laeto forest people were instantly transformed
from hunters and gatherers, that had occupied the dry-zone monsoon lands of Sri Lanka for
over 25,000 years, into poachers subject to arrest and imprisonment (Stegeborn 1996).
Literally overnight the Wanniya-Laeto's way of life was forever altered. While the original
people of Sri Lanka had survived colonizations by Asia (Tamil, Sinhalese), Europe (Dutch,
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English and Portuguese), and two world wars, in the end they succumbed to a force that
proved to be an even greater threat--conservationists.

The Wanniya-Laeto had made the unfortunate mistake of being such good stewards of
their ancestral lands that when the International Union for the Conservation of Nature and
Natural Resources (IUCN) came to Sri Lanka looking for potential sites to establish a new
national park, they decided upon an area believed to contain Sri Lanka's highest level of bio
diversity-the Wanniya-Laeto's lands (Stegeborn 1996; IUCN 1982). The Wanniya-Laeto's
lands were designated as a protected area and the Wanniya-Laeto were forced from their
ancestral lands and threatened with imprisonment if they returned (ibid). Sadly, there are
numerous similar examples of indigenous groups losing their lands-and sometimes even
their cultural identity-in the name of conservation (Alcorn 1991; Colchester 1993;
Dasmann 1984; Gray 1991; Hyndman 1994; Orlove 1996; Redford and Mansour 1997).

The past 130 years of conservation science have not been good to native peoples
(Colchester 1993; Dasmann 1991; Gray 1991; Kemf 1993; Kloppenburg 1991; McNeely and
Pitt 1985). For the most part, conservation theory has been dominated by the idea that human
activities constitute the most serious threat to biodiversity and habitat integrity (Carrol 1994;
Cronon 1983; Dasmann 1984; Nash 1970; Stevens et aI., 1997; Thomas 1956; Western and
Pearl 1989). Despite exhaustive research which has conclusively demonstrated that virtually
every part of the globe has been shaped by anthropogenic disturbances (Barlett 1956; Botkin
1990; Ellenburg 1979; Goudie 1986; Meggers 1995; Palo 1994; Weiskel1997; Western and
Wright 1994) the dominant paradigms within the conservation sciences have continued to
view human--environment interactions as a threat to natural flora and fauna--even the sub
sistence activities of indigenous peoples who have continuously occupied a specific geo
grapltic region for thousands of years (Alcorn 1991b; Brandon et al., 1998; Colchester 1993;
Kloppenburg 1991; Niestchman 1992; Sarmiento 1996).

Early conservation theory was premised in large part upon the idea that certain biologi
cally and/or geologically unique sites should be designated as protected areas in which strict
nature preservation was the primary goal (Chase 1986; Nash 1970; Stevens et aI., 1997). This
resulted in the development of the "Yellowstone model" wherein large areas of land were set
aside as parks in which settlement was prohibited and both subsistence and commercial uses
of natural resources was banned (Chase 1986; Stevens et aI., 1997; Western and Wright
1994). Over the last three decades, an international park system has been created in which
human settlement and natural resource utilization are, for the most part, banned (Stevens et
al., 1997; Western and Pearl 1989; Western and Wright 1994). Ironically, decades ofthis type
of biocentric management have often resulted in even further degradation of fragile ecosys
tems that had developed a interdependence upon some human activities such as intentional
burning to clear underbrush (Botkin 1990; Brush and Stabinsky 1996; Chase 1986; Dasmann
1984; Dinnerstein et aI., 1995; Nietschmann 1992).

As a result of these failures, there has been a dawning realization that human-environment
interactions are in many cases key to the evolutionary processes which shape, form, and
maintain ecosystem function (Balee 1992; Blackburn and Anderson 1993; Chase 1986;
Redford 1993; Wells and Brandon 1992). Further, it is now known that removing humans
from a system which has been molded by anthropogenic perturbation for (in many cases)
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thousands of years, can damage the biological complexity that originally designated the area
for preservation in the first place (Janzen 1994; Redford 1993).

In the past 15 years or so, indigenous rights groups and other concerned interests have
brought pressure to bear upon the international conservation community, demanding that
they design and implement conservation policies that are more sensitive to and respectful of
local and/or indigenous peoples (Durning 1992; Kemf 1993; LaDuke 1994; Sillitoe 1998;
Stevens et al., 1997; Western and Wright 1994). From Farmer First programs, (Rhoades and
Booth 1982) to recently adopted World Bank guidelines that mandate participatory involve
ment from communities that will be impacted by proposed development and conservation
activities (World Bank Operational Directive on Indigenous Peoples OD9.20), there is a
growing acceptance that locals must be involved in the development process (Alcorn 1989;
Bebbington 1991; Nazarea et a!., 1998; Warren and Brokensha 1995). Local participation is
not only necessary for the success of a project, but is required if the proposed research or pro
ject is to conform to the fundamental tenets of human rights and self-determinism
(Colchester 1993, 1997; Nietschmann 1992; Redford and Mansour 1990). In addition, tradi
tional agricultural and ecological knowledge has been rapidly gaining respect within the
broader scientific community, as indigenous knowledge is now considered to be of signifi
cant importance in developing comprehensive management plans for natural resources uti
lization as well as parks and protected areas (Alcorn 1991; Bebbington 1991; Dove 1986;
Posey 1982; Stevens et al., 1997; Western and Pearl 1989).

However, despite the significant progress made towards these ends within the past decade,
a strong tension still remains between the epistemologies of the scientific community and the
interests as well as beliefs of local peoples (Alcorn 1991; Bebbington 1991; Dove 1986;
Gladwin 1989; Rhoades and Bebbington 1991; Sillitoe 1998). Conservation scientists in par
ticular tend to overlook the needs and rights of locals because they often view them as the
source of problems rather than solutions (Brown and Pearce 1994; Eckert 1998; Peres 1994;
Sponsel et al., 1996). While anthropogenic disturbances are not usually considered by con
servation scientists to be the most destructive to ecological systems, they are often consid
ered as the most easily preventable-and therefore usually serve as the focal point of
degradation amelioration (Brown and Pearce 1994; Eckert 1998; Sarmiento 1995b, 1997;
Wethrich 1993). This results in a dichotomy of land use goals wherein conservationists seek
to preserve and/or restore the landscape while local farmers and hunters must utilize the land
to feed and support their families. Compounding the current tension between those who seek
to protect the land and those who seek to protect the rights of local people has been the recent
emergence of the discipline of restoration ecology.

Simply put, restoration ecology attempts to restore landscapes to a previous, desirous state
(Baldwin et al., 1994; Eckert 1998; Jordan et al., 1987; Jordan 1985, 1994; Kane 1994;
Sarmiento 1995). Restoration ecologists are concerned that simply maintaining unique bio
logically significant landscapes in a steady state (as is the case with many parks) is not only a
futile endeavor, but in the long run is inherently damaging to system function as evolutionary
processes are significantly altered via preservation efforts (Carroll 1994; Jordan et a!., 1987;
Katz 1994; Sarmiento 1995). Additionally, restoration ecologists insist that while protecting
relatively undamaged ecosystems is important, the ultimate goal of the conservation sciences
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should be to restore the systems that have already been degraded. While on the surface, land
scape restoration wonld appear to be a laudable goal, significant questions remain as to how
this theoretical body of literature can and/or should be applied to real-life situations in ways
that will not violate the human rights and cultural sovereignty of local peoples.

Statement of the Problem
The research upon which this chapter is based was conducted during 1998 in four commn
nities within the SANREM study area of the Nanegal Parish (see Map 1.1). Prior research by
landscape and restoration ecologists indicated that local farmers were utilizing a particular
nonnative species of tussock grass in local pasture systems. The grass species, Setaria
sphacelata is an exotic grass imported from Africa and widely used thronghout Colombia,
Ecuador and Veneznela by farmers (Jones 1992; Sarmiento 1997). Restoration ecologists
have postulated that Setaria achieves a state of arrested succession (by out-competing native
species) that blocks natural regeneration in fragile montane forests ecosystems, thus consti
tuting a significant regional ecological problem (Eckert 1998; Nepstad and Serrao 1991;
Sarmiento 1995, 1997). My ethnographic investigation, therefore, focused on the pastnre
grass species selection process utilized by local farmers as a case study to illuminate restora
tion of ecology's positioning toward local people.

Althongh some uncertainty remains as to the exact biological processes that allow Setaria
to out-compete native floral species, a general agreement prevails among ecologists working
in the region that Setaria does achieve a state of arrested succession (Eckert 1998; Sarmiento
1995, 1997). The primary explanatory theories for Setaria's ability to stymie biological suc
cession include: a) the presence of nematodes in the root system which prey upon microfau
na, b) the lack of nitrogen fixation by Setaria which results in nutrient impoverishment, c)
increased levels of phosphorous which limit symbiant mycorrhizal fungi, and d) the bioar
chitecture of the root system which limits seed dispersal by other species (Eckert 1998;
Sarmiento 1995, 1997). Ecologists hypothesize that Setaria utilization exacerbates the prob
lem of forest-to-pasture conversion in the Andean piedmont in that abandoned Setaria pas
tures perpetuate habitat fragmentation by blocking natnral forest regeneration (Eckert 1998;
Sarmiento 1996, 1997). In theory, the proponents of this hypothesis suggest that this block
ing leads to biological impoverishment. In addition, there is the charge that Setaria use leads
farmers to clear more land and increase herd size in order to offset rednced output and earn
ings from livestock production that result from Setaria's low-nutritive quality (Eckert 1998).
It was postulated that local farmers were using Setaria (locally known as pasta miel or
"honey grass") because it was resistant to weed growth (a pervasive problem in tropical pas
ture systems) and thus its use constituted a significant savings in either labor or capital
(Eckert 1998; Sarmiento 1996).

Despite several land use studies in the area by ecologists and soil scientists, no ethno
graphic study had been conducted in the region that specifically addressed the role of local
cattle farmers as related to regional land use practices. The purpose of this research was to
develop an ethnographic understanding of the pasture-grass species selection process utilized
by local farmers, as well as to develop a comprehensive understanding of the past and pre
sent uses of pasto miel in the region. Such research has great utility for regional and inter-
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national development organizations in the elaboration of appropriate policy solutions to the
perceived problem of habitat fragmentation and degradation due to Setaria utilization.

Research Methods
Focused informal interviewing was the primary research method utilized in fieldwork carried
out during July through August 1998. Secondary data collection methods included: partici
pant observation, the examination of local oral histories collected by previous SANREM
researchers, as well as other data from the SANREM archives. During that time period, over
36 interviews were conducted with 29 different informants. Selection of respondents was pri
marily based on field encounters. The research area was quite large, and I had infrequent
access to motorized transportation. The harried and often unpredictable schedule of the typ
ical rural fanner made scheduling interviews extremely difficult. Therefore, my primary
method for selecting respondents was to simply walk into the countryside along local road
ways and interview people as I met them in or around their fanns. Interviews would usually
take place on the spot, and most interviews were recorded on microcassette to both preserve
the data as well as ensure a correct translation from Spanish into English. Although I almost
always asked informants the same series of questions relative to their pastures, there were no
formal scripts used in the interview process.

The most typical questions asked of respondents related to the size of the fann and how
its land was divided between crops, the size of the pasture area(s), the species of grass uti
lized, the criteria that were used in determining which grass species to use, the species of ani
mals that were grazed in the pastures, with what frequency/rotation period, the estimated
weeding schedule for the pasture area(s), and their estimated rate of milk production on a per
animal and/or hectare basis.

Field Research Setting
The research area consisted primatily of the parish of Nanegal, including Palmitopampa, La
Perla, Playa Rica, and Chacapata. The topographic complexity of the Andean piedmont gives
rise to several different bioclimatic zones which transforms Ecuador into one of the most bio
logically diverse nations in the neotropics (Baislev 1988; Myers 1990). Consequently,
Northwest Ecuador has been identified as being one of the top 10 "biodiversity hotspots," a
natural region identiJled as the earth's most biologically diverse, unique, and threatened
(Myers 1988). Currently, the 10 internationally recognized hot spots comprise less than 0.2%
of the Earth's total land surface; yet they harbor an estimated 34,000 endemic plant species
and 700,000 endemic animal species (Myers 1988).

A major threat to biodiversity maintenance is the logging of primary tropical forests
(Bowles et aI., 1998; Brown and Pearce 1994; Ehrlich and Wilson 1991; Jantzen 1994; Myers
1990). Ecuador is currently experiencing an annual deforestation rate of 2.3%, the second
highest rate in all of Latin America (Rudel 1993; Sierra and Stallings 1998; Southgate and
Whittaker 1994). Most of Ecuador's primary forests have already been logged and/or con
verted to agriculture--oniy an estimated 20% of Ecuador's primary forests remain (Rudel
1993; Sierra and Stallings 1998). Current estimates suggest that what little primary forest
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remains in Ecuador outside of parks and protected areas will be cleared in the next 30-35
years, given current levels of exploitation (Sierra and Stallings 1998).

A major contributor to the deforestation process in Ecuador is the clearing of land to gen
erate agricultural income, especially in frontier areas (Rudel 1993; Sierra and Stallings 1998;
Southgate and Whitaker 1992). It is estimated that, in the last 40 years, over 17% of the total
land area of Ecuador has been converted from forests to other land uses (Abramovitz 1997;
Rudel 1993; Sierra and Stallings 1998; Whitaker et al., 1990). Indeed, comparative SAN
REM data on land use (generated by aerial photography from 1966 and 1990) reveal a dis
tinct pattern of land use change within the Nanega1 microregion (Fuentes et a!., this volume).
During this 24-year interval (1966-1990), the total forested land base dropped by nearly
40%, while the percentage of land in pasture roughly tripled in the outlying areas.

This conversion process is problematic in the long term in that virtually all of Ecuador's
land that has been identified as suitable for supporting crop or livestock production is cur
rently in use (Southgate 1990; Southgate and Whitaker 1994). Further conversion of mar
ginal1ands for short-term economic gain could have disastrous ecological results similar to
the forest-to-pasture-to-sterile hardpan process that has wreaked havoc in the Brazilian
Amazon (Bowles et al., 1998; Brown and Pearce 1994; Colchester 1997; Moran 1983).

Pasture Management
The primary source of livestock feed in the Nanegal microregion is pasture grass
(Pefiaherrera, this volume). Local farmers use several different species of pasture grass in
livestock-pasture systems. The majority of the preferred species are non-native, although a
few native species are utilized. Native species include Rastrero and Escobilla (broom: Slda
rhombifolia). Non-native species include: Brachiaria (Brachiaria decumbens), Elephante
(Pennisetum pupureum), Gramalote (Axonopus scoparius), Pasto Miel (Setaria sphace/ata),
Kings Grass, Saboya, Tunda, and Tanner. The regionally preferred species are ranked in
order of preference in Table 14.1.

Table 14.1. Preferred Pasture Grass Species.

Grass Species

Elephante

Brachiaria

Gramalote

Pasto Miel

King

Escobilla

Saboya

Source: Field Research.

Usage by Farmers
(%) n=29

58

42

39

89

28

9

17

Ranking by
Preference

1

2

3

4

5

6

7
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Percentage of use was calculated by tabulating the responses to the question: "Which grass
species do you use?" Ranking was calculated by tabulating the responses to the question:
"What is your favo:dte grass species?" Note that percentage of usage was not limited to one
grass species, as over 92% of respondents use more than one grass species in their pasture sys
tems. Of particular interest here is the fact that the most preferred species are not necessarily
the most used species. For example, pasto miel was clearly the most frequently used pasture
grass, although it only ranked fourth in the preference rankings, placing it well into the bot
tom percentile. I believe that this possibly demonstrates the current level of dissatisfaction
with pasto miel, and is indicative of a growing trend toward the minimization of its use.

Nearly all of the farmers I interviewed preferred one grass species or another. Table 14.2
shows the criteria used by farmers in stating a preference.

Table 14.2. Criteria for Pasture Grass Species Preference.

Criteria

Production (milk/bllef)

Weeding frequency

Resistance to disease/insects

Availability/Cost

Time to establish pasture

Resistance to drought

Production (forage)

Digestibility

Source: Field Research.

% (n=29)

91.4

82

63

53

52.4

47.5

23

9.2

Ranking

1

2

3

4

5

6

7

8

Additionally, this table shows that income and expenditures are the two most important fac
tors in the decision-maldng process of local farmers. For example, both production criteria are
directly related to income, as is the time needed to establish a pasture (from seed/starts to graz
ing) as well as resistance to drought criteria. Availability/cost and weeding frequency criteria
are directly related to operating costs. Resistance to disease/insects impacts both income and
operating costs, as significant reductions in forage production due to disease would require the
application of pesticides, which would increase costs and lower production.

The establishment of new pastures is an extremely labor-intensive process. Once access to
forested land has been acquired (either through purchase, lease, or previously granted by the
government via the Agrarian Reform program), trees and other vegetation are cleared, and
the chosen pasture grass is planted. In most cases, peasant farmers do the work themselves
or use a work-exchange program wherein one farmer will aid another in exchange for labor
reciprocity. The wealthier farmers and landholders in the area are able to hire laborers to
clear and plant their pasture lands.
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While the pasture planting process did vary somewhat by grass species, time of year, and
economic status, by and large pastures were planted by hand from "starts"-dumps of grass
and roots taken from established pastures of the same species. The starts are planted by hand,
with a mean reported spacing distance between clumps of approximately 80 cm.

In addition to the cost of purchasing the land for use as pasture, the most significant oper
ating cost for livestock producers is labor-more specifically the labor utilized in weed
control operations. While planting pastures is a labor-intensive process, it is nonetheless a
one-time cost (if done properly), whereas weeding pastures is a regular and recurring
expense.

Weeds are the bane of tropical pastures around the world. Moist tropical environments that
are conducive to the growth of domesticated plants are also conducive to the growth of
unwanted "weedy species." The problem of weed growth is often exacerbated by the clear
ing of land in preparation for planting because weedy pioneer species are able to take advan
tage of the recently disrupted successional pathway. The weeding of pastures in many
tropical nations is particularly labor intensive due to the fact that the predominant method of
weed control is chopping down the weeds by hand with a machete. The same holds true for
the Nanegal region where weed control is mainly done by hand. Table 14.3 shows the vari
ables that affect weeding frequency.

Table 14.3. Variables Affecting Pasture Weeding Frequency.

Variable % of Responses (n=29) Rank

Species of grass 93% 1

Weather/Climate 59% 2

Quality of workers 48% 3

Proximity to forest edge 43% 4

Number of animals 31% 5

Duration of grazing period 28% 6

Time of year 27% 7

Shade tree retention 32% 8

Elevation of pasture 17% 9

Slope of pasture 18% 10

Pasture orientation 12% 11

Source: Field Research.
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Data collected during my research show that on average it takes one laborer approximately
15 days to weed one hectare of pasture by hand. At an average cost of $4 (U.S.) per day per
laborer in 1998, it would cost about $600 to weed a 10-hectare plot (an average small-hold
er pasture size) and over $3,000 (U.S.) to weed a 50-hectare plot (an average size for large
holders in the area) each time that weeding was necessary. Depending on the variables listed
in Table 13.3, pastures have to be weeded anywhere from one to ten times per year. Table
14.4 shows the average reported weeding frequency per pasture-grass species for the six
most popular grasses in the Nanegal region.

Table 14.4. Average Reported Weeding Frequency per Grass Species.

Pasture Grass Spllcies

Brachiaria (Brachiaria decumbens)

Elephante (Penisetum purpureum)

Gramalote

King

Pasto Miel (Setaria sphacelata)

Saboya

AVERAGE

Source: Field Research.

Average Weeding
Interval (in weeks)

9.8

6.2

6.7

5.9

20.9

6.4

8.25

Average Times
Weeded (per year)

5.3

8.38

7.76

8.81

2.48

8.12

6.80

Of particular interest is that while pasto miel has a much reduced weeding frequency, it
does in fact have to be weeded-a fiuding which is iu direct contradiction to the work of
restoration ecologists who have conducted research in the zone (Eckert 1998; Sarmiento
1996).

Given the high costs associated with weeding, it is no surprise that farmers would prefer
a pasture grass that required a reduced weeding schedule. For example, a farmer with ten
hectares of king grass (which needs to be weeded on average ten times per year) could poten
tially spend over $5,200 (U.S.) per year on weeding labor-a substantial sum for a rural
farmer. Most small to mid-size farmers reduce this expense by doing most of the labor them
selves and/or with their family's help. The data in Figure 13.1 clearly show that there can be
a significant labor savings associated with pasto miel use.
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Figure 14.3. Comparative analysis of projected annual weeding costs per IO-hectare field.
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Weeding costs can be further reduced for medium and large landholders via the utilization
of caretakers (known locally as cuidadores) who live on the landowners property year-round
usually in a simple dwelling provided by the landowner. Cuidadores at the time of the study
in 1998 typically earned the equivalent of about $80 (U.S.) per month. A farmer with 20
hectares of elephante pasture theoretically would need to employ approximately 8
cuidadores at an annual cost of approximately $7,680 (U.S.) per year. Although such invest
ments are rarely made, the cost of hiring day laborers to work the same size farm would cost
an estimated $10,056 (U.S.) per year. Given that day laborers usually only perform singular
tasks such as weeding and planting, fanners who only utilize day laborers must spend addi
tional money to hire workers to milk, plant crops, and perform other needed tasks. By using
the cuidadore system, there is a "labor residual" (the amount of salaried man-hours left over
after weeding) that can be applied towards other agricultural activities. In this way, the
cuidadore system represents a substantial labor-cost savings to larger landowners.

Although local farmers have been able to reduce labor costs via the use of pasto mieL
farmers in the zone who utilize pasto miel have seen a corresponding drop in milk/meat pro
duction. Farmers reported consistently (88%) that using pasto miel can reduce the milk out
put per cow by as much as one to two liters per day. If production is reduced by even one
liter per day, the net decrease is an estimated a 185-liters per cow, per lactation period. With
a hypothetical market value of about $.35 U.S. per liter of milk (wholesale), a farmer could
lose over $65 per cow per reproductive cycle.

Given a 1.5 cowlhectare grazing ratio, a farmer with 20 hectares would usually run
approximately 40 head of cattle, of which usually 40% are reproductive and not producing
milk for sale (Peiiaherrera, this volume). If not achieving maximum milk production, the 24
lactating cows could potentially cost a farmer in excess of $3,100 per reproductive cycle
an amount almost equal to the savings generated by using pasto miel over the other locally
available pasture grass species (see Tables 14.5 and 14.6). In both scenarios, the average
daily milk production is calculated at 10 liters/cow for Brachiaria and 8 for pasto mie!.

Table 14.5. Pasture Income and Expenses by Grass Species (20 Hectares,with Cuidadores
in US $).

Cost/Income

Avg. Annual Labor Costs

Avg. Monthly ReVE,nue from Milk Sales

Avg. Annual Revenue from Milk Sales

NET TOTAL

Source: Field Research.

Brachiaria ($)

9,600

1,330

15,960

6,360

Pasto Miel ($)

5,760

1,064

12,767

7,007
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Table 14.6. Pasture Income and Expenses by Grass Species (5 Hectares in US $).

Cost/Income {tc \14 "Cost/Income"}

Avg. Annual Labor Costs

Avg. Weekly Revenue from Milk Sales

Avg. Monthly Revenue from Milk Sales

Avg. Annual Revenue from Milk Sales

NET TOTAL

Source: Field Research.

Brachiaria ($)

N/A

83

332

3,990

3,990

Pasta Miel ($)

N/A

66

266

3,192

3,192

For smaller landowners, the loss of revenue from milk sales due to pasto miel utilization
takes $17 a week and more than $65 a month out of theirincome stream. To a peasant farmer
in rural Ecnador, this is a sizeable income reduction, particularly when many living expens
es (such as food) are incurred on a daily or weekly basis. Because cash flow is such a con
stant concern for most farmers in the region, 8 I% of the farmers interviewed were either in
the process of converting their pasto mieI pastures back to other grasses or stated that they
planned to do so in the near future as time and money allowed.

Local Knowledge
The variety and complexity of responses farmers provided as to which species of grass they
preferred to use in their pastures and why is initially surprising. My data show that 62% of
the sampled farmers use at least three different grass species, and over 94% utilize two or
more species. Although there was no consistent explanation for the utilization of multiple
grass species, farmers frequently suggested that the uncertainties of pest outbreaks and fluc
tuations in rainfall made farmers reluctant to use only one type of grass. Additionally, pasto
mieI is not suitable for consumption by horses or mules (both are commonly used draft ani
mals), given its tough stalks and thick blades. Farmers who use pasto miel for cattle feed
must then utilize another grass species to produce feed for their draft animals.

Weeding frequency per species varied significantly, and was dependent upon such geo
physical and climatic factors as rainfall, elevation/temperature, and slope. According to
respondents, different grass species are better suited to various elevations and slopes. Slope
also is a factor in terms of labor costs as steeper slopes are more difficult to weed, and thus
take longer, which increases costs. Additionally, respondents reported that the quality of the
laborers played a significant factor in weeding schedules. Many of the larger landowners
complained that daily output could range from as high as a 1/10 of a hectare per day per
laborer to as low as a 1/25 of a hectare per day per laborer.

Perhaps the most interesting finding was that nearly 92% of my respondents claim to weed
their pasto miel pastures, thus raising the question as to whether pasto miel really achieves
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arrested succession to the degree claimed by restoration ecologists working in the area
(Eckert 1998; Sarmiento 1996). My research does not support their claim that pasto miel use
results in the creation of "permanent pastures," (that to be replaced must be either ripped out
by hand or killed with herbicides).

When I fIrst interviewed farmers relative to their preferred pasture grasses, I would inquire
as to the weeding frequency for each species they claimed to use. Inevitably, when asked how
often they weeded pasto miel, farmers would reply, "never," which certainly corresponded
with the claims of conservation ecologists working in the area. However, personal observa
tions in the fIelds suggest otherwise. Once, an informant became very upset because his
workers had failed to properly weed one of his more remote pastures which was now obvi
ously quite overgrown with weeds. At the time, I felt comfortable visually identifying the
most commonly used pasture grass species, and the pasture that he was referring to appeared
to me to be pasto mid.

The farmer agreed that the pasture was pasto miel, and estimated from the current weed
growth a period of 6-7 months since the workers had weeded the pasture. I asked him if he
had not once told me that "you never need to weed pasto miel." He smiled and confIrmed
that yes, he had told me that he never weeded pasto miel, but that "never" was a relative term
when comparing the infrequency of weeding pasto miel with the weeding frequency of the
other commonly used species. He explained that on average, pasto miel only needs to be
weeded 2-3 times per year, and opposed to Brachiaria that needs to be weeded on average
every 7-8 weeks, and e:lefante which needs to be weeded approximately every 4-5 weeks (see
Table 13.4).

Following this discovery, I went back and re-interviewed as many of my respondents as
possible relevant to th(~ir use of pasto miel. Instead of asking, "Why do you use pasto miel?"
I rephrased the question and asked: "How many times per year do you weed your pasto miel
pastures?" This simple: change in the structure of the question resulted in a dramatic change
in my pasture-grass weeding data. Prior to changing the structure of the question, approxi
mately 87% of my respondents claimed that they used pasto miel because "You never have
to weed it." However, upon conducting my follow-up interviews, the number of farmers who
claimed to never weed pasto miel dropped to 8%. I believe that it is highly likely that a sim
ilar misunderstanding occurred when restoration ecologists working in the area were fIrst
identifying pasto miel use as a regional ecological problem.

Discussion
Local farmers demonstrate a sophisticated level of knowledge relative to the climatic, bio
logical, and ecological requirements for several different pasture grass species. In fact, over
92% of my respondents use at least three different grass species in their pastures in order to
offset losses by predators, weather conditions, and labor costs. Weeding and labor costs,
while an important consideration, were not the primary grass species selection factor that the
restoration ecologists have suggested (see Table 13.2). Local farmers utilize a much more
complicated pasture management regime than was previously thought.

