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Preface

Forests under Pressure — Local Responses to Global
Issues is the third major publication produced by the
Special Project World Forests, Society and Environ-
ment (WFSE) of the International Union of Forest
Research Organizations (IUFRO). The two previous
volumes are Forests in Global Balance: Changing
Paradigms (Mery et al. 2005) and Forests and Society
— Responding to Global