Local farmers are becoming increasingly dissatisfIed with pasto miel (due to decreased
production), and many farmers are switching to other grass species. While cognizant of the
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fact the pasto miel is effective at slowing weed growth, no farmers I interviewed expressed
any concern over the long-term consequences of pasto miel use, since they view it as just
another grass being utilized in an agricultural region. Farmers made it clear that due to the
high costs associated with herd expansion it is highly unlikely that someone would chose to
clear more land (to offset production loss due to pasto miel use) as opposed to switching
pasture-grass species.

Of all the claims made against Setaria use in the Nanegal microregion by restoration ecol
ogists, my research has shown that none likely has merit It is tme that pasto miel is more
resistant to weed growth than other grass species native to the region. However, my research
with Nanegal farmers shows that pasto miel does not appear to function as an obstacle to nat
ural regeneration processes over the long term. While there is a slowing in the growth of pio
neer species, the suggestion that pasta miel pastures will achieve and maintain a permanent
arrested state appears to be completely without merit. Over 92% of the farmers that I inter
viewed stated that pasto miel does have to be weeded regularly, or else their pastures will
become overgrown with weeds and brush. Thus while there may be some minor delays in
natural succession rates due to Setaria's ability to fight off competitors, I would hypothesize
that this small delay should have a negligible long-term impact upon successional pathways.
Clearly, long-term studies are needed.

One of the claims made against pasto miel is that its use exacerbates erosion
(Sarmiento,1995, 1996). Yet recent SANREM research in the area contradicts this assertion
(see Table 14.7).

Table 14.7. Cover and Erosion by Land Use.

Production ActiVity Yearly Cover Erosion Risk Soil Loss
(#months) (Tons/HalYr)

Pasture 12 Low 10

Primary forest 12 Low 20

Cane (manual) 10 Medium 40

SUbsistence crops 10 Medium 40

Cane (chemical) 6 High 80

Short cycle crops 6 High 100

Source: Calispa and Castillo, this volume Table 8.2.

The data in Table 14.7 show that cane and pasture systems constitute the lowest risk to soil
erosion, with pasture systems having a lower rate of erosion than even primary forest.

Another claim made against Setaria is that due to its nutrient paucity (and resultant drop
in milklbeef production), local farmers are clearing even more land for pasture in an effort to
offset production losses (Eckert 1998; Sarmiento 1997). My research shows that those farm
ers who can afford to switch pasture grasses have either already done so, or anticipate switch-
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ing in the near future, and that few fanners anticipate planting any new pasto miel pastures.
As stated earlier, dearing land for conversion to pasture is an extremely labor intensive and
time-consuming task. In addition to the time investment necessary to clear land and plant
new pastures, the purchase of cattle requires a substantial financial investment as well. The
purchase price of just one cow can often exceed 40% of an entire household's annual income.
These limitations make it highly unlikely that fanners would expand their cattle and pasture
holdings to offset decreased milk production.

The two restoration ecologists who conducted research in the region made claims against
the use of pasto rrdel without sufficient long-term data collection relevant to the natural suc
cessional pathways of local floral species. In both of their research efforts there were no con
trol groups established that could have shown the normal regeneration rates of other pasture
grasses given the same biological and chronological constraints. How can claims of "arrest
ed succession" be made when natural regeneration rates remain unknown?

Additionally, both researchers conducted their studies of pasto miel pasture systems on a
plot of land located within a local private reserve in the Nanegal area owned by the
Maquipucuna Foundation. There is presently very little known about the land use history of
the specific pasto miel pastures that were studied. Thus while the researchers claim to have
witnessed arrested succession in the two small pastures where they conducted their research,
a lack of baseline information relative to previous land use activities for the pastures they
studied would hopelessly skew the data gathered. For example, one of the researchers noted
that the pastures they had studied had been burned when they were originally cleared
(Sarmiento 1997). My research shows that burning is rarely used as a tool for clearing forest
for pasture planting as most local farmers know that beneficial insect populations are
destroyed during a burn and that buming on steep slopes can lead to serious erosion prob
lems. The burned pastures that were studied thus deviated from normal local pasture man
agement regimes. In fact, it is entirely possible that the state of arrested succession claimed
by the restoration ecologists may be due to damage inflicted upon system function following
the burning of the fields in the early 1980s-and may have little or nothing to do with sub
sequent pasto mie! use. Given the frequency of misrepresentations or misunderstandings
about regional usage of pasto mie!, one begins to wonder if perhaps the issue of "arrested
succession" was blown out of proportion in order to justify funding for research and restora
tion projects (see also Dove 1986).

During the past ten years or so, there has been a proliferation of privately owned and/or
managed reserves in Ecuador. The private Maquipucuna Reserve (where the restoration ecol
ogists conducted their research) is an example of such development. This trend emerged in
large part due to the perceived inability of many cash-starved Third World nations to ade
quately protect their national park systems. As the international conservation community
began to push for expanded biodiversity protection in the wake of increased development
pressure, many nations found themselves without sufficient funds and/or training to maintain
a network of protected areas (World Bank 1990). In many cases, in order to meet conserva
tion objectives, Third World governments have allowed private foundations to either pur
chase or assume management of national parks and protected areas. These private enterprises
depend heavily upon foreign donors and debt-swap funds as sources of revenue, in addition
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to the creation of research partnerships with various university systems. One would imagine
that a proposed "restoration" of the "degraded landscape" would attract additional donor dol
lars and researchers to the reserve. A slick tourist magazine published in Quito to attract for
eigners to the reserve quotes British visitor, Ben Kettle:

As you see the deforestation and desolation outside the reserve it makes you understand how
important projects such as these are. From their efforts at reforestation I was able to see visible
results, areas where there was pasture ten years ago are showing new growth. It's really amaz
ing (Tuttle 1998:100).

Sadly, it would appear that the alannist characterizations about pasto miel use (either
intentionally or unintentionally) preyed upon the stereotypical model of tropical deforesta
tion wherein landless peasant farmers indiscriminately slash and burn the rainforest, and then
abandon the parcel as they move on to the next frontier area (Dove 1986). While this sce
nario might drive deforestation in some parts of Latin America, it has questionable relevance
or basis in truth for land management regimes with the Nanegal microregion-a fact lost
upon European and American citizeus who are barraged with continual pleas to help fund
organizations who promise to "protect" aud "restore" the fragile tropandean landscape.

Conclusion: The Rise of the Eco-Hacienda
Ecuador is faced with the same set of problems that plague many other Latin Americau coun
tries: a rapidly growing population; a finite land base from which to extract natural resources
and sustain food productiou; an uustable economy prone to high rates of iuflation, currency
devaluation, and a high rate of loan default-and enormous pressure from the First World to
initiate programs that will protect humau rights, biodiversity, and the global economy. It is
not a simple task.

Ecuador has a population of approximately 12,562,496 people (1996) and au annual
growth rate of 1.78%-the highest in all of Latin America (Southgate and Whittalcer 1994).
Approximately 56% of their land base is in forests and woodlands, and 31% is used to grow
food and produce livestock (arable land: 6%, permanent crops: 5%, and permanent pastures:
18%). Given Ecuador's small land base and rapidly growing population, large-scale ecolog
ical restoration (in terms of converting land from curreut agricultural use back to forest)
seems highly unlikely. Eveu on a regional basis, population pressures and a lack of foreign
iuvestment (which could iucrease agricultural yieldS from the existing land base) all but pre
clude the conversion of agricultural land back to forest on anything but the smallest of scales.
Even if Ecuador could economically and politically sustaiu proposed laudscape restoration
efforts, my research suggests that at least in the case of Setaria, the negative consequences
have been greatly exaggerated.

The data gathered during my research suggest that pasto miel use may not constitute the
serious threat to ecosystem fuuction andlor biodiversity maintenance suggested by restora
tion ecologists working in the region (Eckert 1996; Sanniento 1998). Although more sys
tematic research is definitely called for, pasto miel utilization by local farmers does not
appear to exacerbate the degradation of the tropandean landscape either by increasing defor-



LandSCJpc-]jfcmpe in Social and I'oliticaI Contcx1 I' 265

estation rates, or by facilitating a pasture use-abandonment regime. My preliminary data
strongly suggest that there appears to be very few abandoned pastures in the area at all.
Additionally, recent research contradicts the claim that pasto miel use exacerbates erosion
(Calispa and Castillo, this volume).

Local farmers possess a sophisticated level of knowledge relevant to both their own agri
cultural practices, as well as the history of land use within and around their communities. As
they prepare future management plans for communities within the buffer zone of the
Cotacachi-Cayapas ecological reserve, policy maleers and supporters of sustainable develop
ment initiatives would be wise to draw upon the wealth of knowledge exhibited by locals,
and to further develop the existing land ethic that manifests itself in the many sustainable
activities in which local communities currently engage.

In the case of northwest Ecuador, local farmers have had mixed success with achieving
sustainability. On the one hand, they have converted substantial amounts of primary forest to
agricultural use, and continue to do so today (Abramovitz 1997; Martinez and Rhoades, this
volume). On the other hand, they have engaged in many agricultural activities that should
serve as models for sustainable development.

For example, sugarcane production is widely practiced in the region and has been for over
300 years (Guest, this volume; Martinez and Rhoades, this volume; Calispa and Castillo, this
volume). Traditionally, the majority of the region's income was derived from sugarcane pro
duction, most of which is now processed locally to make aguardiente (trago) a local type of
moonshine (Guest, this volume). Of particular interest, is the fact that there are reports of
cane fields that have been in constant production for upwards of 40 years with very little
deleterious impact upon soil composition, nutrient cycling, or soil erosion (Calispa and
Castillo, this volume). Few (if any) other crops can lay claims to such high levels of produc
tivity without crop rotation, agrochemical inputs, and/or an extended fallow period. As an
added benefit and qualifier for sustainability, most of the cane farmers in the region do not
apply herbicides, pesticides, or chemical fertilizers to their cane crops (field notes, Calipsa
and Castillo, this volume).

The people of the Nanegal microregion by and large live low impact sustainable
lifestyles-certainly in compatison to many outsiders who travel to the area. Those outsiders
who seek to impose their own visions of sustainability upon these communities must realize
that in many cases the alternatives to present land use patterns could ultimately prove to be
more damaging than what is being practiced now. The recent arrival of a large poultry farm
and cut-flower operation to the area are stark reminders of this fact. These industries are
heavily dependent upon the use of agrochemical inputs such as fertilizers, pesticides, and
herbicides, and their pollutant-laden wastewater streams empty directly into the Alambi
River. Locals assert that since these agri-businesses came to the area four years ago, there has
been a significant rise in illness related to waterborne infections and disease. If local farmers
are forced to either reduce their existing agricultural land base and/or are precluded from
future expansion due to restoration/preservation efforts, they will be forced to chose between
taking local wage jobs with the highly-polluting poultry and flower farms, suffer signifi
cantly reduced annual incomes, or simply leave the area.



266 I Part Three

As a result of the region becoming more developed and populated, local communities and
international conservation interests are on a collision course. Currently, efforts are underway
to expand the region's private reserves by purchasing even more land from local landowners
(Choco-Andean Corridor Project 2000). Future plans call for the purchase of additional land
which can be used as "conservation corridors" to connect the area's remaining forests and
private reserves. Since the purpose of the corridor has not been explained to local people,
they largely resent these land consolidation efforts, but essentially feel powerless against the
well-funded conservationists. One local woman asked: "Will our children be farmers, or park
guides?"

In addition, locals resent being threatened with arrest for hunting and recreating in areas
that have been available for them to use for several hundred years. Locals generally seem to
feel that the area's private reserves are only there to serve wealthy tourists, and they point to
the $100 (U.S.) per night per person lodging fee at the private Maquipucuna as evidence that
the reserve wants to keep locals out. Indeed when I first went to the private Maquipucuna
reserve (located just outside the Nanegal Parish), I was struck by duality of the signs posted
at the entrance to the reserve. On the left-hand side of the road, is a very nicely crafted wood
en sign with the Maquipucuna logo (two hands cradling an earth) and the neatly painted mes
sage "Bienvenidos a Maquipucuna" (Welcome to Maquipucuna). On the right-hand side of
the road, next to the foot trail that runs beside the Alambi River, is another wooden sign. This
second sign is crudely fashioned of old boards and is barely legible due to the Spanish lan,
guage hand lettering. Translated it says: "PRIVATE PROPERTY. No hunting, trespassing,
grazing, or other animals allowed." The message is quite clear to the locals-the sign along
the road is for the tourists who come in their rented jeeps, and the sign along the river is for
them.

Critics of the movement to privatize national parks in Latin America and expand the num
ber of privately-owned conservation areas have suggested that the top-down management
style and elitist nature of the private reserves are reminiscent of the hacienda system that
once dominated the Latin American landscape (Nietschmann 1997). The new "Eco
Haciendas," as I have labeled them, mimic many of the attributes of their predecessors: a
large land base placed off limits to peasant farmers except as laborers, an elite ruling class
that dictates policy that satisfies their own self-interests, steadfast efforts to expand their land
holdings and power, and ruthless punishments for locals who threaten the authority of the
hacendados. In the case of one local reserve, it was reported to me that recent efforts to
forcibly evict "squatters" from the reserve's lands culminated in the deaths of three people
when their dwelling was burned. The privatization of parks and preserves throughout Latin
America is a policy initiative that needs closer scrutiny. Currently, there appears to be a con
serve/restore-at-any-cost mentality that reifies landscape conservation at the expense of local
human needs and dignity

Habitat loss via human disturbance is a real problem that cannot be denied and needs to
be addressed. However, in order to develop the best possible strategies for the amelioration
and prevention of habitat degradation, local communities must be incorporated into the solu
tions. Not only does the success of potential solutions depend upon their willing participa-
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tion, but their knowledge of local ecosystem function is paramount to developing long-term
solutions to current environmental problems. If regional restoration and conservation efforts
are to be successful, local people must feel that they will receive some benefit from these
activities. In the words of Nazarea et aI., (1998):

One of the major challenges in sustainable natural resource mauagement research today is to
operationally distinguish "indicators of sustainability" and quality of life which are relevant
only to outside experts as opposed to indicators which make sense to local populations.

Conservation efforts by local, national, and international ENGO's (Environmental Non
Governmental Organizations) need to balance the needs of local communities against the
desire to protect biodiversity and unique or endangered ecosystems. Research and policy ini
tiatives in the Nanegal microregion area should focus on, encourage and expand the sustain
able agricultural technologies that are currently being utilized by local farmers as opposed to
a top-down style of resource allocation that locks up large portions of the region's landscape
in private reserves in the name of restoration and conservation. Conservation and sustain
ability can and should be mutually inclusive ideologies that foster the development of coop
erative, shared goals. More research is needed in order to ascertain what types of restoration
and conservation projects are wanted and supported by locals. An increase in community out
reach and education programs by the private reserves is desperately needed in order to fos
ter mutual trust and respect between conservation scientists and local citizens.

Current conservation policy in the region seems to be fixated upon buying up as much land
as possible in order to expand the landholdings of the private reserves-while largely ignor
ing the wants and needs of the local people. The haciendas of old violated and raped the land
scape, the national political structure, and poor rural farmers. The "Eco-Haciendas" of
contemporary Ecuador-if not tempered with long-term vision as well as consideration and
respect for local communities-will ultimately have much the same effect.

NOTES

1. The research was supported by an NSF ethnographic research training grant awarded to
the University of Georgia Anthropology Department. Field support was provided by
SANREM.
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The "Minga" ofPalmitopamba. This form ofcommunity self-help
is an jlndean tradition brought to Nanegal by migrants.

(Photograph by Robert Rhoades)
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Relevance for Sustainable Development
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and Segundo Andrango Bonilla

Introduction
The modem lifescape of the Nanegal area is composed of different kinds of human groups:
nuclear families, extended households, associations based on professions and religion, gov
ernment agencies, NGO's, and the community. SANREM, based on its early diagnostic
research in the area, focused on the local communities as offering the best possibility for con
ceiving and carrying out sustainable practices. While the tearn also conducted research with
individuals and families, many of the SANREM meetings were community based; that is,
involved a broad cross-section of the local society. We were extremely impressed that even
in this mountainous region marked by conflict, that people who carne originally from a vari
ety of places were able to create and form stable communities that held group-beliefs about
the past, present and future of natural resources in the wider landscape.

In this chapter, we will explore the general hypothesis that individuals and families who
moved to the Nanegal area continued in their new homes to exercise beliefs, viewpoints, rit
uals, knowledge and other practices which had been created in their places of origin. Further,
we hypothesize that the "social capital" part of this culture was adapted in the Nanegal area
to re-create a new community based on the establishment of social networks that utilize ele
ments of Andean culture. How the "pioneers" of Nanegal took possession of this new terri
tory and its natural resources, and how they created with their own human capital the
conditions for future production activities are critical stages in the evolution of the Nanegal
landscape. This chapter aims to explore how these communities developed and explains why
they are central to any efforts and improvements of sustainable agriculture and natural
resource management. Potentialities and limitations of the present community structure for
sustainability will be discussed.
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Methods and Key Concepts
A thesis by Vicente Echarte (1977) and documents (actas) from the community of La Perla
were used together with SANREM collected community self diagnoses, interviews, focus
groups, the participatory census, and participatory workshops, to develop a series of concepts
related to community formation in Palmitopamba, La Perla, Chacapata and Playa Rica.
Particularly, we were interested in forms of reciprocity, concepts of community classification
and management of production zones, and systems for classifying biodiversity that were cre
ated in the Nanegal area. In the process, we were able to test the hypothesis that the Andean
matrix of community formation had been adopted in this new context, creating a specific
configuration of the Andean social capital in settlement areas.

Definition ofConcepts
We define social capital as the conceptions, symbols, and practices of a social group that
serve to sustain networks of reciprocity, interaction, and mutual trust. Members of the group
base their production strategies, power structure, identity, and organized culture on that infra
structure. 1 In Ecuador, the historical accumulation of social capital is deeply rooted in
Andean societies. A communal ethos exists in which multiple forms of reciprocity and redis
tribution are found. To some extent, the mestizo and Afro sectors of Ecuador share this
Andean form of social capital; however, it takes on diverse nuances among different social
groups, depending upon the historical conditions in which they have emerged and developed.

Human capital, in contrast, is made up of the knowledge, abilities and talents of individ
uals. These include their critical self-reflection, their identity, conscience and aptitudes,
capacity for democratic leadership, and the quality of lives they lead. Human capital in the
Nanegal area is not measured in terms of the formal schooling completed by an individual,
but depends instead on local knowledge, experience, and the ability to adapt in order to solve
problems.' We have used the idea of human capital, defined as skills in agricultural and live
stock production, that is, the ability to engage in a variety of economic strategies, even in sit
uations where basic goods, such as land or livestock, are not available.

Community sustainability is measured by the ability of a population to assure a quality life
for its members and to constantly improve on human and social capital. The capacity to bring
about and influence local, regional, national, and international change in societal norms as
well as in behaviors, aptitudes, and values is also included in our definition.' In the case of
Nanegal, migrants brought with them a variety of experiences, depending on their place of
origin. The combination of the Andean community pattern (social capital) and the knowledge
and experience migrants gained of the environment (human capital), allowed for local adap
tation in order to build a community. In order to analyze the hypothesis, we discuss the con
figuration of Nanegal communities from various perspectives, including (1) the origin of
migrants residing in the communities, (2) the principal concepts they recreated in the course
of building a community and (3) social stratification and community organization.
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The Origins of Migrants
The 1997 SANREM HPJ-Terra Nueva participatory census provided information on the
backgrounds of the 1,416 residents of the four communities of Playa Rica, Chacapata,
Palmitopamba and La Perla. Residents were placed in five groups and classified according
to the origin of migrants, the environment characterizing their place of origin, previous expe
rience, and distance from the four Nanegal communities under study (see also Rhoades,
Martinez, and Jones, this volume). The census resulted in the following classification
scheme:

• 33 people (2.3%) born in the same community, generally too young to be included
in an analysis of community formation that occurred circa 1960.

• 393 people (27.8%) born in one of the four communities that, for reasons of land
acquisition, marriage, or work moved to another community in the area. We have
termed moves that involve people of local origin settling nearby who have profound
knowledge of their surroundings "intracommunal."

• 695 people (49.1 %) that previously resided in tropical forest ecosystems in the sub
region, including the towns of Nanegal, Nanegalito, Los Bancos, San Jose de
Minas, Cuellaje, Selva Alegre, and Garda Moreno. Most were born in the high
lands (sierra) and carne to the region as laborers or small-scale merchants; they
have previous knowledge of the zone and came in search of an opportunity to settle
in the area, which became possible with the later foundation of the communities
under study.

• 253 people (17.9%) born in the highlands (sierra). This is the cultural point ofref
erence for m,my migrants, since it is our contention that there was a sharp break
between previous residents (Yumbos) and modem migrants.

• 40 people (2.8%) that previously resided in different and distant environments that
did not constitute a point of reference in the building of the community. This group
includes migrants from the coast, from Loja, and from Colombia.

The data suggest several larger patterns. First, a large number of residents (79.2%) are
individuals that migrated to the region a long time ago or were born there, and thus are famil
iar with the local environment, know of cultural adaptations that other migrants have intro
duced, and have themselves disseminated ideas and perceptions of the region. A smaller
proportion of residents (17.9%) have corne directly from the highlands (sierra), and have
brought elements of the highland community organization to Nanegal. Very few (2.8%) are
migrants arriving from different environments that have contributed minimally due to their
recent arrival or to a lack of knowledge of local adaptations.
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Table 15.1. Origin of Nanegal Area Residents.

Communities Origin of Residents (# total migrants)

Same Similar Sierra Different No Total
Community Environment Environment Data
(adults/youth)

Chacapata 104/12 120 66 4 1 313

Palmitopamba 66/1 281 87 13 1 449

Playa Rica 85/1 162 28 2 0 278

La Perla 132/19 132 72 21 0 376

Total 393/33 695 253 40 2 1416

Source: SANREM Participatory Census. HPJ-Terra Nueva 1997.

Principal Concepts Re-created
in the Building of the Community

The Indigenous Sierra Community as a Cultural Matrix

Many individuals that moved to the Nanegal area did not identify themselves as indigenous,
nor did they live in the Andean community matrix that we have summarized in Table 15.2.
Nevertheless, they were mestizos from rural communities with knowledge of many aspects
of basic highland community structure (see also Rhoades, Martfnez, and Jones, this vol
ume).' Features of the Andean (sierra) community can be divided into 8 subcategories. The
structural framework of the highland communities that we propose served as the basis for the
Nanegal communities is described in Table 15.2.

Comparisons between the indigenous sierra community model and the Nanegal case are
illustrative. Nanegal migrants developed a clear notion of territoriality. Physical boundaries
were established in the Nanegal communities in two ways. First, family properties acquired
individually were grouped collectively. Second, cooperatives that initially allowed individual
access to land reinforced the establishment of a general collective process. For example, the
official records of La Perla demonstrate that territoriality was created on the basis of 150
hectares purchased by the community cooperative from hacienda owner, Gonzalo Garda.

The identification of each Nanegal resident with a community, their "sense of belonging,"
was produced in a number of ways. First, as a result of the need for services such as educa
tion, roads, electricity and water, community members undertake mingas, a form of Andean
collective labor common in areas where there is little state support. Through the minga, all
community members acquire similar social status. The historical records from La Perla
demonstrate that at least one obligatory minga was held per month in order to place gravel
on the road, build an embankment, and a community house or a school. Membership in the
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Table 15.2. The Indigenous Sierra Community (after Albo and Ramon 1994:92-95).

Community General Attributes Specific Description
Features

Sense of The community is a defined Every member of the community
belonging group of families. can identify all other members,

and each of the families the
community to which it belongs.'

Territoriality The members of a community All individuals in rural areas know
share a territory that is also the boundaries of their
defined. community.

Production Each family has differential The community is heterogeneous
strategy access to resources. with respect to labor, productive

specialty, ability to create
collective action, and production
strategies. The size and
composition of families vary.

Social networks Within the community there Families are grouped according
are diverse groupings. to blood relations, neighborhood,

production strategies, reiigious
affiliation, gender and generation.
There is a constant exchange of
goods, services, and knowledge.

Self-government Communities have their own Each community defines a set of
system of government. norms for the selection of

authorities and the function of
various positions.

Common Members of the same Community members undertake
celebrations community share specific jobs communal tasks for specific

and celebrations. purposes such as opening trails
or roads, building irrigation
canals, schools, health centers,
and chapels, and organizing
general celebrations and fiestas.

Shared calendar The sharing of a calendar is a Farmers' calendar of activities
powerful element in the identity includes cycles of annual rainfall,
of a community. agriculture and livestock, life, work,

modern migrations, trade and
barter, and sacred and ritual times.

Outside links All communities relate to other Dense relationships have been
markets, mestizo towns, cities created with a series of external
and the State. entitles, including the state, the

church, nongovernmental
organizations, and international
agencies.
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community was defined by five basic rules: members were required to own and work a farm,
attend all events organized by the community, enroll their children in school, participate in
the local parent-teacher committee, and pay dues regularly.' The creation of a self-govern
ment that represents community members is linked to the need to pay for land, approach the
state and other institutions for services, regulate the internal life of the community, organize
celebrations, and provide social aid to members in need.

Production zones were created or adapted in the migrant commnnity. For example, the term
montana (forest) and ideas concerning banana groves are widely understood. However, some
important ecological differences exist between the new communities of Nanegal and the sier
ra. In the highlands, altitude is a key component of ecological production; in Nanegal, on the
other hand, soil type is the major variable that determines the type of vegetation found.
Nanegal community members distinguish between river areas, swamps, short-cycle crops,
long-cycle crops, the populated center and family gardens, the montafia (forest) and adverse
or eroded land. Each of these areas has been classified according to five principles: type of
soil, type of vegetation, altitude, faunal abundance and type of management practiced.

On the basis of detailed knowledge of local rainfall cycles, Nanegal community members
have created calendars to determine times for planting, working, harvesting, and selling
short- and long-cycle crops, as well as for the integration of sports and social activities with
school functions. During the heavy rainfall months of February and March, residents prepare
land for planting. The planting itself takes place in April and May, weeding is done in June,
and harvest takes place in August-a month of strong winds and sunny days. Fiestas are cel
ebrated in September and October. Overall, the community model established in Nanegal dif
fers from the Andean matrix in several ways (see Table 15.3).

Development of Community Organization:
A Case Study

In order to evaluate the social capital that existed in the communities of Nanegal, we studied
in-depth the community organization that developed in La Perla, paying particular attention
to collective ideals. La Perla serves as an excellent case study because official records of
meetings, regulations, accounts (since the community's foundation), local history, and two
censuses, one from 1979 and the other from 1985 were easily accessible. La Perla was found
ed in 1969 with 114 inhabitants grouped in 20 families. The local population grew at a rate
of 1.62% per year to 1979, when there were 131 inhabitants, and very few new migrant
arrivals. Between 1979 and 1985, annual growth rates approximated 18.3%; 335 new inhab
itants arrived during this period. Between 1985 and 1996, annual growth returned to the
reproductive rate of 1.62%. From a demographic perspective, La Perla history can be divid
ed into three periods: a founding period with normal growth rate, a colonization period char
acterized by unusually high growth rates, and a final period of apparent population
stabilization.

In the first period (1969-1979), there was a high degree of organizational consistency,
measured by participation in communal tasks-virtually everyone attended monthly mingas
on a regular basis. At the same time, there was also a high degree of democracy: 95% of all
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Table 15.3. Comparison of the Andean and Nanegal Community Models.

Component Andean Community Nanegal Communities

Production strategy Complementary strategies Strongly dependent on the market
taking advantage of and based on a limited variety of
microverticality. fauna. Overall, the range of

exchange narrowed.

Social networks Take precedence over Formed after the community
the community. All families had been founded. The network is
are included in networks. not completely inclusive.

Community Includes all members, Developed the idea of a "partner"
regardless of age or sex. to refer to the owner of a farm

who is, in most cases, a man.

Social Where present, it is not Access to land through purchase
stratification very pronounced. produced a notable differentiation.

Despite all the forms of reciprocity
in existence, it has not
diminished.

Identity Ethnic identity takes Identity developed over time,
precedence over community. beginning with the "migrant;' and

then of "partner," and finally
leading to that based on
community.

Management Uninterrupted tradition Less continuity. Community
regarding management of members are faced with an
production zones, unknown ecosystem within which
of trophic levels and they have developed knowledge
of biodiversity. at a surprisingly rapid rate, though

that knowledge has not been
sufficient to allow for the
development of appropriate and
sustainable management.

members served on the community board. It appears that the building of the La Perla com
munity created a strong organization associated with symbols of unity and identity.
Furthermore, initial equal access to land (5.6 halmember) facilitated a relationship among
equals, allowing organizations to combine democracy and continuity by rotating leadership
roles and maintaining transparent administration through the rendering of public accounts.
From interviews with community members (1997 History Workshops), it is clear that the
community functioned on the basis of a strong sense of reciprocity (mingas and cambia
manos) in production, an element that lent a high degree of cohesion to the community.
Limitations, such as the exaggerated cutting of forested areas, were the result of lack of
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knowledge about the environment and the highland (sierra) idea that a field must be cleared
before crops are planted. Despite the fact that organizations were not dedicated to solving the
majority of community problems, they quickly assumed that function. Local organizations
were at least moderately successful in mobilizing both local and regional resources.

However, the La Perla organizational model was unable to keep pace with the spectacular
population growth that took place between 1979 and 1985. When the community grew, new
ideas regarding other forms of participation that would give all community members an
opportunity to participate were not forthcoming, democracy was lost and power was con
centrated in the hands of a few members. In the third period (1986-1996), a crisis arose, char
acterized by heavy centralization of power and a lack of continuity. Currently, there is
among local farmers a strong sense that the community is undergoing an organizational cri
sis: individuals do not feel represented and the range of productive resources available to
them has decreased.

In principle, the 1996 perceived crisis is based on growth rates that strained internal social
networks which were unable to incorporate the recently arrived inhabitants. Additionally, it
can be conceived as a crisis of identity. Inhabitants were unable to find common elements
that unified them, resulting in marked social stratification. The initial model of agricultural
production exhausted many possibilities and resources, leading to a series of health and envi
romnental problems including plant pests, diseases and local droughts. In search of alterna
tives based on immediate interests, La Perla legally incorporated; the move was made with
the intention to improve community cohesiveness, to regulate mingas and other meetings, to
mediate conflicts, and to elect and provide legitimacy to authorities. An analysis of social
capital involves the study of a major problem in La Perla: that of social networks and social
stratification. In the historical context of the La Perla migrant community (1969-1996), we
will be able to analyze the various hierarchical relationships that have been created among
community members, the role of networks in social reproduction strategies, and the likeli
hood that these groups will diminish or perpetuate social differences.

Current Functioning of Social Capital
Methods

In order to build a local theoretical model of social stratification that holds empirically, we
attempted to explain social organization utilizing "real people within a real context."
Research took the form of interviews with heads of households. The study utilized house
holds rather than individuals as the unit of analysis given that place, in the social division of
labor in the Nanegal communities, is based on family strategies (see C. Flora et aI., this vol
ume). We concentrated on endogamous and exogamous household patterns, vertical and hor
izontal mobility and the distribution of wealth across economic strata as it relates to the
functioning of networks and relationships with larger markets. The family is the center of
activity in the Nanegal communities and functions according to the intensive and varied use
of labor of all productive or reproductive individuals. There are clear gender norms; adult
males (including older sons) are considered productive, females (including older daughters)
are considered reproductive. Changes in these gender norms may be related to family strate
gies. For example, where households produce cane liquor or milk, women take on very
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important roles. According to norms, the public (political) arena and that of collective re
creation belong to men; however, this is merely a stated norm that does not reflect what actu
ally occurs. Women, mothers and daughters, have a decided role in many political and
productive arenas (Ordonez and Flora, this volume).

Access to three production elements considered basic in the zone that define the position
of a family in the social division of labor (land, livestock, and farm machinery, including
sugar mills) were measured quantitatively. Access (beneficioslarrendamientos) is discussed
in general terms; we take into account that a structure of possession/disposal and use exists
in La Perla that is marked by a strong redistributive spirit in its diverse relationships. Local
strata were defined by the levels of relationship individuals maintain with markets; the prod
uct that best reflects daily market relations is the sale of cane liquor (see Guest, this volume).
Nonagricultural activities, including occupations, wholesale and retail sales, and contract
labor are also important in this regard, as the ability to make use of various sources of income
marks differences among social strata. The position of hierarchy, subordination, or equality
within a network for the circulation of goods, services, and knowledge were measured qual
itatively. These features reflect the status of families. Finally, the type and level of access to
labor were assessed. Households were classified according to whether they work exclusive
ly with family labor or have access to hired labor, utilize mingas, or participate in share
cropping.

More subjective qualitative criteria were assessed using local self-evaluation techniques.
In self-diagnostic workshops, measurement of household stratification was based on access
to land and labor (through kinship, wage or sharecropping), whether a house and various
equipment was owned, established trade networks, complexity of productive strategies and
income. We refer to these elements as part of the concept of human capital.

Results: Stratification and Community Networks
Household Stratijlcation

Our final analysis was based on eight variables:

1. land ownership,

2. access to land,

3. livestock,

4. liquor production,

5. agricultural machinery,

6. sugar mill,

7. non-agricultural activities, and

8. type of household.

Variables took on distinct weight in the final analysis according to its significance in the the
oretical model. Thus, out of a possible 31 points, the first four variables received a weight of
15% each, for a total of 64%; nonagricultural activities received a weight of 13%; agricul-
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tural machinery and sugar mill received a weight of 9.6% each, and dwelling a weight of
3.2%.

Points were assigned to each household on the basis of interviews with selected families
that worked with Central University, HPJ, and Terra Nueva researchers. We began with a total
of 17 families, and utilizing network data on families taken from the 1997 HPJ-Terra Nueva
census, were linked to a total of 97 families; for only 77 did we obtain complete informa
tion.' Since the 1997 census was representative and local networks are vertical and incorpo
rate all economic strata, we believe our results to be robust and to apply generally to all
members of the four communities. The five strata classifying households were developed
empirically according to a point system and later converted to the following interval-level
variables: very poor (0-3), poor (4-6), vulnerable (7-9), intermediate (10-12), and wealthy
(13+).

Economic strata in the Nanegal communities are as follows: wealthy (9.5%), intermediate
(10.7%), vulnerable (22.6%), poor (34.5%), very poor (22.6%). The stratification pattern is
typical of rural Latin American communities, but the presence of a relatively broad interme
diate sector is unique to this area of settlement. Of community members, 57.1% live below
poverty, while 79.7% live vulnerably. Poverty is not the same in the four communities; in La
Perla and Chacapata it is significantly higher (70% and 77%, respectively) than in Playa Rica
and Palmitopamba (both at 44%).

Our hypothesis is that the latter communities have social networks that are more open,
allowing for a greater circulation of wealth. Playa Rica is based on a strong structure of labor
networks and Palmitopamba on the intense circulation of goods, services, and knowledge
(see J. Flora et al., this volume). At the same time, the distribution of wealth is more homo
geneous in Palmitopamba and Playa Rica than in La Perla and Chacapata. The percentages
of intermediate level and wealthy residents in Palmitopamba and Playa Rica are significant
ly higher than in the other two communities. Economic strata were characterized in the fol
lowing manner:

• The very poor are families who own no property related to the three principal
means of production in the area: land, machinery/sugar mill, and livestock. They
establish relations of dependence and are obliged to undertake nonagricultural
activities for purposes of family reproduction. Half of this group has access to land
via sharecropping, many do not own a dwelling, and their relationship with the
goods market is slight. They have access exclusively to family labor, though they
are incorporated into networks for the circulation of goods and services.

• The poor have, as a basic means of production, a piece of land, although a third of
this group have access to that land through the sharecropping structure, thus estab
lishing relationships of dependence. Their production strategies include raising
domestic animals, although the majority are involved in nonagricultural activities.
Barely 25% have a very weak relationship with the goods market via the sale of
liquor and occasionally via the purchase or sale of livestock. They have access to
the labor of the very poor, whom they hire on a day-labor basis, but especially
through mingas.
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• The vulnerable have access to parcels of land between 5 and 20 hectares. As a
result their production strategies combine livestock raising, nonagricultural activi
ties, and the production of liquor-all on a small scale. Their relationship with the
market is stronger and more frequent. They hire labor and are frequently the center
of minga networks.

• Members of the intermediate strata own between 20 and 60 hectares and attempt to
consolidate their production strategies which are based on the production of liquor
and livestock-- strategies that require constant attention and thus diminish to a
large extent the nonagricultural activities in which they are involved. With the
exception of Playa Rica, they are the center of various uetworks involving the cir
culation of goods and services. Many have their own sugar mill and some have
agricultural machinery. They are involved with the market on a regular basis and
establish hierarchical relationships with those in lower strata. Most noteworthy
among members of this group are those members with little land but great reserves
of human capital who have found their way into this strata due to a combined
reproduction strategy.

• The wealthy have more land and produce liquor and livestock using combined
strategies. They have agricultural machinery and a sugar mill. The consolidation of
their business dealings facilitates the undertaking of commercial activities in order
to increase income and capital. They do not resort to the minga, except in Playa
Rica. Their relationship with the market is constant.

Community Networks
We analyzed two types of networks: those based on exchange for production and the tradi
tional minga networks. Though there are others, including connections for health, religious
activity, sales, education, and leisure/sports, the former illustrate more appropriately the
dynamic of social capital as intended. In the four communities studied, we found that the pro
duction networks involved the exchange of nine items: money, products, tools, transport,
knowledge, land, services (such as loans of animals, care of a house, cooking of food) and
"share" relationships. In general, reciprocal exchanges take place when labor is scarce, ter
rain is mountainous or minimally productive or when individual incomes are below necessi
ty level. Nevertheless, exchanges do more than compensate for these nonideal circumstances;
exchanges also increase mutual trust, create relationships of reciprocity as well as commu
nity symbols and social prestige among donors, and aid in creating alternatives to a money
based market economy. For historical comparison, Echarte (1977) found various forms of
reciprocity among migrants in the area:

• Residents loan land to a real or fictive relative that arrived without work opportuni
ty. The land is typically high on a mountainside, and the individual receiving it
clears forest and plants corn. By way of compensation, the beneficiary gives a part
of the harvest to the owner, and leaves the land cleared and prepared for the next
planting. By means of this exchange of labor and goods, relationships of reciprocity
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are built or reaffirmed between the individuals involved, and the social prestige and
generous character of the resident is reinforced.

• Unprocessed products, specifically sugarcane, are exchanged among neighbors,
friends, or compadres, so that the person in need can grind the cane and reduce
their short-term economic problems. Later, the beneficiary returns a similar quanti
ty of product when the original lender is in need. Though the relationship within
the community network is nonmonetary, the transactions provide important and
immediate access to assets.

• Access to land is provided to neighbors or relatives through products, labor, or a
symbolic rental payment. This occurs when one individual is landless and the other
is in short supply of labor. There are no return quantity stipulations because person
al relationships are involved; the quantity of land provided will also depend on the
harvest and other exchanges that may occur in the meantime.

• Labor contracts provide workers with additional income. In this case, the landown
er hires the labor of a friend, relative, or neighbor to plant a long-cycle crop. The
laborer is paid to return land to the owner at harvest. As the crop grows, the worker
has the right to plant short-cycle crops for his own marketing or consumption.
Thus, the worker receives an income as a result of being contracted to produce the
long-cycle crop and benefits as well from the short-cycle crops that provide for the
family's subsistence. This relationship allows for worker initiative.

• Friends, relatives, and neighbors provide labor to one another when needed through
the maquipura, minga, or cambiamanos.

• Sharecropping occurs when one individual has excess land and another agrees to
return half of their production for use-rights. During the agricultural cycle, commu
nity members also exchange seed, food, and tools. This relationship is potentially
inequitable, and depends on initial conditions established and on the specific con
figuration of the local social network.

Presently, production networks involved between 2 to 15 households, with an observed aver
age of five. Mingas were analyzed for exchanges of labor for private activities on the parcel
of those brought together to work. Social networks were characterized into the following:

• Horizontal networks: networks that involve the exchange of labor through mingas
for work on parcels. In this relationship, there is no payment, and actors mutually
benefit.

• Hierarchical networks: networks that involve one-way relationships concerning
financial loans, products, tools, transportation, land, "shares," and even services.

• Open networks: networks are inclusive and open to a variety of possibilities.

• Closed networks: networks to which families are tied by force, and by virtue of which
they cannot belong to others.
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We found that hoJizontal networks existed generally among the vulnerable, poor and very
poor economic strata. In 1997, a minga brought together between 2 to 8 participants (previ
ously up to 20 individuals participated in mingas). Duling the study, opinions regarding the
use of mingas for private land were varied: everyone interviewed suggested that mingas were
historically important and had mobilized 10-20 individuals to work in various parcels. On the
other hand, many presently prefer to hire laborers since they believed that mingas were
expensive. Nevertheless, others maintained that the minga was cheaper than hiJing laborers.
The diminishing importance of horizontal type of networks was due not so much to the cost,
but to the process of stratification. Intermediate and wealthy families have no interest in
returning a day of work on the parcel of a poor individual, and thus relationships take place
less frequently in order to avoid reciprocal obligations. This may explain why horizontal net
works are pJimarily found among the poor strata, except in Playa Rica, where all strata are
involved.

In the other three communities, minga networks are maintained by a number of families
who have strong Andean ancestry. There are other forms of hoJizontal relationships, such as
the circulation of knowledge and services that appear in exchanges. However, in the majoJi
ty of cases, these relationships are part of others that involve inequality. In other words, with
in the networks, horizontal and hierarchical forms of relationships coexist. This permits those
from higher strata to have it both ways, maintaining the "ideology" of reciprocity which
hides relationships based on dependence; at the same time, it permits those below to ''tie''
those above to forms of redistribution.

The majority of relationships among networks include a degree of hierarchy. Generally, a
family of the intemlediate or wealthy strata will organize these exchanges, a phenomenon
quite apparent in La Perla. Hierarchical exchange has become part of the strategy of accu
mulation of members of these upper strata. However, there are differences: in Palmitopamba,
the circulation of goods, services, and knowledge for production does not have a stJictly ver
tical character, since such exchanges also occur between individuals of the same strata. In
Playa Rica and Chacapata, poor sectors benefit from these exchanges, demonstrating that
hierarchical networks are in the process of transition, and their direction may even shift to a
more hoJizontal nature if assets of the poor can be increased in order to diminish stratifica
tion.

The cases of Palmitopamba, Playa Rica and Chacapata illustrate very clearly how fami
lies establish numerous open relationships of various types between households: in some
cases, families are the center of a small network; in others, they participate in a broad or even
bilateral network. La Perla appears to be an exception in the Nanegal area: relationships
between families are not very diverse. There appear to be no closed "mafia," "gang," or
"band" type networks among residents of communities in the area.

Conclusion
Community members in the Nanegal area have managed to adapt and recreate a social
organizational model with clear community roots. They created open, flexible networks that
facilitated the broad exchange of goods, services, and knowledge for mutual benefit.
However, there were elements they were unable to control. Among the most important of
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these were excessive social stratification marked by differential access to land and high pop
ulation growth that led to a breakdown in the social control previously achieved. From the
beginning, community members were subject to unequal exchange relations with the outside
market, which cost them surplus they ntight have reinvested in production and in quality of
life. In this process, leadership lost its central role in community politics, and a series of
groups that established direct relationships, without community mediation to outside powers,
were established. Local resources deteriorated at an ever-greater pace until the development
pattern reached a saturation point (see Guevara et al., this volume). However, the fact that the
presence of community ethos, remnants from Andean history, managed to dintinish to a
degree the impact of these four uncontrollable elements, is impressive. This community ethos
survives and could be developed, thus incorporating proposals into democratic institutions,
community symbols, social networks, and family resources.

Building an agenda for sustainable community development must be a participatory and
interactive process. Our analysis suggests that social networks be strengthened in order that
they become more horizontal and inclusive, as they are the natural connection between fam
ily and community. This necessarily means that production strategies of the poorest popula
tion sectors must be strengthened, their assets improved, and their human/social capital
developed. Furthermore, it seems that the central role of community leadership must be
recovered, and their ability to take the initiative modernized so that these leaders can man
age resource development processes, and support for production strategies. Local people in
Nanegal did not end their dependence on external political and econontic networks nor on an
unbalanced redistributive process, in spite of achieving access to a number of basic social
services and relatively fertile land. The social capital thus far created was not sufficient to
overcome the obstacles to incorporation into the market or to avoid the degradation of nat
ural resources; that is, residents did not manage to create a sustainable community.

Our analysis suggests that the loss of community and family resources must be brought
under control-this includes the loss of water, hunted animals and the forest in general.
Finding ways to control pests and diseases affecting orchards and crops, low crop produc
tivity, soil erosion and contamination of the river will prove essential. In order to control
unequal relationships with outside networks, group projects must be initiated that provide
aggregate value to local products and develop a strong nticroregional organization that will
change the balance of power in this type of relationship.

NOTES

I. Putnam describes social capital as "elements of social organization, for example, net
works, norms, and trust, which facilitate coordination and cooperation for mutual benefit.
Social capital increases the benefits of investing in physical and human capital" (Putnam,
1994, 212). Flora and Flora define social capital "as networks of reciprocity and mutual
trust, and include shared symbols and collective identity. Social capital has a variety of
configurations. Each of these has distinct implications for community sustainability.
Social capital can be horizontal, hierarchical, or absent" (Flora and Flora, 1966).
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2. For Flora and Flora, human capital "includes individual ability, training, human health,
and leadership. It is rooted in human beings and is mobile, but not as mobile as finance
capital" (Flora and Flora, 1966).

3. Flora and Flora propose that "community sustainability can be defined in terms of the
ability of the community to use their resources in order to assure that both current and
future members of said community, as well as those of neighboring communities, can
achieve a high level of health and well-being, economic security, and a voice in the cre
ation of their future while maintaining the integrity of the ecological systems on which
they depend for life and productive activities" (Flora and Flora, 1966).

4. In the history of La Perla, written in 1982 by M. Guzman, teacher at the community's
school, the author states that 90% of the population is mestizo, 8% afro-Ecuadorian and
2% indigenous. This reflects, we believe, the self-identity of the residents of the commu
nity. However, the low number of indigenous persons may also be due to the fact that, in
light of the discrimination existing in Ecuador, many migrants take advantage of the
change of residence to change their ethnic status. The number of indigenous people is
surely higher than the figure given.

5. In La Perla, regulations for belonging were already very clear in 1972. In 1988, a set of
rules based on the community's own experience is written. To the five rules listed, the
following are added: fines for those who do not attend sessions or fulfill assigned tasks;
respect for dignitaries and fellow community members; and monthly dues for men and
women above 18 years of age.

6. Twenty families do not appear in the SANREMlHPI-Terra Nueva participatory census.
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Chapter IG

Communitr Sustainabilitr
in an Ecuadorian Landscape

The Role of Economic, fluman, Environmental and Social Capital
Jan L. Flora, Mary Garcia Bravo,

Cornelia Butler Flora, and Segundo Andrango Bonilla

Introduction
Development literature has traditionally placed the greatest emphasis on economic capital as
the centerpiece of the development process (Rostow 1960). In the 1960s, human capital was
added to a growing pantheon of capitals (Becker 1964; Schultz 1970). While the social
aspects of development were emphasized as early as the 1960s by sociologists (but general
ly ignored by economists), the social factors deemed important for development tended to
stress individual actors, not social groups (Rogers 1962; Inkeles and Smith 1974). Only quite
recently (with the exception of anthropological literature, which often did not penetrate the
mainstream of the "development game") has social capital----{;haracteristics which inhere in
groups-gained currency in development literature (Bebbington 1997; Hirschman 1993).
Environmental capital has not yet entered the development literature mainstream and is
largely confined to the environmental literature sphere. The thrust, however, of the SANREM
project is that all foW" of these capitals-economic, human, social and environmental-are
critical and integrated aspects of sustainability, especially as related to land use and prodnc
tion systems.

The resources a community possesses that are not consumed can be considered as forms
of capital that can be reinvested locally to produce new resources. We propose that empha
sis by a community on only one type of capital can promote a decrease in sustainability
(Flora and Kroma 1997). In contrast, citizens of a place can consciously link the forms of
capital in such a way as to promote sustainability of a landscape-lifescape. In this chapter we
examine the interaction of these capitals-economic, environmental, human and social-in
the community development process in the Nanegal region. As recently as a decade ago, the
Nanegal area could still be called an agricultural frontier undergoing colonization by mesti
zo peasants. Today, it may more appropriately be called a stable settlement zone (zona de col
onizaci6n estable). By examining the four parish communities in Nanegal (Palmitoparnba,
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Playa Rica, Chacapata and La Perla), we observed how different forms of capital function in
a stabilized frontier area. We conclude that a form of social capital- entrepreneurial social
infrastructure (ESI)-which focuses on social inclusion and diversity, is an essential ingre
dient in strengthening the organizational capacity of communities and in enhancing their
ability to engage in collective action to resolve challenges. Among those challenges are ones
related to community-wide management of natural resources for sustainability (measured by
indicators of environmental capital), the focus of the SANREM CRSP. We argue that social
capital in the form of ESI makes possible, but does not guarantee, collective actions orient
ed toward sustainability. We propose that alternatives to destruction of the forest, to soil ero
sion, and to chemical agriculture will arise in certain kinds of communities:

• those that accept diversity in leadership and alternatives for problem resolution in
other sectors of the community,

• those whose most important groups are high in organizational capacity, and

• those that show diversity in internal and external linkages.

Methodology
Participatory research, including focus groups of community leaders and analysis of a cen
sus gathered by community residents themselves, was the principal methodological approach
used to assess social capital in organizations and in the communities as a whole. The partic
ipatory community census was the source of indicators of family economic capital, environ
mental capital, and human capital, all of which were aggregated to the community level. Our
basic data gathering setting was the community-leader taller (workshop). A set of exercises
was designed to encourage participation among community leaders! in achieving consensus
regarding organizational patterns and activities in their community. Venn diagrams were used
to determine the existence and importance of groups and organizations within the communi
ty, as well as their relations with each other and with the outside. Individuals linking organi
zations to each other and to the outside were named and linkages mapped. We supplemented
data gathered in this workshop with variables from the participatory census (Flora et aI.,
1997), participant observation, and individual leader interviews. We were able to use the
SANREM participatory census to measure human capital, constructed capital, environmen
tal capital, and certain indicators of collective community action, aggregating family-level
measures to the community level. Both quantitative and qualitative data were collected and
analyzed in an integrated fashion.

Indicators of Forms of Capital
Environmental Capital

The exploitation of natural resources, above all the forest, has been a central element in the
development of communities within or near the buffer zone of the Cotacachi-Cayapas
Reserve. Only very recently has environmental capital as a concept reached the conscious-
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ness of some residents in what was until recently a moving frontier area. The study of migra
tion in the Nanegal region, carried out by the University of Georgia, shows that conservation
concerns are held primarily by youth born in the zone (see Rhoades, Martinez, and Jones,
this volume). The older residents still do not think in ecological terms, despite expressing a
certain preoccupation with apparent precipitation decline, with the appearance of pests and
disease in their crops (rnd fruit trees, and with the low productivity of their crops. This does
not mean that there have not been some focused efforts to conserve natural resources. For
example, in the past decade, the communities of Palmitopamba and La Perla have experi
enced problems with drinking water managed by the municipality' of Quito. Water is not
piped to all the houses, and those that get water have experienced breaks in the distribution
system. Recently, leaders of these two communities have met to look for alternative solu
tions. In the other two communities, residents built and maintained water systems and are
conscious of the necessity to maintain the forest around the sources of surface drinking
water.

There are notable differences among farmers and among communities in utilization of
sustainable practices and intensive or extensive use of land. The statistical relation between
environmentally friendly practices (utilizing use of chemicals as an indicator variable) and
the predominance of annual crops in au area is negative, as can be observed in Table 16.1.
Communities that utilize larger percentages of land for permanent cropping tend to utilize a
smaller percentage of chemical pesticides. In this area with very steep slopes and no soil con
servation tradition, annual cropping techniques expose the soil during most of the year, con
tributing to substantial soil loss. The permanent crops (sugarcane and banana) grown in the
area protect the soil-if not as much as do forests, at least to a degree far superior to annual
crops (Calispa and Castillo, this volume). A percent of land that is dedicated to permanent
crops, mainly sugarcane, is thus one indicator of ecological use of developed land. In con
trast to ZOnes of refined sugar production, sugarcane is maintained for many years without
being replanted. According to agroecologists Calispa and Castillo (this volume), cane is also
grown in a polyculture system in this zone, because of associated and symbiotic wild plant
species. The communities are ranked in the following order from high to low proportion of
cropland in permanent crops: Palmitopamba, Chacapata, Playa Rica, and La Perla.

Com and beans, rotated on the same land within a 12-month cycle, are the principal crops
grown with chemical :fertilizers and pesticides.' In La Perla, where two-thirds of the farmers
receive their major income from com, agricultural chemicals are used most: 32% of the farm
ers use chemicals, compared to only 7%-13% in the other communities (see Table 16.1).
Intensive use of developed land contributes to higher usage of pesticides, as well as to greater
soil erosion (see Calispa and Castillo, this volume).

We chose two measures of sustainability related to the use of noncultivated land. Both
have to do with the proportion of land in brush (chaparro). The ratio of brush land to forest
land is an indicator of the breaking out of land which perhaps should have remained in for
est, because soil erosion and nutrient leaching turned out to be too great to make it worth
while to continue to plant crops.' A low ratio suggests greater environmental capital. A high
ratio of brush land to forested and pasture land suggests the relative magnitude of land
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Table 16.1. Environmental Capital Indicators, Four Communities of the Nanegal
Microregion of Ecuador, 1995.

COMMUNITY

Chacapata Palmito- La Perla Playa Rica
pamba

Environmental Capital:'

% of families who use chemicals 10% 7% 32% 13%
(N=52) (N=96) (N~79) (N~8)

Has. brush/has. forest .26 .65 .47 .64

Has. brush/(has. forest + pasfure) .17 .20 .33 .33

% of land which is forested4 46% 17% 36% 28%

% cultivated land in permanent crops5 69% 82% 25% 43%

% cultivated land in corn' 23% 6% 64% 15%

Summary: Environmental capital: 1 2 4 3

Total number of hectares in census 794 1158 530 827

Number of families' (56) (96) (79) (48)

Source: SANREM Participatory Census, HPJ-Terra Nueva 1996.

cleared that should not have been. It also indicates the relative magnitude of brush land that
has not been rehabilitated and planted back to forest or to pasture. In communities where
farmers have carried out that rehabilitation, the numerator has been decreased by the num
ber of hectares rehabilitated and the denominator increased by an equal amount.

Economic Capital: Financial and Constructed Forms

Based on the 1996 SANREM participatory census conducted by HPI-Terra Nueva, we devel
oped an assets index lO that would allow us to determine the level of assets of each family. The
index includes scores for land owned (range = 0-5), land rented or sharecropped (0-5), home
tenure (0-2), produced per year (0-4), tenure of cane mill (0-2), number of cattle (0-5), and
machinery owned (0-3). Then sums were divided into five strata of peasant families: very
poor (0-3), poor (4-6), vulnerable (7-9), medium (10-12), and rich (13+). We then calculat
ed a mean and variance for each community. The mean becomes our measure of communi
ty constructed capital. The variance serves as a measure of inequality; the larger the variance,
the greater the inequality. In terms of landscape-lifescape sustainability, both high levels of
inequality and a high proportion of people without access to the means of production are
indicators of a lack of economic sustainability. As Table 16.2 shows, Playa Rica has the
greatest amount of inequality and La Perla, the least. Chacapata and Palmitopamba are inter-
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mediate. La Perla is the poorest, followed by Palmitopamba, and Chacapata. Playa Rica has
the greatest proportion of families which are medium and well-to-do peasants and a small
number of households that are very poor relative to the other communities. However, even in
Playa Rica, the number of very poor peasants exceeds the number of medium and rich peas
ants. La Perla has equality of poverty: few well-to-do peasants reside in La Perla. Separate
analysis of land distribution suggests that unequal distribution of land is the principal source
of family asset inequality. For context, it should also be noted that inequalities in all four
communities are modest compared to other regions of Ecuador and most of Latin America.

Table 16.2. Family Constructed Capital and Its Distribution, Four Communities in the
Microregion of Nanegal, 1995.

COMMUNITY

Chacapata Palmito- la Perla Playa Rica
pamba

Mean family assets score (0-5 range)' 2.34 2.19 1.87 2.58)

Variance 1.21 1.48 .68 1.74

Inequality of asset distribution (rank)" 3 2 4 1

Number of families (56) (96) (79) (48)

*1 = very poor peasants; 5 = rich peasants)
** I =high inequality; 4 =low inequality

Source: Based on the index developed by Ramon, Garcia, andAndrango (this volume). Raw data come
from the community census coordinated by HPI-Terra Nueva.

Human Capital

Colonization zones pose an interesting problem for assessing human capital. Whereas edu
cation is the standard measure used by economists in developed and Third World countries,
when the land is being settled, physical effort and experience relevant to earning a living in
the receiving area II make the critical difference between success and failure. Education
even literacy-may be quite secondary. However that begins to change once most available
land is settled. Literacy and numeracy become more important in farming as marketing
options expand (md as chemical inputs become part of the equation. Basic education takes on
an even larger significance for occupations such as shopkeeper and marketing intennediary,
which develop as the population stabilizes. In the case of the Nanegal microregion, because
of the high net natural increase and the closed frontier, there is substantial out-migration.
Out-migrants generally-but not always-are a source of remittances. Education beyond pri
mary schooP' contributes to the earning power of those who migrate out.
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Table 16.3. Educational and Physical Human Capital,
Four Communities in the Nanegal Microregion.

COMMUNITY

Economically active population Chacapata Palmito- La Perla Playa
(age 15-64): pamba Rica

Mean family level of physical
human capital (men and women) 1 4 3 2

Years of school completed:

oto 2 years 25.2% 17.2% 14.6% 11.0%

3-5 years of primary school 27.3% 24.2% 24.3% 22.1%

Completed primary school 37.4% 50.0% 54.6% 51.5%

Post-primary 10.1% 8.6% 6.5% 15.4%

Total 100% 100% 100% 100%
( ) = number of cases (139) (198) (136) (185)

Average age of persons 15·64 34.2 34.4 34.7 31.8

Level of schooling of 13-17 year-olds:

% who have not completed primary 40% 18.4% 20.8% 16.1%
( ) = number of cases (40) (49) (48) (31)

Overall level of educational
human capital 4 2 2 1

Year community was founded 1969 1961 1969 1978

Source: Social Capital workshops.

We have chosen to measure both physical and mental (educational) human capital among
residents of the Nanegal microregion (see Table 16.3). We assessed the physical human cap
ital which families had available to them by calculating the mean number of men and women
in the productive ages in each family in each community. Physical and educational human
capital are congruent in La Perla and Playa Rica, but divergent in Chacapata and
Palmitopamba. Palmitopamba, the oldest of the communities is high on educational human
capital, but low on physical human capital. Chacapata, which is the least "developed," is the
reverse. Playa Rica, because of its more recent founding, has a younger, and therefore more
educated, group of persons in the productive age groups than the other three communities.

Social Capital and Entrepreneurial Social Infrastructure Defined

Social capital is defined by Putnam (1993b) as the elements of social organization-net
works, norms, aud mutual trust-that facilitate coordination and cooperation for mutual beu
efit. Social capital can be enlisted in the collective effort to conquer nature or to enhance
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sustainability. Social capital has a variety of configurations, each of which has distinct impli
cations for community sustainability. Certain forms of social capital can promote and others
can discourage elfective collective action. Social capital can be hierarchical or horizontal
(Flora and Flora, 1996).

Entrepreneurial social infrastructure, or ESI (Flora and Flora, 1993), is a particular mani
festation of social capital with the following distinguishing characteristics:

• ESI is that aspect of social capital that can be changed through explicit collective
effort. It includes the agency aspect of social capital. A community that has a well
developed social infrastructure tends to engage in collective action for community
betterment: in a word it is entrepreneurial. For this reason we call this phenomenon
entrepreneurial social infrastructure (Flora and Flora 1993).13 ESI is less abstract
than social capital. For example, it is difficult to directly change levels of communi
ty trust (a component of most definitions of social capital), but it may be possible to
encourage previously conflictual groups to work together through conflict resolu
tion or by redefining issues.

• ESI privileges horizontal over vertical relations. ESI is closely related to horizontal
social capital. Horizontal relations facilitate inclusion of diverse ideas, groups, and
values in the public discourse within the community and with the outside.

• ESI incorporates diversity and inclusion, which brings with it the acceptance of
alternatives. This means that, within the community, diverse types of information
are sought from individuals and groups with different values and in differeut
socioeconomlc locations within and outside the community. When flow of informa
tion is not chanueled exclusively to or from a particular group, but is dispersed
widely throughout the community, decisions are more likely to be broadly accepted.
Furthermore, inclusion of all citizens, not only in communications networks, but
also in the decision-making process itself, ensures greater commitment to carrying
out those decisions.

Internal Networks: Characteristics of Linkages
among Local Organizations

Various types of organizations were found in the Nanegal microregion. In all of the commu
nities, leaders agreed that the Community Improvements Board (Crn; Junta Pro Mejoras)
was the most important committee in the community, although, in all the communities, defi
ciencies in its functioning were discussed. In reality, the Parents' Committee of the school,
and not the Community Improvements Board, functioned as the mobilizing/integrating orga
nization in the communities. Each workshop placed the Parents' Committee second in impor
tance. Initially, Parents' Committees were very closely linked to the crn, but due to internal
initiative each community took it upon itself to petition for a school. Once the schools were
in place, the Parents' Committees became independent of the crn through their own
dynamism. Each community values its school and formal education highly; many citizens
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see education as the way out of the region for their children, since there are very few occu
pational opportunities for young people in the region, besides that of farming.

In the workshop, we asked participants to indicate if there were relationships between
each pair of organizations and the nature of these relationships. Later, simplifying a rela
tionship into a dichotomy (yes, there was a relationship or no, there was no relationship), we
used UCINET (network analysis software) to make a diagram of the organizational network
for each community.

The workshop participants provided the names of the members of the boards of directors
of each community organization. Based on the presence of a common leader among the orga
nizations, we elaborated an interlocking leadership network for each community. There is
congruence between the functional and the interlocking leadership networks for each com
munity. The internal network data are summarized in Table 16.4, both in terms of density and
whether networks are primarily horizontal or vertical.

Diversity in Community Leadership: Network Analysis

Acceptance of behavioral alternatives (such as those related to natural resource management
or sustainable agriculture) involves allowing or encouraging the flow of diverse ideas both
within the community and from the outside, inclusion and active involvement of the diverse
groups that make up the community, and acceptance of controversy. However, when contro
versy arises, there should be means of resolving or defusing differences so they do not
emerge into rancorous conflict. Based on the leadership networks of the local organizations,
we evaluated leadership diversity in the community and in the community's relations with
the outside. Utilizing socioeconomic data on individuals and families from the community
censuses and information gathered in the workshops, we compared the collective diversity of
organizational leaderships ties with the diversity of the population within each of the com
munities. We examined the representation of women, young people, and families of low
socioeconomic status in community leadership positions.

Another aspect of diversity is the number of individuals who serve as community "gate
keepers" to outside entities. If information from outside organizations and agencies is filtered
through only one person, that person then has the opportunity to monopolize or bias much of
the information that comes from the outside. Knowledge about how the larger system works
will be fuller and less biased than if a number of people serve as linkages to outside organi
zations. When institutional information from the outside is managed by various local lead
ers, we expect there will be a more democratic distribution of information and citizens will
have a greater possibility of making informed and timely decisions.

Table 16.5 indicates that there is a good deal of consistency among the diversity measures.
Unexpectedly, however, Chacapata, the community where the poorest stratum of farmers
(those lacking access to land) was most overrepresented in organizational leadership and was
also least likely (along with La Perla) to include women and young adults in leadership posi
tions and have multiple gatekeepers to outside entities.



Figure 16.1. Functional linkages among organizations in the four Nanegal communities.
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Note: Palmitopamba and Playa Rica have a higher connectedness than La Perla or Chacapata.
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Table 16.5. Leadership Diversity in Community Networks and in Links with External
Organizations.

COMMUNITY

Chacapata Palmito- La Perla Playa Rica
pamba

Internal organizational participation 01-

Women 3 2 4 1

Youth (15 to 29 years old) 3 1 3 2

External linkages:

Ratio of contact persons to
external links* .20 .61 .28 .40

Diversity 01 "gatekeepers" with
external entities (rank) 4 1 3 2

Organizational network diversity 3 1 3 2
(summary)*'

* Leaders in the workshops drew links between local and ontside organizations. They then indicated
the conununity member who was the main gatekeeper of the relationship with the outside organiza
tion. The number of different gatekeepers was then divided by the total number of outside links.

** Based on other highlighted rankings in this table.

Source: Social Capital workshops carried out in each conununity, 1996.

Intercommunal and Microregional Linkages

The organizational relationships within the four Nanegal communities include administra
tive, sport, and religious linkages. The communities had a close link with the Parish Board
(Junta Parroquial) and the politico-administrative unit (Tenencia Polftica) of Nanegal, the
regional center for administrative activities and fiestas." The parish sports league maintained
close relations with Nanegal as well. The most firm and frequent linkages among the four
communities studied were their patron saint festivals, and the intercommunity sports events
that accompany them. The next level of importance was the intercommunal network estab
lished through the Campesinos Social Security group. It was headquartered in
Palmitopamba, where the medical dispensary, which serves the five communities, was locat
ed. Ecclesiastical linkages represent a third level. The Roman Catholic parish councils and
the catechist groups in each community maintained a relationship with the parish priest of
Nanegal.
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Regional and National Linkages

The community's most important external relations were with state institutions, defined by
legal administrative rules of the state-in every case hierarchical. The parish of Nanegal
belongs to the province of Pichincha, and to the municipality-not the city-of Quito. Thus,
it is an area far from the main centers of local power (with the exception of the parish level),
and it is many times overlooked (see Ramon, this volume).

There was a close congruence between density of internal and external density of ties, sug
gesting that the flow of information within the community may stimulate greater contact with
the outside (although it is plausible that outside contacts might also encourage internal com
munication among organizations). Not unexpectedly, the greater the linkages among organi
zations within the community, the more likely the pattern of relationships tended toward the
horizontal, rather than the vertical. It would appear that internally generated "democratiza
tion" of interorganizational patterns takes place in spite of the hierarchical system of which
the communities are a part.

Collective Mobilization and Organizational Capacity
In order to test our hypothesis that ESI (entrepreneurial social infrastructure) strengthens the
ability of a community to organize effectively to deal with various challenges-including
those related to natural resource management-acceptance of alternatives and dense and hor
izontal organizational networks should correlate with indicators of collective action. Based
on discussion in the workshops, two types of indicators of collective action were utilized:

1. qualitative measures of the organizational capacity of the two most important com
munity organizations-the Community Improvements Board (CIB) and the
Parents' Committee.

2. indicators of collective mobilization, including the campaign for official recognition
of the community, proportion of families participating in community work days and
local organizations and extent of citizen involvement in community festivals.

For two of the communities, there was consistency in rank on both ESI concepts (as shown
in Table 16.6)-acc'Jptance of diverse leaders and ideas, and density and horizontality of
orgnizational networks and on both collective action dimensions-eollective mobilization
and organizational capacity.

Collective Mobilil:ation
In order to assess the kinds of collective action that have occurred in the past five years,
SANREM researchers gathered various indicators of collective mobilization. Among the
most important were:

1. level of participation in community mingas and in community organizations,

2. the collective importance of community fiestas, and

3. speed and efficiency in organizing a campaign to confer legal status on the commu
nities.
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Table 16.6. Inequality and Entrepreneurial Social Infrastructure of Four Communities in
Nanegal, 1995.

COMMUNITY

Chacapata Palmitpamba La Perla Playa Rica

Constructed Capital Inequality:

Inequality of asset distribution15 3 2 4 (equal) 1 (uneq.)

Most overepresented stratum Very poor Intermediate! VUlnerable Intermediate!
farmers wealthy farmers farmers wealthy farmers

This stratum is at the --
of the continuum End End Middle End

Entrepreneurial Social Infrastructure:

Acceptance of alternatives16 4 1 3 2

Density of organizational ties:17

Functional ties 4/15 =.27 15/36 = .42 7/21= .33 14/28=.50

Interlocking directorates 3/15 = .20 10/36 = .28 7/21 = .33 16/28 =.57

# of ties with outside entities 10 18 21 20

Density of external ties (rank)1S 4 3 2 1

Organizational density-rank 4 2 3 1

Hierarchy Index:19

Functional 3/4 =.75 7/15 = .47 6/7 = .86 7/14 = .50

Interlocking leadership 3/3 = 1.00 4/10 = .40 4/7 = .57 6/16 = .38

Hierarchylhorizontality-summary Hierarchical Horizontal Intermediate Horizontal

Source: Social Capital workshops.

In terms of the overall level of collective mobilization, La Perla was the most active, followed
by Palmitopamba, Playa Rica, and finally Chacapata (see Table 16.7).

One explanation of why La Perla was the most successful in collective mobilization
among the four communities is that the leadership of the intermediate (vulnerable farmer)
stratum in La Perla brings together the various socioeconomic strata to act collectively. An
alternative hypothesis would be that the social solidarity of a patriarchal group of leaders
contributes to mobilization for collective action. However, the moderately low organization
al capacity of the two main community organizations does not support this hypothesis, unless
it was being done informally rather than through community organizations, since the orga
nizations in La Perla were relatively weak. In contrast to Chacapata, middle and wealthy
farmers were substantially overrepresented in Palmitopamba and Playa Rica.
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Table 16.7. Collective Mobilization and Organizational Capacity of Four Communities in
Nanegal, 1995-1996.

COMMUNITY

Form of collective actionl Chacapata Palmito- La Perla Playa Rica
Organizational cap'acity pamba

Collective Mobilization

Festivals'" 4 1 1 3

Mean level of family participation in -

Workdays 20% 26% 68% 14%

Local organizations?l 32% 49% 80% 38%

Collective Mobilization (Sum) 4 2 1 3

Organizational Capacity

Community Improvement Board" 4 1 2 3

Community legalization" 3 1 1 3

Parents' Committee24 2 1 4 3

School (past 5-8 year,;)" 4 1 1 1

Organizational Capac:ity (sum) 4 1 2 3

Source: Social Capital workshops.

In Chacapata, the very poorest group was overrepresented. Although this could be inter
preted as an indication that disadvantaged groups are accepted into leadership, it seems
unlikely since such representativeness is inconsistent with our other indicators of inclusion
and diversity. A hypothesis that remains to be tested is that the overrepresentation of the low
est socioeconomic strata in the community is simply a reflection of the lack of participation
of other strata (see Table 16.5) in community leadership.

Organizational Capacity: Diversity, Controversy and Conflict

Activities of the Parents' Committee were diverse and included activities for broader com
munity benefit. There was a permanently organized minga (collective work group) that reg
ularly cleaned the school, maintained school grounds, occasionally worked in the school
gardens, and carried out other activities that benefited the school. Parents' Committee mem
bers also participated in mingas to fix roads, maintain churches, and organize fiestas in the
community. Despite the fact that parents of elementary school children were not representa
tive of the community as a whole, in all except La Perla, Parents' Committees related well
with the CIB and other organizations in the community. Ranks on the various indicators of
organizational capacity (Table 16.8) are generally consistent with one another, and discrep-
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Table 16.8. Entrepreneurial Social Infrastructure (Summary), Four Communities in
Nanegal.

COMMUNITY

Chacapata Palmito- La Perla Playa Rica
pamba

Acceptance of Alternatives: 3 1 3 2

Organizational network diversity 3 1 3 2
(sum)"

Conflict amelioration between
Catholics and Protestants 3 1 3 1

Network Characteristics:

Density of organizational links" 4 2 3 1

Horizontalily of links among
community organizations28 4 1 3 1

ESI (Summary) 4 1 3 1

Source: Social Capital workshops.

ancies for the La Perla case may have been caused by the friction between the cm and the
Parents' Committee. Only in Playa Rica was it indicated that another organization, the Water
Committee, was of equal importance to either the cm or Parents' Committee. A phenome
non that brought potential conflicts to each of the communities is the conversion of residents
to evangelistic Protestantism. In none of the communities do evangelicos represent a large
proportion of families, and thus community reactions to them can be used as a barometer of
the type of relationship formed with families that are different.

Relations between the community and evangelicos were better in Palmitopamba and Playa
Rica than in the other two communities. Pentecostals in Palmitopamba were ultimately
granted use of community space by a local parents' committee, and Baptists brought a for
eign medical mission to the community of Playa Rica. Table 16.8 summarizes rankings of
the four communities based on qualitative data; Palmitopamba and Playa Rica showed a
moderate capacity to defuse potential conflict with a group which holds values that are dif
ferent from the dominant culture. La Perla and Chacapata showed less capacity to deal with
such cultural conflicts, and instead experienced marked tensions between religious leaders
and community groups. In Chacapata, at least, it is difficult to disentangle the causes, but this
pattern seems to have to do with lack of leadership within the community as much as with
conflicts between the two religious groups. It is a good example of how low levels of orga
nizational capacity can contribute to a conflict among groups with different perspectives and
values.
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Relation among the Elements
of Entrepreneurial Social Infrastructure

Generally, there is consistency in the level of acceptance of alternatives and network densi
ty and horizontality (see Table 16.5). For all of the communities, however, nearly all linkages
with regional or national entities are hierarchical; in other words, the communities main
tained unequal rdationships with external associations (generally state agencies). The
absence of collaborative opportunities and the predominance of hierarchical relationships in
this arena may have affected internal relations among community organizations as well. In
two communities, Palmitopamba and Playa Rica, where horizontal relations predominated
among organizations without the necessity of passing through the cm, there existed a viable
civic culture.

Relation among Types of Capital
Local behaviors can function to channel one form of resources into another. Financial capi
tal can be converted into human capital by educating a child in Quito. Social capital can be
used in a minga to plant trees around a water source, thereby improving water quality and
building environmental capital, or to build a bridge, increasing constructed capital. Human
capital can be transformed into environmental capital through environmental education of
young people.

Our central objective in this project was to explore the relationship between social capital
(through ESI indicators) and environmental capital in this stabilized buffer zone of recent
colonization. As Table 16.9 indicates, there tends to be a negative relationship between the
indicators of environmental capital and social capital at the community level. We do not find
a positive relationship between ESI and investment in environmental capital. One would par
ticularly expect a relationship between environmental sustainability and acceptance of alter
natives, but none was found. Our conclusion is that social capital, at least until quite recently,
has been put to the purpose of building communities and carving out a livelihood from the
wilderness. Young peoples more environmentally friendly attitudes suggest that this pattern
may be changing, but social capital and social infrastructure will have to be consciously
turned to the end of improving environmental capital. It should be noted that family
constructed capital is lowest in La Perla, suggesting that economic survival is still a question
for a large part of that community's population. Unless building environmental capital can
also be shown to be financially advantageous for locals, it will not become a priority.

We argue that as a region shifts from a colonization zone to greater economic, population,
and institutional stability, the importance of educational human capital increases and the
physical human capital importance lessens. These two types of human capital parallel one
another in all of the communities, except for Chacapata. Chacapata has not invested very
heavily in educational human capital, even though there are many families with multiple per
sons in the young productive age groups. The proportion of youth ages 13 to 17 who have
not completed elementary school is double that for the other communities, suggesting that
community social capital is lacking or has not been applied to support the school.
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Table 16.9. Summary Ranks on Types of Capital of Four Communities in Nanegal, 1995.

COMMUNITY

Chacapata Palmito- La Perla Playa Rica
pamba

Mean Family Constructed Capital:

Average family asset level" 2 3 4 1

Inequality of asset distribution'" 3 2 4 1

Most overrepresented stratum is at the End End Middle End
of the continuum

Human Capital:

Mean level of family physical
human capital (men and women)" 1 4 3 2

Educational human capital" 4 2 2 1

Entrepreneurial Social Infrastructure:

Acceptance of alternatives'" 4 1 3 2

Density and horizontality of
organizational links" 4 2 3 1

Environmental Capital" 1 2 4 3

Collective Mobilization/Organizational Capacity:

Collective mobilization'" 4 2 3 1

Mean organizational capacity37 4 1 2 3

Source: Social Capital workshops.

The relation between community ESI and social capital and family constructed capital is
also noteworthy. La Perla, even though on average the poorest of the communities-or per
haps because most are poor-also had the least inequality. While the two poorest strata were
underrepresented in leadership positions, their underrepresentation is less than the average
for the four communities. Furthermore, the small group of middle and wealthy farmers is not
overrepresented. The intermediate group of economically vulnerable farmers, which is over
represented, apparently had legitimacy among the more well-to-do and with the poorer stra
ta. Those patterns may explain why La Perla is so high on collective mobilization, even
though its organizations were somewhat patriarchal. Playa Rica, with high average levels of
family financial/manufactured capital, also had the most unequal distribution of that capital,
and had the middle and wealthy farmers overrepresented in leadership. Those inequalities
may explain why collective action was lower than one would expect given rather high levels
of diversity, density, and horizontal links in organizational networks. In Palmitopamba,
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where the middle and wealthy farmers were also overrepresented in the leadership, only a
modest amount of inequality was detected. It is the most consistently positive on indicators
of ESI and of social capital/action of the four communities. It appears that equality matters
and contributes to more horizontal and inclusive forms of social infrastructure, which leads
to greater collective action.

Summary of Findings
Through this research, we reached a number of conclusions. First, entrepreneurial social
infrastructure (acceptance of a diversity of ideas and inclusion of diverse community mem
bers in positions of leadership; dense and horizontal networks of local organizations) con
tributes to collective action. The Chacapata case suggests that overrepresentation of very
poor farmer families in community leadership positions impedes collective action. This over
representation may be due to some greater organizational malaise: more wealthy families
may have simply ab!mdoned the civic playing field. In the cases of Palmitopamba and Playa
Rica, where an abundance of horizontal ties were found, wealthier farmers dominated orga
nizationalleadership. These communities also ranked intermediate in collective action.

Consistent with Putnam's (1993a) work, ES1 was positively associated with the organiza
tional capacity of the most important integrative functioning committee for the communities.
Furthermore, we found that ESI was an aid to community development during initial settle
ment. Thus, we found that the Nanegal community with the least developed agriculture-that
was also ranked lowest on ESI and collective action, and was the least effective in generat
ing educational human capital-was also most effective in maintaining environmental capi
tal. Thus, there is evidence of a strong relationship between predominance of modern
agriculture and the loss of environmental capital. Such results are not surprising in a zone
that was an agricultural frontier until perhaps a decade ago.

Our findings, however, do not negate the potential for turning social capital to the task of
building environmental capital during the stabilization period following colonization. It must
be done so as to maintain or strengthen family constructed capital in a context of relative
equality of distribution of family assets. More importantly, land tenure patterns need to
change so permanent crops can be integrated into the farming system. SANREM found some
awareness of environmental concerns among the young people born in the zone in contrast
to older migrants from other parts of Ecuador (Rhoades and Martinez, this volume). This
interest suggests a reason to hope that there will be interest in increasing environmental cap
ital; however, many of these young people will likely leave the area due to lack of local
opportunity.

The expectation that leadership diversity would contribute to greater collective action was
partially demonstrated. We found that in all communities, except La Perla, to the degree that
male leaders allow women and other groups, that generally do not fully participate in col
lective decision making, to actually participate in community leadership, the potential for
acting collectively increases. We expect that collective action for sustainability would also be
enhanced, but environmental awareness in the study area was not sufficient to test such a
notion. In Palmitopamba, which ranked highest on collective action, and in Playa Rica,
which ranked third, women were actually overrepresented in positions of leadership and
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young people were well-represented compared to the other two communities. Substantial
youth leadership involvement reflected the fact that both communities had quite active soc
cer clubs. On the other hand, in La Perla which ranked second on ESI, women were effec
tively excluded from leadership participation after 1994. Thus, the importance of inclusion
for collective action is less straightforward than hypothesized.

How economic capital is distributed within the community has an impact on the structure
of organizational networks (both in terms of their horizontallhierarchical nature and the
diversity of people in leadership positions). Both horizontal and moderately hierarchical
interorganizational networks can generate moderate levels of collective mobilization, partic
ularly when accompanied with economic equality. Duncan (1996) argues that in cases of
extreme inequality of distribution of financial resources, social capital is negatively affected.
Our results do not contradict her conclusions. The case of La Perla is particularly instructive
because it is the community with the most egalitarian distribution of family assets (family
constructed capital). The asset group that is most overrepresented in La Perla's organiza
tionalleadership is the "vulnerable" farmers, which is the middle-asset group. Perhaps this
group serves as a social bridge between the largely landless poor and very poor farmers and
the two wealthiest groups of farmers (c. Flora et al., this volume).

Having a diversity of local people as primary contacts with external organizations is pos
itively related to other aspects of entrepreneurial social infrastructure. However, the extreme
ly hierarchical relations with the outside make it difficult to approach internal civic affairs in
a horizontal, participatory fashion. Communities need to seek out external entities with
which they can establish horizontal relations or alliances, to at least maintain a balance
among external relationships that are hierarchical and those that are horizontal. This implies
that the communities will need to increase their capacity to act toward entities from the out
side instead of being passive receptors of what those organizations bring. By increasing their
ESI, we believe communities will be more capable of seeking out entities that work in a more
egalitarian and horizontal way.

As frontier communities move from the period of colonization to a more stable, settled sit
uation, formal education comes to take on greater importance; in other words, the form of
human capital that is most appropriate shifts from physical to educational capital. As the area
shifts from a situation of net in-migration to net out-migration or a balance between the two,
education becomes more central to the survival strategies of families. As young family mem
bers prepare themselves to earn a living in an urban setting, not only the availability of edu
cation, but also its quality becomes important.

Conclusion
We believe that agency and structure can operate in a dialectic form in the process of a com
munity becoming more sustainable: in order for social capital to facilitate sustainable behav
ior, citizens must be aware that protection of the environment is a valuable goal. However, it
is difficult to focus on sustainability in a recently colonized area because inhabitants of the
agricultural frontier make their living by utilizing nature. In most situations of rapid colo
nization, environmental capital is quickly converted into economic (financial/constructed
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Photo 16.1. Gathering of parents in the Palmitopamba school. Families see education of
their children as the best route out of poverty.

(Photograph by Robert Rhoades)

capital), facilitated by social capital (see Ramon et al., this volume). Social capital may be
employed in the service of generating economic capital, and to a lesser degree, to increasing
human capital through development of local schools, but concern for environmental capital
rarely precedes the closing of the frontier.

NOTES

1. Groups of leaders (8-10 people) were brought together. They included two or three past
and present members of the Community Improvement Board (CIB), the Parents'
Committee of the elementary school, professionals active in the community, and repre
sentatives of other associations in the community.

2. In Ecuador the municipalidad is somewhat comparable to a county. It is the largest gov-
ernmental unit below the provincial level.

3. Source: Community census coordinated by HPI-Terra Nueva.

4. Based on total land managed by families included in the census.

5. Permanent crops produced in the zone include sugarcane, plantains, achiote (a tree
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whose fruit is used for food coloring and flavoring) and fruit trees.

6. Com and beans are rotated on the same land. The cycle is completed in a l2-month
cycle. Hence, these figures approximate proportion of cultivated land in beans. The HPI
Terra Nueva census does not capture the importance of beans in the area because it was
taken at the time of year that com was in the ground rather than beans.

7. Valid cases for all variables, except "% of families who use chemicals."

8. Beans are heavy users of pesticides, due to the prevalence of fungi that attack the plant.

9. We are assuming that it was in crops for a time, probably lost fertility, and was left idle.
Hence, the option of returning it to productive cropland would be particularly costly.
Even if it is simply cutover land, its being left in brush represents a nonenvironmental
use of the land, since it could be returned to forest.

10. Modified from the stratification index developed by Ramon, Garcia, and Andrango (this
volume) to become a true asset index.

11. It is not who has the most experience in agriculture, but who has experience that is
appropriate to the ecology of the region. Often colonos (settlers) are accustomed to an
entirely different agriculture than is appropriate to the region. Unfortunately we were not
able to generate sufficiently trustworthy information regarding appropriateness of the
culture (in both the agronomic and anthropological sense) which settlers brought with
them to the Nanegal microregion.

12. Each community has a primary school. To attend secondary school, one must leave the
community.

13. The term social infrastructure was chosen because the name suggests that it operates in
a parallel way to physical infrastructure (which we include under the term constructed
capital) in community development). The term was first used by Swanson (1992).

14. The Teniente Polftico or political lieutenant is the administrator of the parish, the lowest
civil administrative unit in this region. The lowest ecclesiastical unit is also the parish,
but unlike in colonial days, the two do not necessarily coincide.

15. Measured by the community's variance in family asset scores.

16. Includes participation of women, young people, and individuals from poor farmer fam
ilies in organizational leadership, diversity of "gatekeepers" to outside organizations, as
well as degree of acceptance of Protestant evangelical groups or families within the com
munity.

17. The density measure is the number of ties between distinct pairs of organizations divid
ed by the number of ties possible, which is (n-1)! where n = the number of organizations
in the community.

18. Ranking obtained by dividing the number of external linkages by the number of families
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counted in the census.

19. The hierarchy index is the number of direct ties of the most central organization (that is
the one that has most direct ties) divided by the total number of distinct ties between
organizations. (The numerator of the density index is the denominator of the hierarchy
index.)

20. Rank is based on the elaborateness and attendance of and social organization involved
in putting on the community's patron saint festival.

21. Includes workdays (mingas).

22. Rank based on general efficacy of cm, including its ability to involve citizens in affairs
of the community (poder convocatorio), to generate funds for community activities, and
to engage outside entities to assist in improvement or maintenance of community ser
vices.

23. Measured by the rapidity with which community leaders obtained signatures and did
paperwork for obtaining official recognition of their communities by the Ministry of
Social Well-being in 1996-1997.

24. Assessment of effectiveness of the Parents' Committee, both in terms of its linking of
school and community with the objective of obtaining resources for and maintaining the
school, as well as its functioning as a community organization.

25. This was measured by an outcome variable: % of youth age 13-17 who had not com
pleted primary school. Viewed from the individual level, this is also an indicator of
human capital (see Table 16.3).

26. Includes participation of women, young people, and individuals from poor farmer fam
ilies in organizational leadership, diversity of "gatekeepers" to outside organizations.

27. The density measure is the number of ties between distinct pairs of organizations divid
ed by the number of ties possible, which is (n-I)! where n =the number of organizations
in the community. Two different networks were calculated: an interlocking directorate
network, based on the officers of each organization; and a functional network. The lead
ers in each of the focus groups discussed whether or not there was a functional link
between each pair of organizations in the community. The matrices developed by lead
ers in each community were the raw data for that community's functional network.
Communities ranked the same on both networks, except that the order of the two mid
dle communities was reversed.

28. The hierarchy index is the number of direct ties of the most central organization (that is,
the one that has most direct ties) divided by the total number of distinct ties between
organizations. (The numerator of the density index is the denominator of the hierarchy
index.)

29. The index includes scores for amount of land owned (range =0-5), land rented or share
cropped (0-5), home tenure (0-2), tenure of cane mill (0-2), number of cattle (0-5), and
machinery owned (0-3). Then sums were divided into five strata of farmer families: very
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poor, poor, vulnerable, intennediate, and wealthy.

30. Measured by the community's variance in the family asset score. A rank of 4 indicates
relative equality and a score of 1 means relative inequality.

31. Mean of average number of persons age 15-76 per family.

32. Combination of ranks on mean years of schooling completed by persons age 15-64 and
percent of 13-17 year olds who have completed elementary school (six grades).

33. Includes participation of women, young people, and individuals from poor farmer fam
ilies in organizational leadership, diversity of "gatekeepers" to outside organizations, as
well as degree of acceptance of Protestant evangelical groups or families within the com
munity.

34. The density measure is the number of ties between distinct pairs of organizations divid
ed by the number of ties possible, which is (n-1)! where n = the number of organizations
in the community. Two different networks were calculated: an interlocking directorate
network, based on the officers of each organization; and a functional network. The lead
ers in each of the focus groups discussed whether or not there was a functional link
between each pair of organizations in the community. The matrices developed by lead
ers in each community were the raw data for that community's functional network.
Communities ranked the same on both networks, except that the order of the two mid
dle communities was reversed.

35. The environmental capital ranking is based on the following variables: percent of fami
lies who use chemicals, percent of cultivated land in annual crops, hectares of
brushlhectares of forest, and hectares of brush/(hectares of forest + hectares of pasture).
All are negative indicators of environmental capital.

36. Includes percent of faroilies who participate in public workdays (mingas) and/or local
organizations, as well as an assessment of the elaborateness and attendance of and social
organization involved in putting on the community's patron saint festival.

37. Assessment of effectiveness and efficiency of the CIB and the Parents' Committee of the
school, the rapidity with which community leaders obtained signatures and did paper
work for obtaining official recognition of their communities by the Ministry of Social
Well-being in 1996-1997, and primary school completion rate of youth age 13-17.
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Chapter IZ

Who Participates and
ho Decides? Balancin~ Science
with Local Communi~ Rca1i~

Charles Ehrhart

Introduction
Despite the growing importance of participatory research and development over the past
decade, the meaning of the approach remains ambiguous (Rhoades and Ramon, this volume).
To address the vagueness, Cohen and Uphoff (1977) identified four realms of project partic
ipation: benefits, decision making, implementation and evaluation. They further concluded
that, initially, villagers' participation was most often confined to project implementation
(Macdonald 1993:89)--in other words, local people were typically engaged in manual labor
under the guidance of project professionals. Today, however, development and conservation
agencies are keen to actively and intellectually involve their intended beneficiaries in the
design, planning and evaluation of projects.

Nelson and Wright (1995:1) suggest that research and development projects would bene
fit from an ethnographic analysis of the function and practice of collaboration between vil
lagers and project professionals. To this end, I conducted fieldwork from September 1995
until February 1997 in Nanegal, where SANREM was being implemented, and Cotacachi,
where the Campesino Forestry Development Project (DFC) was functioning. These projects
were selected as primary case studies and several others in Ecuador as ancillary cases on the
basis of their systematic involvement of villagers in the production of project-guiding knowl
edge. While SANREM was primarily a research project, the DFC was a five-year develop
ment initiative of the United Nation's Food and Agricultural Organization (FAO) established
to safe-guard and augment the natural resource base upon which people in rural Andean com
munities depend for their livelihoods.

315
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Methodology
Research in Nanegal and Cotacachi, as well as with government ministries and development
agencies elsewhere in Ecuador was conducted using participant-observation techniques from
anthropology (see DeWalt and DeWalt 1992; Kilbride 1992; Stonich 1992). 1 also used par
ticipatory action research methods that have been fashioned since the late 1960s primarily by
professionals in nongovernment development organizations (NGDOs) and Southern
Hemisphere grass-roots activists (Selener 1997). In participatory action research, institution
al agents and villagers collaborate in the collection, correction and analysis of data, as well
as in the formulation and testing of hypotheses. The purpose of this partnership is to gener
ate knowledge enriched by diverse points of view in an educational process "empowering"
marginal social groups to "participate fully in the definition and fulfillment of their needs and
longings, as equals in the global society" (Selener 1997: 19). Participant observation and par
ticipatory action research serve as theories about how research and analysis should proceed
(Harding 1987:2). Thus, the assembly and interpretation of information included my own
personal involvement in an array of SANREM activities, individual interviews, group inter
views, photo elicitations (using photographs taken by myself, project staff and villagers),
"workshops" (using socio-dramas and other tools to provoke public discussion and develop
common understanding) and a campesino-conducted survey.

People's Participation in Sustainable Development
In 1992, the United Nations convened the Rio de Janeiro Conference on the Environment and
Development. Despite many disappointments, the conference is historically significant for
having established a conceptual link between development and environmental protection in
the minds of mainstream policy makers.! Indeed, debate over whether multilateral, state and
nongovernmental organizations should focus on development or the environment effectively
ended when the conference endorsed a marriage of the concerns as suggested in the 1988
Brundtland Report (World Commission on Environment and Development).

In doing so, the Rio Conference encouraged a perception of the environment as fragile and
in need of care and nurturing if it is to provide food, shelter and a basis for human livelihood.
Likewise, it advocated seeing material poverty as a condition which limits people's capacity
to use "natural assets" (such as soil, water and forests) sustainably;' The belief that develop
ment and environmental protection are not mutually exclusive, but interdependent concerns,
subsequently became a near global faith in the necessity to holistically manage both. This
mandate for a new millennia is called "sustainable development" and its invocation has
become critical in attracting funds for intervention projects in the Southern and Northern
hemispheres.'

Despite its common use, the meaning of sustainable development is unclear (Pretty
1995:1248-1249). Biologists, for example, use it to speak about the "sustainability" of spe
cific natural assets (such as fisheries) while ecologists use it to express concern about the
health and viability of entire ecosystems (such as marsh, bay or atmospheric systems).
Moreover, economists speak about the sustainability of economic systems (which may
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remain productive by tapping one resource after exhausting others), and anthropologists
speak about the sustainability of social and cultural systems (Toman 1992). It is quite possi
ble that "sustainable development" requires attention to all of these meanings. Accordingly,
the Brundtland Cornntission defined it as development that meets the needs of people today
without compromising the ability of future generations to meet their own (WCED 1988:8).
Can people improve their quality of life without jeopardizing their own future and/or that of
their children?

Quality information, whether new or preexisting, is seen as critical to the achievement of
desired future conditions of sustainability. Indeed, decision makers routinely rely on demo
graphic, economic and biological data to guide the design, planning and implementation of
intervention projects. Despite the breadth of the collected data, a relatively small and unam
biguously elite pool of "professionals" has determined what information should shape their
work.

Following the United Nations' 1972 Conference on the Human Environment in
Stockholm, there has been growing awareness of professionals' fallibility (Chambers 1993).
Over the years, reports and informal testimonies have demonstrated that the knowledge and
analytical approach of Western professionals is limited. Indeed, many projects based upon
them have been rejected by their intended "beneficiaries" (Pottier 1993; Cernea 1985) or
caused grievous social and/or environmental ruin (Shiva 1992:212). Development initiatives
have clearly needed to reflect ecological and social particularities (Le., they needed to
become site-sensitive) with which professionals are often unfamiliar-----especially when
development initiatives target nonwestern (and nonmale) social sectors. But how, one was
left to ask, could pertinent information be generated in a reliable and timely manner? And
how, for that matt,~r, could "pertinent information" be distinguished from the superfluous?

Work on indigenous and peasant agricultural practices has suggested that rural women and
men held the knowledge needed to identify and create agricultural technologies fitting their
ecological and social circumstances (Richards 1985; Bunch 1983; Rhoades and Booth
1982a; 1982b). In other words, resource poor farmers were intimately familiar with the
nature and extent of local resources and were, therefore, ideal partners for postulating, test
ing and disseminating ecologically sustainable agricultural technologies (Chambers, Pacey
and Thrupp 1989). Technology fashioned through the collaborative effort of scientists and
farmers has tended to be more readily adopted than that developed in research centers where
conditions are different from those faced by small farmers (Okali, Sumberg and Farrington
1994; Chambers, Pacey and Thrupp 1989; Chambers and Ghildyal1985). Participation has
also become valued as an instrument to "sustain development" by encouraging people to
assume responsibility for maintaining changes/services introduced by intervention projects
(Rist 1997:192-195).

People's participation in the design, planning, implementation and evaluation of sustain
able resource management projects is sought for various reasons. Not only have important
funding sources such as the United States Agency for International Development (USAID),
World Bank, and! Institute for Food and Development accepted the protocol (Carmen
1996:49), but it is widely recognized that local perceptual and behavioral changes will be
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long lasting only if people take part in the transfonnation process.' In some cases, people's
participation is sought as a means to transfer analytical aud socio-organizational skills from
project professionals to beneficiaries.

For this SANREM project, the participatory production of knowledge is a means to stim
ulate indigenous research traditions and transfer western practices which better equip vil
lagers to modify project outputs (be these technological or sociological) as future ecological
and social conditions require.'

Though many working under the rubric of sustainable development are keen to engage
local people in intellectual collaboration, my research suggests that "elements of context"
effectively limit the participation of some women and men while privileging others in the
creation and evaluation of project-guiding knowledge. When unaccounted for, these inequal
ities undermine the likelihood that a project will be environmentally and socially appropri
ate, that its results will be locally maintained and that rural communities will have the
analytical and organizational skills to adapt project outputs to fit new conditions.

Cultural Conditions and Differential Participation
Intellectual collaboration between villagers and project professionals includes the selective
amalgamatiou of ideas, beliefs, and images-that is, in the production and reproduction of
knowledge. In this highly political procedure,

...social actors interact, negotiate and acconunodate to each other's life-worlds, leading to the
reinforcement or transfonnation of existing types of knowledge or to the emergence of new
fonns. These processes and outcomes are shaped by sources of power, authority and legitima
tion available to the different actors involved (Arce and Long 1992:214).

This suggests that although knowledge (defined as all that is perceived and imputed with
meaning by the mind) is something possessed by everyone, the knowledge claims of some
people are more easily disseminated and readily accepted than those of others. This is, in
part, due to cultural conditions.

In the villages where SANREM worked, dominant beliefs in the communities and with
the SANREM project itself had the effect of directly limiting some people's participation
in the production of project-guiding knowledge. This was expressed, for example, by
beliefs about gender (i.e. an individuals' experience of maleness or femaleness) which pre
scribed reserved/submissive behavior for women and more assertive/forward behavior
from men (see Cubitt 1988; Bourque and Warren 1976). As a result of these ideas, village
women generally:

1. attended meetings with project professionals on the basis of how much importance
their husbands attached to the event. If the husband believed that the household
should send a representative (as required by some projects if their family is to partake
in benefits), he would decide if he, his wife or both should attend.

2. vocalized their insights and lobbied for their interests less assertively than men.
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These conditions made it particularly difficult to "hear" women's voices in the production
of project-guiding knowledge for SANREM. However, research teams in SANREM
Ecuador were aware of this, and several-such as COMUNIDEC, FLACSO and HPI-Terra
Nueva-made special efforts to use investigatory methods that might facilitate women
expressing their insights and interests. Sometimes the teams met with measured success. Yet
many village women remained reluctant to speak, and those that did speak frequently found
themselves interrupted and "crowded out" by men.

In Ecuador, many people (both rural and urban) believe that such behavior from women
and men is characteristic of their respective genders. In other words, they suggest that women
tend to be more submissive and men more assertive due to the nature of their sexual differ
ences. However, others regard female docility as the result of women's upbringing, or nur
tureing. Cultural beliefs about "appropriate" behavior critically shape how women
themselves feel free to, or are allowed to, engage in knowledge-generating events.

Those women who challenge dominant beliefs about women's behavior-in other words,
those that act as project professionals claim to want-may be sanctioned. One single moth
er in her mid-twenties felt it was vital for outsiders to understand that participatory research
methods are of limited value when women who are not allowed to attend meetings or, when
they are sent to listen to proposals on behalf of their husbands, are forbidden to offer infor
mation. As she explained,

In these parts, many men are machistas. That's how they were hrought up.... My grandfather,
like my father, was very strict. He didn't like his wife being sociable. It was ok for him to have
friends and go out, but he said 'a woman has to be of the home.' Often, my father gets angry
with me if I participate in community activities becanse he says that I have a danghter to take
care of. Women are shy in public because often their husbands don't like it when they express
their opinion on matters. Many husbands like their women to be 'of the home' or 'of the kitchen'
(Spanish: Les gusta que fa mujer 'sea de fa casa' a sea 'sofa de fa cocina'). These men don't
like their wives to participate or do community activities. So, the woman is traumatized
(Spanish: fa mujer se trauma), she is afraid of her husband.

Sanctions may come in the form of threatened or actual physical violence. For example, a
pregnant woman in Cotacachi was thrown down a hillside by her husband for speaking
directly to the DFC's project staff-behavior which was humiliating, from his point of view,
because she had publicly usurped his role as head-of-household. Women may also be ver
bally abused and emotionally battered for being too assertive in public meetings. For exam
ple, they may be contemptuously called flippant and daring (achofada) or given disparaging
nicknames; such as what happened to a particularly outspoken woman who was called 'La
Mandarina' by village men (this is a play on the Spanish verb mandar, to order, and a tart
fruit, a mandarina)" Cultural norms of propriety are accentuated in meetings with project
professionals because the stakes are high and demonstrating particular points of view may
have substantial benefits. Young women confident enough or desperate enough to speak in
defiance of cultural norms often tend not to receive negative sanctions because cultural
norms do not imbue their opinions with authority.
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In January 1997, I devised a survey with villagers in the SANREM study site that was then
administered to 48 others. One of the central exercises involved asking interviewees to rank,
in order of importance, the participation of various social groups (including: men, women,
community leaders, children, project professionals or everyone) in the production of project
guiding knowledge. The patterns identified in the survey were as follows:

• long-term-resident participation was viewed as more important than participation
by newer arrivals (typically landless);

• male participation was viewed as more important than female participation;

• employer participation was viewed as more important than employee participation;

• middle-aged-adult participation was viewed as more important than youth and
elderly participation;

• mestizo participation was viewed as more important than that of Afro-Ecuadorians
or people displaying more indigenous physical and behavioral characteristics; and

• participation by the educated was viewed as more important than participation by
the uneducated.

A 40-year-old mestizo woman candidly represents the intensity of the above biases:

There is no racism here [Palmitopamba]. That's not why the black families [there were six in
the community] don't participate in meetings. No, we would let them; it's just that black people
are like that... they are dirty and lazy and just don't want to talk in our meetings. They want to
get the benefits from our labor for nothing.

Intra-village prejudices such as these provide the ruler by which campesinos measure the
value of what their neighbors contribute in the public production of knowledge.

There is a multiplicity of criteria by which people assess the value of their peers' claims.
However, within the context of households and communities in Ecuador, there are normative
pecking orders perpetuated by law and tradition (see Nisbet 1970:113; Ross and Wittich
1925[1968]: 24-5). Those people at the top have the weight ofthese institutions on their side,
imbuing what they say with authority. Such people possess "authoritative knowledge"
(DaviS-Floyd and Sargent 1997); that is, the knowledge upon which action is taken.

Cultural beliefs not only grant more credibility to some villagers than others, but also to
project professionals over villagers in general. While SANREM explicitly intended for the
knowledge claims of professionals and villagers to be judged solely on the basis of their "sci
entific" merit (already a problematic proposition), the projects largely failed in this endeav
or because the assessment process could not escape the context of participants' deeply-rooted
cultural beliefs. This was, in part, due to villagers attaching more authority to the knowledge
claims of professionals than to their own.

Rural children are taught to accept information from culturally-defined authorities; of
which, "scientists," like those in SANREM, constitute the quintessential apogee (Lazo,
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Director of the Education-Rights program for the International Children's Defense Fund in
Ecuador, personal communication, 26 July 1996). During her work with socially and geo
graphically disparate schools in Ecuador, Lazo observed that children in private schools who
questioned their teachers were generally praised as intelligent and dedicated. In contrast, stu
dents in state schools were reprimanded for such behavior.

Lazo attributed this to a philosophy of teaching that implies passing different abilities and
values to children from higher and lower social classes. In short, she concluded that urban,
upper-class children were being taught to question, create and own knowledge while lower
class and rnral children were being taught not to question, but to accept knowledge passed to
them (see also Illieh 1992; 1973; Bourdieu 1988; Bowles and Gintis 1976; Giddens
1997:415-423). In Ecuadorian society, the juxtaposition between the urban and rural has
been maintained since the arrival of Spanish Conquistadors in 1534. The invaders settled in
urban centers associated with European, then mestizo, blood and culture. In contrast, the
rural countryside has historically been associated with indigenous people and their ways of
thinking and doing which are stigmatized by the nation's dominant political culture as "back
wards" (Bromley 1977:5-7, 18). Villagers were thus more trusting of professionals' claims
than their own.6

Given such beliefs about the ownership of authoritative knowledge, it is disingenuous to
suggest that villagers will judge their own ideas and those of project professionals in an
objective manner. Despite claims in the literature to treat campesino and scientist knowledge
equally, problems still exist. In the short-term such a strategy does not neutralize or minimize
campesinos' tendency to privilege professional knowledge. In addition, nonequity and the
identity of professionals is not masked if they leave their jewelry at horne and sit on the
ground beside farmers. Accents, clothing, equipment, mode of transport, mannerism and
even physical appearance proclaim class, education and association with urbanity/moderni
ty. Moreover, many professionals do not obscure the status they receive due to an unwilling
ness to relinquish the deference their ideas receive.

Pretty (1995:1250) has observed that professionals are generally educated to believe they
possess authoritative knowledge. Cornelia Flora, a SANREM rural sociologist notes that uni
versities in Ecuador and the United States continue to train their students as if western sci
ence (despite all that has been leamt about the SUbjectivity of its methods) is the means to
legitimate knowing (personal communication, 4 February 1996). Chambers (1995:33) calls
this "normal teaching" (see also Chambers 1986). For Flora, this was particularly evident in
the natural/physical sciences, where the inertia behind decades of positivist beliefs encour
aged new students to think they are inheriting the instrument to create authoritative knowl
edge.

According to Park (1989:4), this worldview is common, as "We live in an era in which we
tend to equate research with only one kind of knowledge, that which we associate with the
natural sciences." This belief legitimatized professionals trained in the natural sciences
slighting the knowledge claims of their social science colleagues and campesinos; for it goes
without saying that if "numbers speak louder/truer than words;' campesinos are virtually pre
cluded from contributing authoritative information.
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A gender based hierarchy among SANREM project professionals was difficult to assess.
On the one hand, women were not directly discouraged from speaking in public as they were
in villages-both because men were less inclined (due to their ideas, beliefs and values) to
discriminate by gender and because female staff were more inclined to challenge sexist
behavior. On the other hand, SANREM was inevitably affected by its context within
Ecuadorian society which, on the whole, does discriminate against women. The SANREM
decision-making body in Ecuador (the Executive Committee) was initially composed of all
male institutional heads. However, when SANREM-Ecuador encountered funding setbacks,
frustrations mounted and institutional representation on the Committee was passed to women
in junior positions. As was the case in some villages, women's numeric majority was an
expression of male realization that representation did not affect local power relations.

Perhaps the most disturbing reality linked to the cultural context, in which the production
of knowledge takes place, is that when individuals see ideologies conspiring to rob them of
authoritative knowledge, they may choose not to participate. After all, who wants to play in
a rigged game? For project professionals, the challenge is to confront and change villagers'
and their own ideas, beliefs and values that discourage some women and men from con
tributing their insights and interests.

Socia-Organizational Arrangements
The political and economic organization of households, rural communities and project com
munities affects relative participation of individuals in the production of knowledge. For
example, the sexual division of labor in villages assigned tasks to women and men that lim
ited their freedom to attend events where project-guiding knowledge was discussed and
agreed upon (see Flora et aI., this volume). Cultural norms in Ecuador associate men with the
public world and women with the domestic/private world of house, hearth and children. This
arrangement left many women-particularly young mothers in poorer families-with little
time to attend meetings which would have required them to leave cooking pots, farm-animals
and/or children unattended (Agarwal 1997; Mayoux 1995; Mosse 1994).

The sexual division of labor also prevented men from attending events. Male out-migra
tion in search of waged labor is common throughout the Andes, and it is difficult (if not
impossible) for men who leave their communities for a week or several months at a time to
collaborate in the production of project-guiding knowledge. Even when these men are home,
their time is consumed with making household repairs and doing chores. Moreover, many
such men return to find themselves on the margins of village life so that they are either
unaware of meetings with project professionals or feel unwelcome. Nor can the wives of
migrant men easily attend meetings in their stead. Indeed, in the absence of their husbands,
these women do all house and farmwork the couple would otherwise share. As a result, these
overworked women find it particularly difficult to participate in meetings-and when they
do, the experience often feels more like an added responsibility than an opportunity.

Inter-household relations also affected which villagers attended and spoke out in meetings
with project professionals. In the SANREM study-site, long-term/native village residents
believed they had more of a right to shape the content of project-guiding knowledge than
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short-tenn/nonnative residents. Native families, in both cases, were those that lived in a com
munity since its fornlative period some 10 to 40 years ago.

There tended to be a strong correlation between native status and land ownership in the
SANREM study-site (unsurprisingly, the later a family arrived in a community, the less like
ly they could claim or afford to purchase land), and local landowners dominated the politi
cal organization of their communities. Indeed, political and economic power tended to go
hand in glove.

According to land-poor individuals, this was sufficient cause for them to doubt the value
of participating in project meetings. Contributing their opinions in the public production of
knowledge would lead to being ignored (a waste of time) or being fired (deeply counterpro
ductive). After all, it is not politically astute for an employee to gainsay her or his employer
(or potential employer) in a meeting. As a landless campesino in his early thirties explained,

I need a reputation as a troublemaker like I need to put my arm in there [pointing to a trapiche,
or sugar-cane mill]. People like to hire you more if they think you don't have a brain. That way,
they believe you won't cause any trouble for them. Yes, just enough to do what they say-no
more. We learn to stay out of their way. You see it. They want us to live around here because
they need us to work for them, but they don't want us to really be a part of the community. Look
at who it is in all the important [organizations] here... Even if they have different first names,
they all have the same few last names-and you know what that means!

Dominant families in the SANREM study-site were similarly aware of their political and
economical power, hut justified it on the basis of how hard they had fought to build their vil
lage and secure local services (e.g. water, schoolhouses). From their point of view, new fam
ilies were welcome to come in search of land and livelihood. However, natives believed that
those amongst them who had lived the longest in a village-and who had invested the most
time and energy into its success-had the right to monopolize decision-making processes.
One middle-aged campesina summarized the reasoning of natives when she asked, "why
should we listen to someone [a relatively recent immigrant family] tell us how to apportion
water when they weren't part of the minga [communal labor force] that brought it here from
the mountains?"

The history of development is replete with projects whose failures stem from an incom
patibility between the remote vision of planners and the real-life circumstances of their
intended beneficiaries (Cernea 1985; Oakley and Marsden 1984). Though local participation
in design, planning and evaluation of projects is increasingly regarded as key to avoiding
such failures. The approach offers many complications for agencies that maintain conven
tional top-down organizational and operational structures (Eylers and Forster 1998; Gaventa
1998 and others). These are well illustrated by SANREM, which was, from its inception,
decidedly a strange mix of conventional and truly participatory. It proved to be a challenge
to overcome post-development project baggage while implementing something very partici
patory and cutting edge.

SANREM was initially conceived and designed by actors in the United States Agency for
International Development (USAID), the U.S. National Research Council and a consortium
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of U.S.-based academic and development institutions. The goals and organizational structure
of SANREM were determined in the U.S. and individuals in Ecuador were required to func
tion within the global framework. SANREM was foremost a research project, not strictly a
development project. If work plans in Ecuador-which were led mainly by NGOs with
development orientations-strayed from issues prioritized by the local AID mission, and if
activities failed to observe and operate in accordance with structures and procedures deter
mined by the SANREM consortium in the U.S., field-sites (and the project at large) risked
the loss or reduction of funding through the project review process.

Individuals that were both socially and geographically distant from the field held decision
making powerfor SANREM-Ecuador. In Ecuador, as in the project's African and Asian sites,
this meant that field agents and villagers were not part of the global discussion, debate and
consensus building process which established the initial project goals. Perhaps due to the
absence of input from these two groups, an incompatibility arose between the remote vision
of planners and the real-life circumstances of their intended beneficiaries in the villages.

To administrators in the United States, SANREM was a research project to create and ver
ify replicable principles and techniques for the sustainable management of tropical agricul
tural landscapes and to report these findings internatioually. To them, participation was an
instrument to hasten and improve the quality of research output and innovative agriculture
techniques that might have wide applicability in similar environments around the world.
Villagers, however, were not interested in scientific research or reports that did not include
direct implications for action in their own fields and landscapes.

Villagers communicated this priority to SANREM's field agents through a series of infor
mal conversations and structured meetings. In private and public, campesinos made it clear
that they required benefits in the short-term to justify their allocation of time and energy to
the project. Many families could not afford to donate these resources to SANREM and oth
ers reasoned, "why should we?" (personal communication, community leaders in Chacapata,
15 December 1996). In other words, villagers wanted some form of concrete reciprocity. A
woman in her fifties explained:

In olden times, people came here offering things, and the people were ready to work with them.
Then they did not return [or nothing much came from their return], and the people grew dis
trustful. [Now, villagers] don't want to waste their time.

In response, SANREM's institutional partners in Ecuador changed their work plans to
address more of the applied local demands. From the perspective of field agents and villagers
in Ecuador, SANREM was finally presenting them with a balance between external and local
agendas. SANREM-Ecuador paid an agronomist and a veterinarian to live in the study-site
and provide immediate aid to campesino families. Subsequently, COMUNIDEC assisted
four communities to attain personer{a juridica (i.e. legal status as a collective, implying the
right to demand basic services from the state) and contacted NGDOs to help establish
microenterprises. The new negotiated track thus led, in effect, to an entirely new work plan
seeking to balance the expectations of campesinos and U.S.-based administrators. Sandra
Chancay, a social scientist who worked for SANREM-Ecuador, provided a different inter-
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pretation of what "participation" means. Summarizing her own and many of her colleagues'
beliefs, Chancay takes participation to be:

...about the commitment one has to creating a world where all individuals-men, women, pres
idents, farmers, whites, Indians-have the opportunity to make and live by their own decisions
(personal conversation, II October 1996).

Because many of SANREM-Ecuador's fieldworkers understood participation as a politi
cal project to engage villagers in the decisions which affect their lives, these professionals
invited campesinos to consider, critique and reform their work plans. Field agents who
altered their work plans in light of villagers' insights and interests established a basis for the
particularly high spirit of collaboration and cooperation noted by the project's External
Evaluation Panel (EEP 1997). However, the reluctance of the U.S. project management to
accept these changes that were seen as specific location development, caused mistrust and a
singular lack of cooperation between SANREM-USA and its institutional partners in
Ecuador. The loggerhead that followed a temporary disruption of funding due to its bud
getary shortfalls in the U.S. resulted in the paralysis of SANREM-Ecuador, the desertion of
field agents and villagers who had supported the project and to the scaling down of activities
in one site. Though frustrating, these changes provided several important lessons.

First, definitions of "participation" clearly affect the degree to which a project will bene
fit from the different experiences, lessons and interests of remote administrators, in-country
agents and rural villagers. In the case of SANREM, key project administrators understood
participation as art instrumental relationship between field staff and villagers through which
site-specific data are gathered and new technologies created, tested and evaluated. This def
inition excluded project beneficiaries from direct interaction with the administrators who
detennined SANREM's scientific goals, organizational structure and operational procedures.

Second, hierarchies of power between project administrators and field agents were shown
to prevent the transmission of villagers' insights and interests. Perhaps it is unrealistic and/or
undesirable to imagine campesinos participating in deliberative conferences in Washington,
D.C. or Quito. However, field agents can communicate the insights and concerns of project
administrators and villagers to one another. Conventional organizational arrangements, in
which those at "the top" are not accountable to those "below," lead to a breakdown in the
flow of information and the impossibility of even indirect beneficiary participation.

Individual Agency
Neither the cultural conditions nor the organizational arrangements described in this chapter
act as net disablers. They do not act as indiscriminate bartiers to people's participation in
development and conservation projects. To the contrary, by suppressing the influence of
some individuals in the production of knowledge, they made space for others. For example,
patriarchal cultural norms aided men by limiting the expression of other people's (notably
women's) points of view. Likewise, among professionals in SANREM, assigning women to
certain tasks (snch as institutional representation in Ecuador Executive Committee meetings)
allowed senior Ecuadorian men to pursue more gratifying and profitable activities. The
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implication is that a participatory approach to sustainable development is about the redistri
bution of power within project communities as much as it may be about the "empowerment"
of some actors (see Nelson and Wright 1995:6-11).

There is danger in interpreting patriarchal norms as "obstacles" to participation. By cast
ing light on how these norms hinder women from engaging in the production of knowledge,
the means by which norms simultaneously abet the influence of men is obscured. Chambers
(1995:33) explains, "Participatiou as an empowering process implies loss of central control...
The powerful are threatened with loss of power." Only when this is realized can resistance to
participatory methods be understood (see Shepherd 1998:94).

Secondly, categories such as "women," "illiterates," "field agents" and "administrators"
are analytically useful only so long as we recognize their construed nature. The real life cir
cumstances of people transcend these categories so that there are what Robert Chambers
(1995) calls "multiple lowers" and "multiple uppers." For example, there are illiterate, land
less and ethnically discriminated against women and materially wealthy, highly-educated
white men. However, there is also every combination of these extremes. Thus, there was an
elderly, widowed woman in the SANREM stUdy-site who was a long-time resident in the
region and a landowner with more than 50 hectares. It was equally difficult to characterize
the exclusion of other individuals in SANREM's study-site.

A third weakness in the obstacles-oriented literature is the presentation of external condi
tions as determinants of people's participation. On this point, I argue that no matter how
oppressive elements of context may be, they do not eliminate the importance of individual
agency in explaining who participates, and how, in the production of project-guiding knowl
edge. Assuming that a wide spectrum of actors were genuinely welcome to collaborate in the
planning, implementing and evaluating of SANREM, and assuming they could do so to a
greater or lesser degree, why did some people push to participate and others avoid it?

Some local people chose not to participate in the projects due to past personal experiences
that led them to mistrust external agencies and agents. Villagers have noted that politicians
only visit in election years, promise many things in return for pledged votes, and rarely fol
low through. As a result, villagers are cynical about the sincerity of outsiders' interest in local
welfare. Unfortunately, this suspicious questioning of motives is often merited. In the past,
agents of Ecuador's "Development Bank" that provided loans to small farmers have pres
sured campesinos through blackmail to provide personal concessions (such as the purchase
of livestock at a "discount"). Other scandals by agents of other projects were well-known
throughout the SANREM study-site.

Even so, many campesinos participated in the projects. In one Cotacachi case, this was
because nonparticipating households were denied access to their village water supply. This
aggressive decision by a community council (cabildo) working with the DFC certainly moti
vated people to be involved. In the villages where SANREM worked, such a draconian mea
sure was impossible, partly because local institutions in this settled frontier did not have
much power. Nonetheless, some people participated in the projects under duress. For exam
ple, several women attended meetings although they did not have the time or will, simply
because their husbands told them they must.
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Most people, however, participated freely in SANREM and the DFC. Based upon her
experiences in India, Agarwal (1997:35) believes that people's motivation to participate in
natural resource management projects, "...need[s] to be understood in the context of their
material reality, their specific forms of interaction with nature and their dependence on its
resources for survival." Though I agree with Agarwal, people's reasons for participating in
projects are not limited to material or immediate benefits. For example, some village and
regional leaders chose to collaborate with SANREM and the DFC in hopes of acquiring ben
efits and demonstrating their value to constituents/clients. Other individuals chose to work
with SANREM only due to their passion for sharing and learning. Besides wanting the
opportunity to learn something new, most villagers valued the chance to become friends with
project professionals. In part, this was based upon an appreciation of the advantages to hav
ing such a relationship. When friendship was not offered, campesinos terminated their col
laborative relationships with project professionals. For example, the man from Chacapata
who was quoted above worked on several occasions with SANREM scientists. Eventually,
he accompanied a project-professional and several of his students to the forest where the
campesino was asked question after question. The scientist translated the answers into
English for his students but never once translated their remarks from English into Spanish.
The campesino was, therefore, effectively excluded from the exchange of ideas; and he inter
preted this as a lack of concern, respect and friendship for him.

As a result, he was "unavailable" for subsequent work. Despite being one of the most
materially poor individuals in the SANREM study-site, this man considered monetary com
pensation for his knowledge as an ex-logger less important than friendship. After being
slighted, this campesino insisted he would not help the scientist even if offered the equiva
lent of two weeks local wages for a single day of work. Following more reflection, he said,
"perhaps that is why I am so poor: honor, and how you treat people, are more important to
me than money."

Conclusion
Through the use of examples, this chapter has developed a framework for assessing partici
pation in the desigmng, planning, implementing and evaluating of projects for sustainable
development. By examining the relationship between community and international
approaches, sociological and cultural conditions, project professionals in collaboration with
their intended beneficiaries can systematically search for case-specific phenomena thwarting
representative participation in their projects.

The identification of particular phenomena affecting the production of knowledge, the
relationship between actors and phenomena at various levels in the project community, and
clarification of the consequences of conventional, top-down decision-making power were
made possible through this approach. SANREM workers in Ecuador were generally respon
sive to ideas and concerns raised by villagers. Albeit with trepidation, SANREM-USA was
likewise open to stimuli from the field. As a result of its hands-off managerial approach,
SANREM-USA allowed operations in Ecuador to diverge substantially from the predeter
mined research design actors in the U.S. had believed it should take. In several ways, this
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local "serendipity" freedom in Ecnador created some of the most interesting research expe
riences in the project. However, the lessons of the field became less visible higher in the
SANREM hierarchy, especially in the U.S. As a result, the significance of project-guiding
knowledge produced in the field was undermined and the question of whether it was repre
sentative or not rendered nearly irrelevant.

Actors in USAID were in as difficult a position to respond to prompting from the grass
roots as their subordinate colleagues in SANREM-USA or Ecuador. Indeed, USAID was
beholden by mandates coming from the U.S. Congress to accomplish a specific task and no
more (no matter whether or not the task could be done under specified conditions). One sus
pects, however, that it is in funding institutions such as USAID that the critical choice will
have to be made to share the reigns of power. Such a transformation of normal procedures
would not be easy. As a senior ministerial official in the Ecuadorian government explained:

I was trained at university to be a state bureaucrat. We were never taught to collaborate with oth
ers, and I was never taught since then to think another way. To me, this is the university model:
you graduate with the knowledge and you are the one who is going to dictate.

Nor would this transformation from a top-down to more consensus-based command-struc
ture be without risk to projects which could lose their focus or become paralyzed by debate
between actors. Indeed, one of the major problems faced by SANREM has been its open,
participatory dialogue that has made decision making difficult at all levels. However, the cost
of not learning how to manage this transformation is the potential failure of conservation and
development projects. As demonstrated by the SANREM experience in Ecuador, representa
tive participation is not only critical to producing reliable and timely knowledge for sustain
able development, but also in determining what knowledge counts.

NOTES

I. For a detailed account of the Earth Summit, see Peter Haas, Marc Levy and Edward
Parson (1992).

2. See WCED (1988:8). Amongst environmental economists, natural assets are defined in
contrast with natural inventories, such as coal, gas, ores and other productive materials
that are nonrenewable (Kopp 1992:49-50). According to Rist (1997:184), one shortcom
ing of the Brundtland Report was its lack of clarity about the difference between natural
assets and inventories.

3. The term, "sustainable development," predates the Brundtland Report. It was used at a
United Nations seminar in 1979 and in a 1980 study cosponsored with the International
Union for the Conservation of Nature and Natural Resources (Rist 1997:180).

4. Robert Chambers (1995:30-32) sees four currents responsible for the popularity of par
ticipatory development. These are: the concern for site-sensitivity (top-down development
has pushed for the adoption of inappropriate technologies in particular sites); the concern
for cost-effectiveness (the more project-beneficiaries do, the less operational costs will
be); the preoccupation with "endurability" (if people are involved in designing and imple-
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menting a project, they will be more likely to meet running costs and undertake loug-term
maintenance); and ideological reasons (stemming from a belief that the poor should have
more power over decisions affecting their lives).

5. See Nici Nelson and Susan Wright (1995:7-11) for analysis of the empowerment dis
course, and Norman Long and Magdalena Villarreal (1993:160-161) for a critique.

6. Villagers in the SANREM study-site also evaluated the knowledge claims of others on the
basis of schooling and degree of urbanity. For example, campesinos in Nanegal (which is
the oldest, largest and closest community to Quito and the administrative center for the
region in which SANREM was working) saw themselves as more cosmopolitan and pro
gressive than populations further into the mountains (mas adentro) and, on this basis,
believed their ideas to be more sophisticated and legitimate than those of people isolated
in the hinterlands.
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Chapter 1&

Contrastin~ Scientific
and Local Valuations
of Land Use Chan~e

The future Visionin~ M.ethodolo~~
Robert E. Rhoades, Virginia Nazarea-Rhoades, and Maricel Piniero

Introduction
Since the concept of "sustainability" broke onto the international scene in the early 1990s as
the mantra of development, it has been defined largely as a biophysical phenomenon (Roling
1997). Both applied and scientific efforts have focused on monitoring and/or explaining
"indicators" of sustainability such as deforestation rates, erosion indices, biodiversity loss,
water quality decline, and changes in a host of other "natural" resources. The human dimen
sion in this debate has been largely confined to quantifiable socioeconomic indicators such
as per capita income, years of education, migration rates, or access to markets. In the name
of achieving a more holistic overview of these indicators and processes, sustainable devel
opment in more recent years has turned to "modeling" the complexities of the human-envi
ronment interaction in order to present alternative scenarios of the future. These
data-intensive robust models, which are normally of an economic or biophysical nature, typ
ically present "if-then" hypotheses or trade-offs between development and environmental
impacts (e.g., If you build a road, then you lose x% of the forest in a given landscape). Today,
a sustainable development project without "modelers" and models is rarely taken seriously.'

This chapter describes an innovative methodology which helps communities and scientists
understand past, present, and future land use changes and impacts from both the "outside"
scientific modelers' viewpoint and the "inside" local inhabitants' viewpoint. By contrasting
an understanding of local people's values, perceptions, and desired future conditions with
those revealed by the scientific modelers' best informed scenarios (see Stewart, this volume),
we are able to understand gaps in perceptions and basic assumptions about pathways to
desired development. This methodology will be useful wherever scientists and local people
wish to combine their respective knowledge and expertise to explore alternatives. This chap-
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ter describes the future visioning method being developed and applied to the Nanegal area.
The community of Palmitopamba serves as the main test site for the development of the
method.

Future Visioning as a Scientific
and Planning Question for Sustainability

Given that sustainability is about "preserving for future generations the same opportunities
available to our generation," scientists have turned toward the predictive sciences and mod
els to help them better understand the uncertainties of the future (WCED 1987). With the use
of simulation programs, and GISlremote sensing, scientists have been able to create robust,
predictive models about the future. Examples are trade-off models, climate change simula
tions, alternative policy impacts, land use change predictions, to mention only a few. In order
to be useful for local planning, this scientific information is transformed into scenarios of the
future. This "envisioning" can occur at many scales, ranging from the planet to the watershed
(See Costanza 1997, Rhoades et al., 2000).

If sustainability is about the future, then this future must consider the local point of view
and not just what outsiders or government scientists assume to be desirable. An approach is
needed, therefore, that combines both scientific and local perceptions and visions of the
future as a way to focus dialogue and planning. The future visioning method we have devel
oped includes the following basic steps:

1. MODEL THE SCIENTIFIC VIEW OF THE LANDSCAPE

Analyze the past, present, and future land use changes over 30 years by studying aerial pho
tos and remote sensing. Link these changes to "human drivers" (population, roads, markets,
etc.) and then through simulations project trends into the future to define plausible scientifi
cally described scenarios of future conditions.

2. CAPTURE THE LOCAL OR INDIGENOUS VIEW OF THE LANDSCAPE

Using ethnoecological methods, elicit local people's cultural views in terms of how they have
understood the changes revealed by the scientists. This provides a comparison of the scien
tists' visions (predictive statements) with local visions (cultural interpretations) to arrive at
an understanding of differences in assumptions, values, beliefs, perceptions, and time and
space horizons.

3. USE CONTRASTING "FUTURES" AS A SPRINGBOARD

FOR COMMUNITY DIALOGUE AND PLANNING

Using oral and visual representations of both scientific and local visions of landscape
change, the team presents to the communities and other decision makers readily recogniz
able images of decision consequences. We recommended photo simulations as the most
desirable medium. In this presentation, we do not assume "superior knowledge" or "inferior
knowledge" but different kinds of knowledge systems that can be useful for making more
informed decisions about the future.
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Recent Development in Using Envisioning
to Design Sustainable Programs

In various countries over the past five years, a growing suite of concepts, tools, methods, and
techniques designed to better inform communities in land and resource management tasks
has emerged (EI-Swaify and Yajowitz 1998). The emphasis is on recognizing multiple actors
(decision makers), multiple scales (time and space), and multiple objectives iu the commu
nity planning and action process. The procedures involved in these approaches are highly
participatory yet recognize contradictory and conflicting local values and perceptions which
are not readily resolved in "consensus building" meetings. Typically, these new approaches
combine science (biological and social) with community participation to create alternative
plausible visions of the future. They use robust modeling, trade-off analysis, and multi-media
technologies to ground planning, conflict resolution, or consensus building. The SANREM
Andes team emphasizes two additional aspects: (1) human "drivers" (populations, infra
structure, markets, institutions, and perceptions) and their impact on land use/biodiversity
and water; and (2) values of local populations in determining their understanding of land
scape change.

A brief glance at a few applications of envisioning methodology illustrates differences as
well as commonalities inherent in the approach. Envisioning can be used at many scales
ranging from the planet to the watershed or even to the farm level. At the global scale, for
example, Robert Costanza (1997) argues that:

the most critical task facing humanity today is the creation of a shared vision of a sustainable
and desirable society, one that can provide permanent prosperity within the biophysical con
straints of the real world in a way that is fair and equitable to all of humanity, to other species,
and to future generations.

In Costanza's view, "envisioning" allows society to corne to reasonable judgments on the
important policy decisions facing humanity. He lays out four alternative "future histories" at
the global scale (Technological Optimist, Skeptic's Nightmare, Big Government, and
Ec:otopia), the critical assumptions and uncertainties underlying each, and a rational policy
set that achieves sustainability. At another scale, researchers in Australia (Abel et aI., nd), use
a methodology involving close interaction of aboriginals, pastoralists, miners, conservation
ists, and tourist agents to jointly understand land use mixes in the NSW rangelands. Since
each group has a different vision of the ideal mix, an attempt is made to create land use maps
showing areas of agreement and conflict, as well as negotiated patterns reached through
trade-offs among stakeholders. This provides a vision of future land allocation (generated by
a computer simulation package) that is politically feasible for concrete planning. Variants of
the methodology are also being used to address problems of hyper-growth in developed
nations. In the Netherlands, researchers at the National Institute of Public Health and the
Environment (RIVM 1998) have developed a "decision-room" tool which is a spatial-inter
action model that simulates the future use of space in an holistic, integrated fashion. Its goal
is to explore the effects of alternative policy options on the quality of the physical environ-
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ment and, with this information, stimulate and facilitate discussion prior to decision making.
What happens, for example, to the ecological and social values of an area if you build an air
port? This Dutch case argues the consensus method is not practicable but that there are eco
nomic, social, and ecological trade-offs that can be predicted and planned around. Finally,
researchers at Montana State University are studying how rural areas in the Western states
are being transformed into what demographers call the "New West" by looking at the atti
tudes and behavior of different groups (newcomers, old-timers). In learning about the impact
of growth, they also want to provide information that will help people in the Three Forks area
(their main study area) plan development in an environmentally sound way (McDonald
1996). Many other projects, too numerous to mention here, are also using future visioning
combining local values and scientific modeling for community-based planning (e.g.,
Tillamook Bay estuary project, forest managers in the Northeast U.S. Army Corps of
Engineers). All of the above mentioned projects, like our SANREM-Andes effort, are still in
their infancy. Models and procedures have been proposed in many projects but they have
rarely been carried through to the action stage.

Scientific "Envisioning" of Land Use Change
A modeler must have good quantitative data either of a biophysical, economic, or spatial
nature in order to reduce complexity to a simpler order. Scientists argue that the advantage
of the model is that it can compress time and show changes over a larger area and longer time
span than local people or planners can perceive. In the Nanegal area, the best quantitative
data for modeling came from a 24-year land use change study which our CDC team had con
ducted (see chapters 6, 7 and 10, this volume). Based on aerial photographs and supplemen
tal information from satellite photographs, two points in time (1966 and 1990) were
interpreted in terms of vegetation cover change'. In addition, supplemental information on
development of roadways, trails, waterways, and community boundaries allowed the model
er (Stewart, this volume) the ability to analyze human driver impact on land use. A series of
buffer zones were drawn surrounding the principal road system in each community, includ
ing Palmitopamba. These zones were then used to cut increasingly distant rings of the land
use data set for a distance analysis. Finally, this analysis of "roads/land use change" was used
to extrapolate (model) a future "scenario" through the year 2014 (24 years from the last land
use map of 1990). The projection was accomplished by assigning acreage to each land use
category for each year and then calculating the change in each category size for the two
years. These "transition rates" of observed changes between 1966 and 1990 were then
applied as transition probabilities to the 1990 values, creating a third set of category sizes that
represent the future or the year 2014. Finally, maps of other important features such as roads,
rivers, and community centers were prepared to aid in determining which areas are expected
to change and which are not.

Using GIS, the two land use maps were overlaid to create a composite data set containing
the 1966 and 1990 land use codes for each parcel of land. From this, percentage rates of
change from the original land use type (1966) to the later (1990) type were calculated. In the
published model, more detailed diagrams show the rates as percent of original hectares con
verted to other uses during the 1966-1990 time space as well as land use combinations act-
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ing as "sinks" that will inevitably dominate the landscape to the exclusion of other land uses
(Stewart, this volume).

Based on other studies in the region, the modeler concluded that the primary purpose of
roads and trails is to provide access to agricultural resources (cane fields and pastures).
Therefore, changes in land use would be expected in areas near roads and community cen
ters, while areas furthest from roads would be less likely to change. In particular, we expect
ed to see a decline in the amount and qUality of forested areas as the Nanegal colonization
proceeded. In light of this, two road adjacency analyses were conducted: (1) measure of pro
portion of forest cover at increasing distances (increments of 100 meters) from existing
roads; and (2) calculate changes in area attributed to each land use at varying distances from
the road. These analyses form the basis for "change rules" to be presented to each commu
nity during the participatory planning exercise linking scientists and local worldviews.

Our model reveals that there is a clear relationship between the geographical layout of the
road and trail system and the spatial pattern of forest cover for some communities in the
Nanegal microregion. Further analysis shows that this relationship holds not because roads
are built in already forest-free areas but because road building is associated with the disap
pearance of the forest. Corresponding road distance analysis of creation of new cropland,
chaparral, and pasture show differences through time between the four SANREM communi
ties. The modeler recognizes that road analysis is only one of many analytical tools that may
be used to identify significant trends in land use change in the Nanegal area. Nevertheless,
the road analysis shows trends in land use change that can be used to create scientific plau
sible scenarios of the future. The construction of a road is culturally and economically a sig
nificant event to the inhabitants since they provide critical access to remote pasture, cropland,
and timber resources, as well as increased economical ties with neighboring regions.
Moreover, roads are directly associated with the loss of forest cover for all communities.
Recently established communities show greatest loss near roads while older communities
show increasing loss further from the road. Forest removal is associated with road construc
tion and is a process well advanced for Palmitopamba, the focus community of this chapter.

By applying the rates of change between 1966 and 1990 for individual land use categories
to the 1990 landscape, the absolute quantity of land area to be allocated to each land use cat
egory can be estimated. Projection into the year 2014 was further calculated by assuming
existing areas would grow or decline as dictated by the change in category allocation, mod
ified according to the change rules derived from the road impact analyses. The land use maps
from 1966 to 1990, plus the plausible scenario for 2014 are depicted in Map 10.2 (Stewart,
this volume). In broader terms, the future landscape of thirty years hence will see increased
conversion from one agricultural use to another and creation of chaparral as a result of aban
donment of croplands and pastures. Reforestation may continue in pockets but it seems to
have largely run its course.

Although the original model is more detailed and statistical, for purposes of this chapter
we can summarize the "derived land use change rules" for the community of Palmitopamba
(cf Stewart, this volume).
The derived rules are:
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1. Forest distant from town becomes pasture;

2. Forest close to town becomes mixed pasture/cropland;

3. Pasture in the tierras malas ("poor lands") becomes mixed chaparral/forest;

4. Pasture distant from town becomes mixed chaparral/forest.

In summary, inaccessible pasture is abandoned, forest is converted to pasture, and some
accessible pasture become cropland.

The modeler's focus on land use change, especially deforestation, is justified in terms of
international environmental concern with this region. Today, the Nanegal region is the target
of several internationally-financed environmental projects to improve the quality of the envi
ronment (see Diamond, this volume). This area is one of the biological "hotspots" and lies
within the buffer zones of 4 major ecological reserves. The Global Environmental Fund
(GEF) has recently funded a million dollar project to create a "biological corridor" linking
several of these nature reserves. The corridor will run through the communities in question,
especially the older community of Palmitopamba. While the modeler and the environmen
talists are concerned about deforestation and other indicators of natural resources sustain
ability, what do the people of Palmitopamba think about the planned changes for their area?
This question drove the cultural "invisioning" component of our research.

Local "Invisioning" of Land Use Change
Land use and hydrology models comprise the key components of "future visioning" and
"decision support" tools, but they cover only the biophysical consequences of human deci
sions, magnified or foiled by environmental feedback. Like cross tabulations and correlations
in statistics, these models provide few clues as to why those relationships exist or what dri
ves those changes. A land use change model for future visioning should incorporate, or be
complemented by, an understanding of the cultural values and parameters whereby local peo
ple assess and manage change. We refer to this as invisioning to stress the fact that this is
internally-generated, micro-level, and inwardly-directed. Local perceptions are, therefore,
critical in any negotiated watershed visioning because they provide the models for action for
on-the-ground resource managers.

To explore local valuation or "invisioning" of land use change-past, present, and
future-we designed a culturally relevant story completion test to elicit local people's van
tage points on land use change in Palmitopamba. A story completion test is a projective
method used in cognitive anthropology and clinical psychology to "bring out" the respon
dent's thoughts, motivations, and aspirations--conscious and subconscious sentiments, atti
tudes, and perceptions that may be more difficult to enunciate under more direct questioning.
Initially, we collected as many folktales (cuentos) as we could in the village. Reading
through the collected stories, we noted some common elements that animated the various
plots. First, was the viuda or the widow who seemingly provided an interesting tension
between contradictory impulses, benevolence/generosity and self-righteousness/greed.
Second, was the opposing pair of good brother-bad brother. A third was the king, usually



CoIllllUIIlit'l and the Dynamics of SusWnahk Development I' 339

good, but in the throes of imminent death and therefore creating great anxiety in the king
dom. Finally, there was the "guesser" whose "clairvoyance" was largely dependent on pre
viously planted cropS.3

Based on the common threads found in the folktales from Palmitopamba, we wove two
stories, one that transported the respondent 30 years into the past and encouraged him or her
to "invision" changes in the forest, the pasture, the cropland, the chaparral, and the people
over the past three decades, and the other one starting in the present and projecting into the
future about the overriding concerns of the people, priorities in land use, aspirations for their
children, urgently needed changes, and problems in communication. The two stories, along
with the questions we asked afterwards, are reproduced below:

STORY I: PAST TO PRESENT

The Widow and Two Brothers
Once upon a time, there were two brothers: Antonio, a kind person with a limp, and Hugo, a
mean person with huge muscles on his arms and legs. One day, as the brothers were walking to
town, they met a "viuda" with tattered clothes and carrying an empty basket The "viuda"
begged, "Some food or money for my hungry children; have pity, sefiores." Antonio stopped,
pulled out the day-,old bread and some cheese from his pocket, and gave it to the viuda." Hugo
on the other hand, flexed his muscles and said "Your old man should work for you and your kids,
then you wouldn't be begging on the street like this." No sooner had the brothers rounded the
comer when Antonio lost his limp and began walking straight like he had been born with a per
fect gait Hugo, mean Hugo, became disoriented and wandered off without knowing where he
came from or where he was going. He was lost to Palmitopamba for nearly three decades, run
ning into all sorts of trouble until at last a poor old man took pity on him and led him back home.
The first thing he noticed was the road, then he noticed other changes.

1. When he returned to Palmitopamba after 30 years of absence, Hugo saw that the for
est was

2. When he returned to Palmitopamba after 30 years of absence, Hugo saw that the
pasture land had '

3. When he returned to Palmitopamba after 30 years of absence, Hugo saw that the
sugarcane had _

4. When he returned to Palmitopamba after 30 years of absence, Hugo saw that in rela
tion to their cropland and pasture, the bush or chaparral had

5. When he returned to Palmitopamba after 30 years of absence, Hugo observed that
the people had _
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STORY II: PRESENT TO FUTURE

The Wise President and the Infallible Guesser
Once there was a wise, beloved president who governed the land with much kindness and tol
erance. Under his rule, the people worked hard, traded honestly, and prospered. They tilled the
land, planted different crops, cultivated flowers in their gardens, and treated all creatures with
respect. Now, it so happened that as the president grew older, he became more and more frail.
The people worried endlessly for the vice-president was not as wise or kind as the president.
They despaired about the fate of Palmitopamba after the president's death. They decided to con
sult the village hermit/sage, known to be a infallible guesser. They sought him out in his seclud
ed cave at the mouth of the Guallabamba. The sage, instead of guessing, decided that he would
talk with the people about their coucems so he left his secret dwelling and talked with as many
people as he could, on the streets, around stores, and on the football fields. Slowly, he learned
much about what was on the people's minds.

1. The people of Palmitopamba are most concerned about '

2. What they want most of the land is/are _

3. They work hard because '

4. If something could be changed for the better, it would be _

5. What they feared the new president would not understand is/are __.

The Spanish versions of the story completion tests were pretested on two respondents in
Palmitopamba, a man and a woman. Both were able to comprehend the plot and the charac
ters and complete the five statements after each story with sustained interest and little diffi
culty. Confident that people could relate to the stories, we proceeded to ask a total of 15
respondents, with approximately equal representation of males and females, to complete the
two stories. We interviewed people who were on the street and around stores but we also
sought out, in their homes, underepresented age and socioeconomic groups. We had met
most of our respondents before, in fact some of them were sources of the stories we had ear
lier documented, so establishing sufficient rapport to initiate the storytelling and completion
was not much of a problem.

Local Perspectives on How
and Why Things Changed, or Remained the Same

The story completion test based on the first story (widow and two brothers) corresponds to
the 3D-year span on which the scientific modeling exercise is based. In the process of ana
lyzing the responses, it is important to understand that we will be comparing two different
heuristics, or models; in other words, two simplifying devices--one local, the other scientif
ic. These devices aid people in dealing with the chaos in this world and reducing equivoca
tion so that a decision, a plan for action, can be made. While heuristic devices are not in any
way meant to capture reality in all of its complexity (to do so would defeat the purpose of
these models), what is interesting in comparing the models is each group chooses to simpli
fY. This is a critical issue because it reflects on what is considered important information, and
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therefore worthy of a place in the model, and also what is considered dispensable or super
fluous. Another interesting facet is the relationship that is seen/imputed among these factors
or variables. What kind of relationships do people of Palmitopamba perceive among the
many aspects of their lives that have changed over the course of three decades?

Corroborating the rules derived from the modeling exercise, the road figures prominently
in local people's perceptions of the "disappearance" of the forest. But, in addition to the
appearance of the road, other factors are cited including population growth and external
influences. While two respondents cast the change in terms of the "destruction of the forest,"
nearly all view it as an "improvement," a "development," and a type of "growth" and inter
pret the felling of trees as a "harvest" of mature trees for the "benefit" of the people.
Invisioning presents a view of the forest not as a resource to be preserved or restored but one
that is to be used and managed for the development of the community, as this response illus
trates:

The forest after 30 years...the forest is gone and it was more populated and there was a change
in the village because it was more developed. The people were kinder, they shared more. They
shared with everybody. They were more caring. If there were sick people, people had meetings
and collected money for someone to treat the patient. People share...hence, the village devel
oped more.

The respondents are split in their view of changes pertaining to the pasture. About half of
the respondents stated that the pasture became overgrown because no one worked on it for
30 years, some indicated that it then reverted to forest. From their perspectives, the forested
state is clearly the default, not the goal. The land reverts to forest when neglected, never con
verts to forest through deliberate effort. The other half declared that the pasture in fact
improved in terms of size of area and number of varieties of grass maintained. Samples of
these perspectives are quoted below:

Pasture ...when there is no work, it is neglected. When there is work, then it can be clean. But
when there is no work, it becomes overgrown... turns into a forest. Yes, when someone works
(on the pasture), then it will naturally produce and cau be a pasture for animals.

Pasture changed. Quantity has increased because after 30 years when Hugo returned, the area is
so different. So bigger area for pasturelaud and more varieties of pasture grasses. There are
many types of grasses like miel, elefante, hierba .. .Because I think 30 years ago, there was no
pasture land but more mountains and forest.

In contrast to the derived rules, none of our respondents mentioned accessibility or proxim
ity as factors responsible for forest conversion to pasture or cropland in the story completion
test. Although it is possible that distance is a confounding variable, work and attention were
consistently more salient limiting factors than distance from the locals point of view.

Sugarcane is a crop that is prominent in the minds of all the respondents. Interestingly,
given a 3D-year span, very few talked about land conversion from forest to sugarcane farms.
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More typical is this response about the omnipresence and omnipotence of sugarcane:

Sugarcane.... I think, in all our life, sngarcane has been there. People believe that this crop can
be "rented," does not "spoil" because it is perennial. There are more benefits. It is not important
if it is summer or winter. Sugarcane still stands. Hence, people dedicate more land to sugarcane.
Now, I observe people are producing more brown sugar. Before it was only liquor that people
were making but now they started to make brown sugar....

Clearly, change in what is considered to be the main cash crop in Palmitopamba cannot be
captured in the 30-year span corresponding to Hugo's disappearance from the village and the
time frame of the modeling exercise. What comes out more from the story completion test is
the sense of permanence of sugarcane and its central role in the people's lives. As a woman
in her 50s succinctly put it, "People maintain this crop, work for this crop, and they live
because of this crop." A male respondent in his 60s had a more "diversified" vision, "We
have a mixture of sugarcane and pasture and a little cassava on which we depend for our
lives." Finally, touching on an important point related to the difference between how envi
ronmentalists view forest conversion and how local people view the same phenomenon, a
female in her 30s commented, "People planted everywhere in the mountain/forest. People
planted everywhere and a community was born."

The chaparral or "chaparo" occupies a kind of nexus in the local framework of succession
and this is quite evident in the story completion test responses. When people work on the
chaparral, it becomes pasture or cropland. When they do not invest any energy in controlling
the overgrowth, it reverts to forest. All the respondents recognized that chaparral can go one
way or the other, depending on whether it is worked or neglected. Thirty percent of the
responses indicated that in the past 30 years, pastures have reverted to chaparral, as this
response illustrates:

Sure, in different farms there are people who bought a farm and planted a great amount of pas
ture grasses and sometimes they do not have money to maintain the land or they forgot because
they had other things in mind. As a result, this area became a mixture of grasses and chaparo.

On the other hand, 70% emphasized the active conversion of chaparral to pasture or crop
land, as exemplified by this response:

The chaparo is first cut.. .land is prepared and then planted with pasture grass and after six
months cows or other livestock can be placed there. If chaparo was not cultivated after 30 years,
then it would go back to being chaparo, then forest. Of course, only if it is not cultivated. But if
they continue to plant pasture grasses, then it would grow, it would prosper.

The special position the chaparral occupies at the juncture of conversion and reversion is par
alleled by the ambiguity and equivocation it seems to generate among local people. We
observed that with the probe regarding the chaparral, our respondents needed more addi
tional cues and more encouragement before they could complete the story. On the whole,
they also came up with shorter and more tentative answers. Consistent with the forest, the
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pasture, aud the sugarcane, the critical factor that drives the arrow forward or backward, from
the local perspective, is work. There are many dimensious to this including available man
power, which would partly be determined by population, and attention, which would be
largely influenced by the hierarchy of priorities. The significance of this juncture is worth
pursuing for it is likely that this will shed light on the local people's version of ecological
succession and their perception of the critical drivers of the process.

The last part of the story completion test, one that dealt with how people had changed over
the past 30 years, posed no difficulty for our respondents. The general sentiment is that peo
ple changed, no doubt about it, and the majority of the descriptions used were "bigger," "bet
ter," and "improved." This response, for example, is typical:

People...after 30 years. Before, there were no crops, it was all mountain, forest, ajungle. Then,
people started coming in. Every landowner worked and then this place became populated. Like,
for instance, myself.. .I am 58 years old. This place was forested before. Then, there carne a pro
fessor who said that this place should not be forested. Let's make a village. So whoever carne
got a piece of land and this place started to develop little by little. All people continued to work.

Note that an "invisioning" of how people have changed is always linked to how the land has
changed. Moreover as the quote above demonstrates, the people of Palmitopamba have been
exposed to different waves of development rhetoric. They have been told to construct roads
and "make a village" and now they are practically being told to dismantle the village and
bring back the forest. The models of "the professor" changes with different global pressures
and trend swings in development thinking. And the people's models change right along but
retain their distinctiveness. Their perspectives take in the improvements, but they recognize
the drawbacks and the pitfalls, too, as evidenced by this response:

People have increased in number, especially now. The forest disappeared and crops increased.
People would cultivate what they wanted. Hence, natural things, things that have been here in
the past like "casedia," "pesca," a lot of plants like "palmito" that grow in the mountain have dis
appeared. Now, there are new crops but everything is costly. Before, it was easy. We used to go
to the forest and get five to ten palmito and mixed this with cassava. We made "chicharon" from
pigs, chicken. A very good meal, delicious and not that expensive. But now we eat with money.

Local Perspectives on the Future
Although at the time of the publication of this book, we will not have fully analyzed respons
es to the second story (wise president and infallible guesser), it is clear that local people had
no difficulty in expressing their opinions of what concerned them about the future. The indi
vidual responses are particularly interesting in light of plans by international donors and a
local NGO ecological reserve to construct an ecological corridor through the area. While the
outsiders are interested in preserving biodiversity, the local people are concerned about
"work and progress" as well as community social and economic development. In the local
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responses to the story completion test, there was little mention of the environment. This tells
us that environmental and ecological concerns as determined by outside "green" programs
are not primary in local agendas.

The various responses to the future questions indicate that the main concern of local peo
ple is finding work or increasing productivity for their children's future. For example, some
respondents note that they have to go outside the area to provide for their children's needs
while others worry about the productivity and profitability of sugarcane. Along with this is
the widespread belief that the community is not "improving" due to local leadership and gov
ernance. They mainly want better schools, a better medical center, better local government,
and more equitable treatment from the cantonal and federal government. The respondents
were quick to point out that sugarcane is the main crop which provides a livelihood and they
would like more options to supplement those provided by sugarcane. Many felt that if there
were viable alternatives to sugarcane this would be good for the future. As it is now, they all
work very hard for low returns.

The final question dealt specifically with the future ("if something could be changed for
the better, it would be .....?). Again, the answer focused specifically on new jobs or greater
productivity from the land. One female informant in her 40s summed it up this way:

What to change? Here in Palmitoparoba change will come when the central road comes so that
we are the intersection between Esmeraldas and Imbabura. Or when the government gives us a
better road so that we will have a better means of getting and transporting our products in dif
ferent areas. There will be more people, more jobs, more stuff to sell for each person. This is the
dream of this sector.

Given employment opportunities, local people may welcome the budding fIoraculture,
poullry induslry, mining, or the new petroleum pipeline scheduled to affect the general area.
Basic livelihood questions must be answered prior to conservation issues imposed from the
outside.

What we have seen from the results of the story completion tests is that scientists/model
ers and local people see different futures. In the case of land use change for example, both
scientists and local people see double-headed arrows connecting forest, chaparral, pasture,
and cropland and understand that the arrows can go one way or the other depending on a host
of factors. Modelers tend to concentrate on factors that are easier to get a handle on, like dis
tance, whereas local people tend to concentrate on factors that matter the most to them, like
community and work. The connection between people and land transformation is something
that is implicit in the scientific model but explicit in indigenous frameworks.
Compartmentalization is more characteristic of the former than the latter. In the second story,
it is clear that local people are concerned about a future for work, programs, and communi
ty. This future does not at this time include significant environmental concerns.



Conurumity and the !lynanda; of Su.l1Jinablc Ikvdopmcnt I' 345

Future Visioning Methodology
for Community-Based Planning

Once scientific "derived" rules and scenarios have been "ground tested" against local peo
ple's values, perceptions, and visions of the future, the next step in the methodology is to use
the information as a springboard or platform for community-based dialogue and a planning
format for natural resources. The goal of the methodology, beyond contrasting and/or com
bining science and indigenous modes of thinking, is to provide decision malcers (at all scale
and social levels) insights regarding the impact of their decisions and hopes for the future.
This approach is in dear contrast with conventional watershed management approaches such
as cost-benefit analysis, impact models, and other science-driven information tools which
aim at "educating people" and arriving at consensus building (Gregory 2000). The difference
resides in an up-front admission that we need to understand the perspectives of all decision
malcers (sometimes called "stalceholders"), including those of scientists. The notion that
"objective" science always has the prescribed answers for local people is drawn into ques
tion; science is merely one perspective on the planning table. Future visioning hopes to also
pinpoint the consequences or impacts of alternative actions related to the cultural goals/val
ues of the community (Textor 1999). There is a very close tie between analysis and deliber
ation of issues wherein "stakeholders'" judgements are informed not only by science but by
their own worldviews. This implies that scientists and policy malcers accept the fact that local
values and goals are fundamental to the community planning process. Scientists can playa
role by demonstrating the tradeoffs or impacts of such values and the proposed alternatives,
but they cannot determine the values themselves.

To move from the science of the landscape to local action, it will be necessary to create
information that is useful and understandable to local communities. This information should
be devoid of scientific jargon and symbols; instead, it should be oral and visual within the
local cultural context. The written word, mathematical formulas, charts and diagrams will
not be useful in allowing local populations a glimpse into the future.

One technique given primacy is the creation of photo-simulated visions of different time
periods based on scientific modeling and ethnoecological research. A parallel ethnoecology
research activity comparing how local people view and understand different images of the
landscape, shows that a panoramic landscape photo is more readily understood than other
images (cartographic maps, remote sensing, aerial photographs, community-drawn, etc).
Visual preference surveys have been widely used in community planning in the U.S., but
these generally involve photographic images of the past or present (USDA 1995). Our
approach is unique in that we combine modeling/plausible land use scenarios, local vision
ing based on cultural values, and the projection of these thtough time. Researchers at
Montana State University have used a simulation technique showing landscape appearance
under different zoning schemes, but they have limited the projections to scientific interpre
tation (McDonald 1996). However, the photographic scenarios (Photo 18.1) are seen as the
best method to use in order to simulate community planning and debate around something
concrete and visible.
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In the case of Nanegal, we opted for the following procedure:

1. We selected a well-known view above the community of Palmitopamba and took a
series of panoramic photos looking toward the Cotacachi-Cayapas Reserve. Taken
in 2000, these photos represent the landscape today (see Photo 18.1).

2. Based on the land use change maps, oral history workshops, and ethnoecological
research, we created plausible scenarios at different time periods (1966, 2000, and
2030). The photographs (Photo 18.1) are presented here merely as examples of time
scenarios.

Ideally, the photo-simulated images should reflect the land use modeler's maps of 1966,
1990, and 2014 (Stewart, this volume). However, if one concentrates only on forest cover or
agricultural land use, the scenario of 2014 will not be dramatically different than the present
1990 map since much of the forest has already been depleted. For discussion purposes, we
used our imagination and included plausible "what ifs" (population increase, growth of
green-house industry) simply to stimulate community discussion. To illustrate the method,
we have also combined the land use maps/scenarios with the oral history workshops and the
"cultural values" from the ethnoecological research to present alternative hypothetical plau
sible scenarios. Future scenario I (2030) reflects a continual growth of populations increas
ing reliance on income generating industries such as poultry and floriculture, as well as a
disregard for the environment. Future scenario II (2030) reflects a plausible view of balanced
growth. Here, however, we have added a village square in Palmitopamba based on the story
completion exercise. Ideally, if the local people had their way there should also be a new high
school, a TV tower, an airstrip, new water supply, and other conveniences of the modem
world. At the time of publication of this book, we had not yet presented these scenarios to
the Nanegal communities and therefore cannot say how they responded. Although this is still
a methodological work in progress, we feel that it will focus community discussion on future
change at the landscape scale. Science might be able to alert local people to the consequences
of their decisions; yet at the same time, the values of the local people must be a part of the
change process.

Conclusion
The ethnoecology team feels there is an additional value to "invisioning" beyond mere com
munity based planning. We believe it is time to "go the extra mile" to listen to people's voic
es and leam about the principles and the models they use to navigate and operate in a
complex and changing world. To show them our models and ask them to mend their ways so
that pristine environments can be conserved for our aesthetic pleasure and our health is pater
nalistic and counterproductive. They have their own vantage point and their own time frame
from which they view and evaluate the changes in land use, soil conditions, and hydrologi
cal cycles. We need to take their perspectives into serious consideration, or better yet, use
them as points of departure, in our effort to arrive at a negotiated future visioning of the
watershed.
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1966

2000

2030: Future Scenario I

2030: Future Scenario II

Photo 18.1. Scenarios of Land Use Change in Palmitopamba: 1950-2030.
(Photographs and simulations by Robert Rhoades)
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NOTES;

I. Phase II of SANREM (1998-2003) will be known as the era of modeling for the CRSP.
To be eligible for continued funding, strong pressure was exerted from the donor, pro
grams administration, and technical review committees to invest heavily in biophysical or
economic modeling.

2. A more detailed account of the modeling exercise is provided by David Steward (chapter
10, this volume) who accepted the challenge of using project data to model and simulate
land use changes from 1966-2014. Readers, therefore, should refer to the original for
mulation of the model.

3. Some critics of the story completion tests might argue that it's better to just ask the local
people outright about land use change (e.g. questionnaires/interview schedule). However,
the people of Nanegal suffer from interview fatigue and will give you the answers that you
want to hear. Not only do they enjoy the more relaxed "stories," it also gets at underlying
local beliefs and values.
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Alexandria Martfnez, a SANREM researcher, discusses images
of the forest with the young people of Chacapata.

(Photograph by Robert Rhoades)
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Chapter 15

... Bringing Sustainahilitr
Down-to-Earth

RcfkctiOilll and Guidelines for Policy Makers and Practitioners
Robert E. Rhoades and Galo Ram6n Valarezo

Introduction
This book, with its individual chapters, tells the story of a unique experiment. Our project
was one of the first in the post-Earth Summit era to actually go forth to a real field setting
where real problems exist and apply the concept of "sustainability." After decades of top
down development, the farmers and ranchers living in and around four small communities
nestled against the embankments of the Guayllabamba River joined with scientists and non
governmental organizational workers to try out a humbler, hands-on approach to solving
local problems. Instead of being subjected to plans and technologies dreamed up in some dis
tant capital, or far away foreign city, the local people sat down at tables in ramshackle, but
prond, community halls as co-participants with outside researchers to jointly craft an
uncommon approach and relationship.

In the six years since the SANREM project began in Ecuador, many conceptual and
methodological advances have been made in the understanding of principles, concepts, and
methodological tools needed for sustainability research and development. We are now aware
of the practical difticulties of using concepts such as "stakeholder," "participation," "indica
tor," "decision making," and even "sustainability" itself. We discovered the hard way that an
open community meeting for a "community self-diagnosis" did not necessarily attract a rep
resentational gathering of people of the area (e.g., the subsequent participatory census
showed that almost 50% of the population was landless and did not attend such meetings).
In the beginning, we were not fully appreciative of the trade-offs or the difference between
"global societal needs" for environmental preservation and "individual needs" for short-term
economic and nutritional survival. Similarly, we were unaware in 1994 of the power of new
GIS and computer information tools-inCluding animation and photovisualization for time
scenarios-which are now being used in our continuing efforts to involve local people in nat
ural resource management (Stewart, this volume). The research summarized in this volume,
therefore, represents the learning phase of the project upon which we are continuing to build
and refine the new paradigm.
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Toward the end of SANREM's Phase I, outside, independent consultants conducted an
impact study (Carranza, Andrade, and Navarro 1998). The objective was to provide feedback
to the donor to justify whether or not the $500,000 USD spent as direct costs in Phase I in
Ecuador was worth the money invested. Impact studies typically stress quantifiable results
such as increased yields, enhanced farm incomes, decreased forest loss, higher soil fertility,
and cleaner water. Indeed, the independent consultants who interviewed 103 residents and
conducted key informant interviews with two people in each community found plenty of
encouraging information along these lines. They found that 94% of those interviewed were
familiar with SANREM and 84% understood the purposes of the project, especially those
activities related to agriculture and livestock. The evaluation survey discovered that
Nanegalifios fully comprehended the results of the field activities and research experiments
on local farms. Three-fourths of those surveyed utilized information from SANREM's field
days agricultural and production activities on their farms. Experiments and demonstration on
soil fertility and yield were valued by 67% of those surveyed and 84% of those passed on
acquired knowledge to their neighbors. Especially interesting was the success of introducing
intercropping of beans with sugarcane. Instead of monocropping sugarcane, mixing beans
with cane reduced labor and input costs while leading to a net increase of 11% in income
from these fields. By the time of the evaluation, more than 100 hectares had been placed
under this system. We were also able to help interested communities obtain legal status (e.g.
La Perla). Finally, almost all the interviewed residents felt that they needed continued tech
nical assistance, such as provided by SANREM, and were disappointed when the project was
scaled back so soon after it began.

While such measured impacts are important, our project's primary objective was to con
duct research and to discover the principles of sustainability, not to carry out development
per se. Certainly, Nanegalifios are more aware of problems, have more technologies at their
disposal, and are knowledgeable of organizational possibilities that did not exist prior to the
project. We have to be completely honest that three years of research in the large landscape
of Nanegal will not appreciably change the course of history for the local communities. The
more fundamental question, however, is what did the research-as reflected in this book
contribute to our general knowledge and methods for sustainable landscape-lifescape scale
research.

To address these broader implications, two questions will be addressed:

• What did we leam about sustainability as a research and development framework?

• What lessons or guiding principles can we offer to other project designers and
implementors?

Reflections on Sustainability as a Research Framework
"Sustainability" was a relatively new concept (indeed no agreed upon Spanish word had been
coined for the idea) when we began research in Nanegal. Scholars, administrators, and policy
makers were struggling with diverse definitions and philosophical orientations (Rhoades
1997). The term was being dissected, scrutinized, and emotionally debated from all possible
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political and academic angles. As a result of our Nanegal experience, we now accept that
searching for the ultimate essence of sustainability is much like the search for the Holy Grail
in the Christian religion. In the end, the definition one prefers comes down to personal values
and biases as much as conceptual clarity. In the SANREM effort, there were essentially three
definitions carried around in people's heads: motherhood, scientific, and local. Each vision
implied different time and space horizons, underlying assumptions and values about what is
important in life, and means to the end. Most debates on sustainability fall into the trap of fail
ure to distinguish from whose point of view-scientist, policymaker, farmer, or other-the
term is being defined and operationalized. Given the World Bank funded initiative (2000
2003) to impose a conservation corridor linking nature reserves in Northwestern Ecuador on
the campesinos of the Nanegal microregion, an appreciation of points of view becomes criti
cal for all involved (Choco-Andean Corridor, 2000; Diamond, this VOlume).

Motherhood Concept

The motherhood concept of sustainable development is typically stated as "development that
meets the needs of the present without compromising the ability of future generations to meet
their own needs" (WCED 1987). This definition of sustainability is valuable as a reminder to
our politicians and ourselves that unless our natural resources remain healthy, short run goals
may undermine long-term economic and nutritional survival. At this more general political
level, and the one normally used by international agencies or even by national governments,
sustainability is mOle philosophical and normative than scientific. It is the grandiose cause
displayed on colorful banners at air-conditioned luxury hotel conference centers, advertising
diverse objectives: sustainable agriculture, sustainable development, sustainable energy, sus
tainable tourism, and sustainable environment. The motherhood vision of sustainability is lit
tle more than a powerfUl symbol (some would say "buzzword") to remind governments and
change agents that production and growth without consideration of the environment is a sui
cidal plan. People who dwell on sustainability at this level of abstraction will do little to
advance its cause in the real world of the Nanegals and other dusty, backwater villages
around the world. For science and planning, the motherhood concept has little utility. In fact,
overly ambitious political claims and expectations may lead to disillusionment with the con
cept, as occurred with the Green Revolution. Unrealistic claims at the political level include
solving not only food or ecological system goals, but also the addressing of societal values
such as gender "imbalance" and economic equities. In fact, a growing group of critics argue
that sustainable development is an oxymoron, an impossibility, and is contradictory because
it lulls us into believing that we can both save the environment and have development (Hall
2000).

ScientifIC View
While the motherhood concept of sustainability was the overarching mantra for SANREM
Ecuador, as researchers we needed more precise measurements at the field level to empiri
cally operationalize and measure the concept. In particular, the biological scientists on our
team were charged to answer: How do we empirically know in biophysical terms if we are
obtaining this thing called "sustainability?" For example, our agroecosystems team working
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in sugarcane argued that an agroecosystem is sustainable if, over a period of a decade or
more, the annual yield of production shows a nondeclining trend at a mean level to satisfy
the basic nutritional and economic needs of the farmer and community (Calispa and Castillo,
this volume; Izac and Swift 1994). The "hard systems" science approach required us to
define the set of interactive and measurable attributes linked to definable spatial and tempo
ral boundaries (ecological, cultural, and economic). This approach, in particular, stimulated
a search for indicators of sustainability or its obverse-"unsustainability."

Figure 18.! which illustrates the "Cycle of Population, Poverty, and Land Degradation"
has been adapted and modified from a popular development publication on forest destruction
(Gardner-Outlaw and Engelman 1999). It nicely illustrates the guiding "scientific" frame
work in which our research project was originally but naively conceived. Today, this popu
lar and largely unquestioned image still drives the general thinking behind many
sustainability projects in tropical hill lands, especially integrated conservation-development
projects connected with nature reserves or protected areas. Like other projects in Ecuador,
our team did not initially question the original assumption that the primary threat to the
Cotacachi-Cayapas Ecological Reserve and other protected areas and their buffer zone
forests was the population-poverty driven process wherein landless peasants convert frontier
forest land into farm and ranch land.

Although initial forest clearing was often followed by industrial commercial farming (e.g.,
sugarcane, poultry or floraculture) or ranching operations, correcting the behavior of the
migratory peasant was seen as the only option to reverse the negative effect of land degrada
tion, biodiversity loss, and other aspects of general ecosystem health. This view of sustain
ability inevitably led to the conclusion that an ecological "crisis" was looming and the
primary culprit was the small farmer (see Diamond, this volume). The opening of the fron
tier by smallholders or landless peasants was assumed to be a destructive process arising
from the demand on the part of an impoverished, technologically backward, and landless
class of people (colonos) for food and forest products. In this "unsustainahility" scenario,
there is a clear causal linkage between population dynamics and availability of land and the
subsequent environmental degradation. Subsistence farmers, lacking adequate productive
land and other return for their labor, are forced to migrate deeper into the forest areas in
search of more and better quality farmland, clearing the forest as they go and repeating the
process allover again. Ultimately, the forest is completely destroyed leaving only a degrad
ed landscape of fragmented forest patches characterized by high rates of soil erosion, lower
fertility, and other negative environmental consequences. The land loses key nutrients and
beneficial soil structure, resulting in lowered crop yields and increased soil erosion. Faced
with these diminishing returns, farmers abandon their fields to search for more fertile land.
The cycle repeats itself.

The appeal of this scientific view of sustainability lies in several dimensions. At one level,
it justifies development, technological fixes, protected areas, conservation corridors, and a
host of external interventions to save the environment from a land hungry, illiterate popula
tion. A primarily biophysical view of sustainability makes it possible to conveniently reduce
the problem to clear scientific indicators of environmental change. This is valuable because
it allows scientists to precisely monitor human impact on the environment, such as soil ero-



Epilogue I' 357

Figure 18.1.
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Source: Adapted from Gardner-Outlaw and Eugelman 1999.

sion, loss of water retention capacity, biodiversity, loss of biomass, reduction of soil fertili
ty, and water pollution. The problem with this point of view, as we discovered in the process
of involving locals in the project, is that a focus on unsustainability and biophysical indica
tors "blames the victim" and negates their values. In fact, our empirical research ended up
questioning many of the conservationists' assumptions about the farming-forest degradation
model as applied to Nanegal. As earlier chapters show, the sugarcane-alcohol production sys
tem is a fairly sustainable system, both environmentally and socially. Also, we discovered no
moving frontier threat to the Cotacachi-Cayapas Reserve, at least from the Nanegal direction
where the land-population dynamic has stabilized (Stewart, this volume; Rhoades, Martinez,
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and Jones, this volume). Finally, the notion that the fanners' grazing grass species selection
is degrading the landscape is called into question (Diamond, this volume). Although the
hypothesis needs further testing, conventional wisdom about landscape biophysical "degra
dation" may in fact be partially or totally inaccurate for Nanegal (cf Fairhead and Leach
1996).

The People's Vzsion ofSustainability
The biophysical sciences can clarify the criteria for the appropriate management required for
monitoring environmental processes, but they cannot answer how people understand, value,
engage, or organize themselves over time and space in relation to the "problems" prioritized
by scientists. Biological scientists need an operationalized definition of sustainability, but
such definitions should not be confused with what Nanegal fanners actually see as problems,
potentialities, or long-tenn goals (ROling 1991; 1994a; 1994b).

For this, we have to tum to the human sciences and an appreciation of the local people's
view of their culture, livelihoods, and landscapes. To the environmental scientist, a cleared
forest and its consequences is a negative environmental "indicator," but to a fanning house
hold it may represent hope for the future. Cutting the forest, planting sugarcane, and later
selling to an absentee landlord may mean income for educating their children, a household
strategy to allow the family to get out of farming altogether (see Flora et ai., this volume).
Fanners the world over are fully aware of the structural economic disadvantage in fanning
(low returns on labor and capital) and view their situation as temporary and circumstantial.
In the Nanegal area, fanners admit that the forest has been cleared but they also proudly
declare that, during the 30-year period of deforestation, they have "progressed" and are bet
ter off today.

Ultimately, the people who engage the environment on a day-to-day basis will determine
the impact on the landscape. Therefore, for "sustainability" to have true meaning the biophys
ical sciences should fonn alliances with other perspectives (social sciences, humanities or pol
icy sciences) which link the scientific and the people's vision of what is occurring and why,
what is desirable, and what are the foreseen trade-offs for reaching those goals (Roling 1997).
The ethnoecology project, for example, argued that perception of the environment, compo
nents of the environment, and even perceived "problems" are dependent on the observer (e.g.,
whether the same plant is seen as a weed or a crop depends on the culture). Different classifi
cations of people (based on ethnicity, gender, social class) have dissimilar understandings (or
perceptions) because they actually perceive reality differently (Nazarea 1999). Therefore,
"goals" such as productivity and sustainability are values of a people or a society and are not
embedded in natural systems as some scientists seem to believe. A value-orientation to sus
tainability is the essence of the so-called "soft systems" which consider reality to be a mental
construct of human actors (Roling 1990; 1994a; 1994b). Clearly, the varied "points of view"
between folk and scientific understandings are sometimes difficult to reconcile and our
methodologies for doing so are still in their infancy. Yet, understanding that there are differ
ences teaches us that indicators of sustainability are relevant only if related to the social con
text and cultural meaning. For example, mining the soil through fanning is not necessarily an
"unsustainable" act to the fanners capitalizing on the land, although erosion always appears
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first on the list of unsustainability indicators for soil scientists. If the income return from
exploiting the land (i.e., farming) is used to educate the farmers' children, which in turn, will
help the family quit farming and allow the land to become fallow, then "erosion" may be an
"indicator" of sustainability (Reardon and Vosti 1995). In other words, a scientific under
standing of the land~cape is not the only, or even the more accurate, reading of a landscape.

The SANREM-Ecuador team tried to find a balance between both "hard" and "soft" sys
tems and in the new Phase II (1998-2000) a methodology is being developed to test the two
"realities" alongside each other and to use this information for smarter environmental deci
sion making. More fundamentally, we now see sustainability as a community process; that
is, realizing the need to increase the quality and quantity of available options that are critical
for true structural sustainable development, as opposed to superficial modernization. True
development takes into account the question of whether opportunities (income generation,
market alternatives, employment, self-determination) will evolve for local people as eco
nomic and environmental changes occur. A corollary of this idea is the view that sustain
ability should be defined as the building of the local capacity/capability in response to
uncertain future change. What institutional arrangements are required to support a commu
nity's ability as a society to meet unpredictable futures and emerge with at least the same
options as before? In this view, sustainability should not be defined by indicators only rele
vant to biological science, but by the capacity oflocal people (e.g. social capital) to diagnose
problems and seek solutions either internally or externally.

Another confounding issue for the SANREM team, in addition to the question of whose
definition of sustainable development was correct, was that there are several "academic"
schools about sustainable development (Escobar 1993). Rhoades (1997) identified three
schools for the mountainous areas: (1) neo-Malthusianlclassical economist; (2) historical
cultural ecologistslBoserupians; and (3) dependency and globalization. Neo-Malthusian
economists blame traditional farming systems for underdevelopment, seeing them as "low in
productivity," destmctive to ecology, and lacking a responsible orientation to the future.
Technological and price fixes are remedies. The historical cultural ecologists (typically
anthropologists or social scientists) frequently contrast "traditional agriculture" with "west
ern" forms while pointing to the adaptiveness and cultural significance of the former and the
disruptive nature of the latter. Dependency theorists see the ecological and economic "crises"
as a result of colonial and post-colonial structures, contrasting those with a presumed har
monious and ecologically balanced past.

All three of these "theories" were at play in the formulation and execution of the SAN
REM-Ecuador pn~ject. Some disciplines preferred one approach over another. Agricultural
and ecological scientists tended to favor the neo-Malthusianlclassical economics view,
anthropologists and sociologists the culture-historical, and the NGOs, the dependency theo
ry. Part of the interesting dialogue-and tension-in the project was over these academic
debates. To some degree, all have validity and logic. In the end, however, our team tended to
yield as much as possible to the local people's desires, needs, and values. We never became
convinced that these values necessarily were as detrimental to the environment as conserva
tionists would have us believe. Increasingly, we saw the environmental problems of the area
as due more to external exploitation than to local poverty, overpopulation, or ignorance.
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People, in our view, are the goal of conservation and development, not the means to those
ends. As our project progressed, we spent less time discussing the "correct definition" of sus
tainability as a concept or whose discipline was "right" and more time in learning to do
research in the complex reality of multiple scales, diverse stakeholders, and differing opiu
ions (often in direct conflict) into what were the problems and how they should be solved.

Ten Suggestions for Project Planners and Implementers
In recent years, participatory natural resource management has become a major thrust of
developmeut and conservation agencies in the global North as well as the South (Rhoades
2000). SANREM-Ecuador is just one of scores of similar Agenda 21-inspired projects
receutly established around the globe. The most common approach in accomplishing the
multiple objectives ofAgenda 21 has been to combine public participation with watershed or
landscape scale management. Since human activity and physically defined units like water
sheds or landscapes are not one and the sarne, however, new approaches need to be devel
oped to deal with the messy overlay of people and nature. The expectation is that there will
be the full involvement of local populations along with tearns of scientists, planners, and
development specialists, in identifying priority problems and potential solutions. The plan
ning unit in this scenario becomes the human managed area, not the hydrological or biolog
ical unit. Participation is also billed as the antidote to the failure of centrally-controlled,
externally driven watershed projects with no local ownership. By respecting local voices and
tapping local knowledge in making decisions on research and management inquiries, more
sustainable, locally-relevant management systems can presumably be designed and accept
ed. In addition to local people, other "key actors" such as NGOs, govemment agencies, uni
versities, and international bodies must be involved.

While this new approach to the interface between agriculture and the environment makes
sense, few actual attempts had been cartied out prior to 1992 when SANREM was estab
lished. For this reason, and given the highly experimental nature of our undertaking, we
clearly made mistakes and travelled down a few dead ends. However, we fail only to the
extent that we refuse to learn from our experiences and cannot convey the "lessons learned"
to others. The following ten suggestions for policy makers, planners, and practitioners are
only a few of the lessons gleaned from our rich experience, but they are a solid start for any
project taking up the difficult task of the new paradigm in sustainable development.

DON'T REINVENT THE WHEEL

The numerous mistakes we made in the Nanegal project might have been averted had we
known of and learned from other projects' experiences. In fact, most projects start out in a
vacuum with seemingly little interest in or knowledge of similar experiences. Unfortunately,
few honest published evaluations (as opposed to propaganda pieces to keep the funds flow
mg) have appeared. To date, the results of international conferences held specifically for the
purpose of sharing experiences on participatory watershed management have not been wide
ly disseminated. The available publications which evaluate successes and failures or lessons
learned have been published in-house or at donor request, thus further limiting their impact.
Nevertheless, these shortcomings should not be used as an excuse for avoiding other's expe-
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riences or venues for cross-site infonnation exchange. Increasingly, Web sites, newsletters,
and reports contain interesting "lessons learned." Visiting or having direct correspondence
with similar field projects should also yield useful insights. As we write, other projects are
gearing up to do vittually the same work as SANREM in the Nanegal microregion, and due
to the need for independence, little attention will be given to digesting the SANREM expe
rience or research findings. Unfortunately, those who will suffer from our lack of shared
learning are the local people who must answer the same questionnaires, attend the same com
munity meetings, and listen to the same environmental education dialogue (Choc6-Andean
Corridor Project, 2000).

USE A GOAL-ORIENTED VALUES ApPROACH

INSTEAD OF A PROBLEM ApPROACH

Conventional agricultural and natural resource research and development within local com
munities, have been based on the "what is your problem?" or constraints approach. People
are asked through various instruments (community meetings, surveys, rapid appraisals, and
focus groups) to identify and rank their problems and needs. The assumption then is that the
research team will apply their superior minds and skills to solve these 10cally identified prob
lems. Our experience in Nanegal, however, suggests there was no limit to the number of iden
tifiable "problems" or "needs." Since our project was not equipped to deal with many
problems (e.g. infrastructure, health, markets, poverty), a certain degree of disillusionment
developed among some of the local people. One lesson learned is that a more fruitful ditec
tion to take is to determine what communities and households strive for (i.e., what are their
present values and future goals) as households and communities. Instead of listing, "loss of
forest" as a "problem" to be worked on, perhaps the more fundamental question is what pri
ority goals (social, economic, or environmental) do the people have and how can these be
achieved. In the case of Cotacachi, our other Ecuadorian site, it is clear that "maintenance of
ethnicity" is the people's priority. In Cotacachi, their slogan is "development with identity"
(desarrollo con identidad). Around Nanegal, education for children and sending them to find
work outside the area is a priority, motivated often by a desire to move the family away from
a total dependence on low-return farming. With such "goals" in mind, important biophysical
issues and trade-offs related to environment and farming can be brought to the table for dis
cussion.

Focus WITHOUT LOSING INTEGRATION AND INTERCONNECTEDNESS

Since few guidelines are available on how to carry out landscape-scale research (multiple:
scale, temporal, stakeholder, sectoral, discipline), projects should begin as simply as possi
ble and work toward complexity. This will increase the probability of reaching achievable
goals while reducing "transaction" costs. By definition, the watershed or landscape frame
work involves diverse stakeholders with both mutual and conflicting interests. Also, the typ
ical watershed or landscape team is made up of several disciplines and sector representatives
who have differ@t interests. When interests among stakeholders are compatible, the trans
action costs are reduced but typically interests are irreconcilable and conflictive. Although
many projects start from the "consensus" model, the reality is that power, money, and terri-
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torial differences on how to manage linked ecosystems and the "commons" leads to serious
conflict and tensions. One alternative to "working on everything," now being developed in
our Phase II, is "future visioning methodology" which aims to help communities overlapping
conflict areas and directions for the future (see Rhoades, Nazarea-Rhoades, and Piniero, this
volume). Instead of consensus, we are working with the community to help them make more
informed decisions on how to manage agriculture and natural resources within their complex
value systems.

BEWARE OF SCALE CONFUSION AND SCALE WARS

A great deal of confusion in watershed research comes from different disciplines studying
different scales without reference to their location in either the spatial or socio-demographic
hierarchy (Rhoades 1998). Physical scales are confused with human organizational scales
and vice versa. Planners typically plan with the sanle confusion. Scaling down or up between
levels and across sites is a critical exercise, but this is rarely done with intellectual rigor in
projects. A great deal of pushing and shoving has taken place to get funds and resources
focused on whatever scale is comfortable to each stakeholder group. Reductionist agricul
tural research (e.g., agronomist on his plot) operates on a very fine spatial scale and for short
time periods (an annual cycle) while landscape ecologists fix on broader areas involving
complexes ofplant and animal communities. Economists may look at regional markets while
NGO types fixate on the community since this is their organizing scale. Local people have
their own political scales (class, gender, ethnicity, etc.) as well as physical realities
(upstream-downstream, on-off site). Provincial governors insist on the province, the district
agricultural officer on the planning district, while the donor insists on ecoregional or global
impacts. Ideally, these people all work together in harmony but frequently "scale wars" are
waged at the conscious or unconscious levels leading to project tensions. The challenge is
integrating multiple temporal results between disciplines/organizations and transferring
results from one scale to another. No project should begin until theoretical and methodolog
ical attention has been given to scale confusion and scale wars (see Farrington and Lobo
1997).

Do NOT REPLACE GOOD SOCIAL SCIENCE WITH RAPID RURAL APPRAISAL

Along with the worldwide emphasis on decentralization and local governmental devolution,
there has been a growth in a suite of participatory methodologies for involving local popula
tions. The better known of these methods are PRA (participatory rural appraisal), RRA (rapid
rural appraisal), and PLLA (SANREM's term for participatory landscape-Iifescape
appraisal). All these approaches stress speedy, informal, nonscientific techniques which
place more control in the hands of local people than was the case with conventional social
science, with its emphasis on surveys, cost-benefit analysis, and other researcher-centric
instruments. In the case of SANREM's early work in Nanegal, the rules even prohibited sci
entists from speaking out in meetings so as not to influence local people's deliberations.
While there is merit in such a "farmer-first" approach, it also has serious pitfalls (Chambers
and Ghildyal 1985). The main pitfall relates to the lack of depth and understanding of the
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complexity in the social system that is not evident on the surface or even to the people whose
lives are affected. As our research in Nanegal proceeded, we realized that our earliest impres
sion gleaned from the more rapid survey techniques were useful but superficial. Rapid
appraisal methods are appropriate only as a research launchpad and for engaging the com
munity in a more relaxed way, but more in-depth social science research is required.

BEWARE "THE MODEL" AND OTHER SILVER BULLETS

Today, many sustainable development projects are under pressure to become more "scientif
ic" through the application of predictive models, simulations, and expert systems. The bear
ers of numerical simulation models and related tools have mesmerized donor sponsors,
planners and even project implementers. Given the heavy data input demands, technological
support, and personnel needed to develop and apply models, their proponents have been able
to gamer a significant amount of the project budget aimed at sustainable development. There
is also the expectation by modelers that "the model" becomes the center of the project and
all data collection should "serve the model." The external pressure to use such models in our
Ecuador work has been significant, although major questions about their cost effectiveness
and research efficacy have not yet been answered. Although experienced modelers recog
nized the limitations of modeling, their reservations are rarely expressed whenever budget
competition and team prestige are an issue.

While recognizing that models have a role under certain conditions, four precautions can
be drawn (Honachefsky 2000): (1) the "predictive abilities" of models are overblown despite
promises; (2) farmers, planners, or policy malcers (everyone except the modeler) are typical
ly ill-advised about the assumptions or limits of accuracy of the model's estimate; (3) given
that some portions of the model may be less accurate than others, the model can become
counterproductive by isolating decision makers from other relevant issues not salient in the
model, and (4) the nature of the input data (rare and incomplete) needs to be scrutinized and
better understood by those relying on the model for decision making. In short, there are seri
ous issues of validation, verification, calibration, and confirmation of models. In the end, we
have to realize that "models are merely representations, useful for guiding further study but
they are not susceptible to proof' (Honachefsky 2000:40). Well-executed models are useful
heuristic devices that can provide some capability to compress time so that we can estimate
the future results of a given action. The philosopher, Nancy Cartwright, has claimed models
to be "works of fiction" (Cartwright 1983). A model, like a novel, might resonate with nature
but it is not the "real" thing. Models are most useful when they challenge existing ideas and
formulations, rather than trying to validate them or verify them (Honachefsky 2000). While
models have a role, they should never become the "heart" of a participatory watershed or
landscape-scale program.

Do NOT DUPLICATE LoCAL MANAGEMENT COMMITTEES

Many projects have a tendency to create artificial, externally conceived committees or groups
through which the watershed project managers and workers prefer to operate. In short. they
create their own dialogue partners but call them "indigenous" or "local." Outsiders to a loca-
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tion (NGOs, foreign scientists, government agencies) normally strive for an organized struc
ture recognizable in their worldview. Outsiders are often confused about whom one should
negotiate with within watersheds (a watershed is not even a socio-political reality except in
the fantasies of conventional watershed scientists). In some traditional cultures, in fact, there
may be no formal political structure, as we understand it. Leadership often rotates among
households on an annual basis which further creates confusion for outsiders. A project's need
for a recognizable political structure is akin to the colonial lord's need for tribal "chiefs,"
even when the concept of "chief' was alien in subjugated cultures.

Participatory watershed projects (SANREM was no exception) are rich in on-the-ground
gossip about local maneuvering between political rivals who are using the project as a stage
upon which to build alliances, garner resources, and ultimately unseat the competition (local
politicos are keen on using projects as career launching pads). This dynamic of local and
external politics sets the stage for project-created committees which assume lives of their
own beyond any local indigenous structure. Such locally-established watershed-coordinating
committees can become another layer of bureaucracy, with its own vested interest, needs for
resources, and control games. Studies have shown, however, that utilizing existing, indige
nous user-based institutions rather than setting up new organizations or committees will like
Iy be more successful (Sharma and Krosschell, nd), but this option is rarely used. In some
cases, new organizations might be needed, or new arrangements added, but any imposed
structure has a greater chance to succeed if the project uses and strengthens existing struc
tures. Ouly in those cases where there are relatively few separate populations with conflict
ing use right, will it be necessary to build new institutions capable of mediating between and
communicating with diverse stakeholders (Fisher 1995).

RECOGNIZE DISSONANCE IN TIME AND SPATIAL HORIZONS

We must realize that global environmental interests (e.g., costs/benefits, time horizons, scale
relevancy) are not the same for local people (community or household). One of the basic
principles we learned is that there must be short-run benefits to communities in order to
adopt long-term sustainability practices. The benefits promoted in sustainable development
projects may often occur within a time or space frame beyond the direct interests of the farm
ing household. Even if small-scale farmers are aware of the concrete benefits that may occur
in the long term due to farm practice changes, such as those designed to limit erosion or
increase soil organic matter, they may not give them high priority because the practice
requires a time horizon not relevant to immediate household needs (Izac 1993). Changes that
give an immediate and obvious return, such as the introduction of fertilizers with the resul
tant improved responsive crop variety for which a ready market exists, stand a much better
change of rapid adoption. Farmer interest in short- rather than long-term benefits is, of
course, not unique to developing countries. Farmers in western Europe receive heavy gov
ernment subsidies for drainage and liming of soil before they would invest, and, in the U.S.,
government support for erosion control measures was needed before they were widely adopt
ed. In the SANREM case, our priming activities (seeds, gardens, demonstrations, farmer
field days, etc.) were essential to allow us to carry out the more fundamental research. Rural



EpiiJgIIc I' 365

communities all over the world have grown weary of the hordes of researchers that descend
on them every project cycle with their questions and esoteric experiments.

Scale and spatial relevancy must also be considered. Many of the benefits promoted in
watershed projects actually occur beyond the farmers' fields (reduction in siltation, flood
control, improved biodiversity, reduced water pollution) at the broader scale of the wider
watershed, landscape, ecoregion, or even globally. In areas like Nanegal it is unrealistic to
expect poor farmers to voluntatily adopt environmentally friendly practices which mainly
benefit others who live off-site. In the global North, this is handled through subsidies which
are not available in Ecuador. Furthermore, policies used in developed countries are difficult
to implement in developing countries (e.g., regulations are difficult to enforce, taxes and sub
sidies are costly to administrate, etc.). Price policy (reducing prices for inputs, support for
conservation crops), land reform, food for work, and direct community incentives have been
attempted but with mixed and disappointing results (Izac and Swift 1994). Direct incentives,
for example, may instill in farmers the belief that conservation is something someone else
pays for and that benefits others instead of themselves.

ASK WHO PAYS AND BENEFITS

A fundamental question in sustainable development is "who pays for the investments nec
essary to achieve the long-term goals?" A corollary question is: "are sustainable develop
ment projects so designed that resource poor households/farmers can voluntarily adopt
management practices of a space and time scale beyond their immediate household goals?"
If farmers are willing and capable of adopting these Agenda 21 type practices and systems,
then all is well ar,d the challenge is simply a matter of getting information to farmers (Izac
1993). If, however, farmers cannot afford (and they cannot in Nanegal) to adopt the sus
tainable practices or are unwilling to pay for benefits that will mainly occur beyond the farm
gate (e.g., biodiversity, downstream flood control, reduced greenhouse effects, etc.), then
there is a "gap" between farmer and societal interests. Even if cognizant of the benefits of
conservation or sustainable agriculture, most small farmers will not give them high priori
ty because they occur over time periods not attuned to their own planning horizons, which
may involve immediate household food needs and cash flow problems. Costs are real to the
farmer in the short-run, while many of the benefits, either to the individual or society, occur
over a much longer period of time. While environmental education can help instill an appre
ciation of long-term benefits, the short-term or off-site needs and impacts must also be
addressed. In Nanegal young people are more environmentally aware than their parents but
have little interest in staying home to improve ecological conditions while continuing to live
in poverty.

GUARD AGAINST SHIFTING EXPECTATIONS,

RIGID PLANS, AND MOVING TARGETS

Most sustainable development projects are trying to hit several moving targets at one time:
poverty alleviation, income generation, environmentally-safe practices, improvement of nat
ural resources, as well as equity in terms of gender and class. In addition, the results should
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be amendable to "scaling up," that is, reaching a regional or global audience. These multiple
demands lead to a certain schizophrenia in expecting watershed projects to be "everything to
everyone." On the one hand, they are expected to yield locally relevant solutions; on the
other, they are supposed to be globally relevant with wider impacts ("scaled-up" is the pre
sent jargon).

Like other interdisciplinary, multiple stakeholder and multiple scale projects, SANREM
Ecuador was expected to have impacts far beyond the four small communities where we
worked. Although we were ill-prepared, our project had to take on characteristics of the
growing trend toward Big Science and Big Development in which even small projects must
address simultaneously many objectives through the involvement of many different imple
menting groups. The assumption is that this "bigness" will someway provide more compre
hensive "holistic" answers although in fact it causes ambiguity in project goals. In the case
of truly well-funded projects, there is an indirect correlation between clatity of focus of a
project and the amount of money allocated. The more funds, the less clear the objectives.
This situation is made more complex by the fact that sustainable watershed development pro
jects are often prepared by outsiders and then handed over to field workers for implementa
tion. The objectives determined in the proposal then serve as a kind of straitjacket to kill
creativity. Yet it is possible that halfway through the original project the "buzz words" will
change, requiring the project to shift gears. For these reasons, it is important that organiza
tions and communities be allowed to evolve together using an experimental, open approach.

Looking Toward the Future
The SANREM-Ecuador team (editor and authors of these chapters) hopes this book serves
as an example of good scholarship and sound advice for a new direction in sustainable agri
cnltural and natural resource management. We would have liked to have done more, espe
cially in helping the four communities with their immediate problems. The on-going tensions
between doing good research and "doing good" never left the team. We tried to do both under
difficult funding and management constraints. We are particularly proud of this book which
is an in-depth historical and contemporary analysis of human impact on a single Andean
region. Indeed, this book may reflect one of the most complete interdisciplinary projects ever
carried out in Ecuador or the Andean region. We hope that it will serve as a history and a
benchmark useful for future planning in their communities. As a token of appreciation-we
also published this work in Spanish and delivered copies in July, 2001, to all Nanegal and
Ecuadorian participants and organizations.

In the end, however, the biggest impact of the research and writing process will be on
those who lived through the rewarding research experience. In June, 2000, the Nanegal
SANREM team met for the final time at a small restaurant in Quito to discuss the final touch
es to this volume. Despite the many disagreements we had during the field-based period, this
gathering of the team was extremely lively and warm. We all realized that despite the confu
sion and difficulties, the misconceptions and myths, and the many false starts, we felt reward
ed in having tested the ideas and ideals ofAgenda 21 against harsh field realities. Each of us
came away with the appreciation that sustainability still is the challenge of our generation.
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We have a much humbler image of the power of our conventional methods of analysis, indi
cators, our models and GIS, land use change trends, and social science. We now appreciate
that the values and concerns of the local people regarding their hopes, dreams, and futures
are more complex and interesting than we initially thought. Our research demonstrated
unequivocally that the outside view on what is happening in Nanegal is misguided and poten
tially dangerous. As other projects gear up to "save the environment" of the Nanegal microre
gion, we hope that they too will scrutinize their own conventional theories and assumptions.
We now know that the people of Nanegal need not only science and factual information, but
also better ways to actively explore and engage their values and their dilemmas in the devel
opment process. This, we believe, is the biggest challenge facing sustainability studies today.
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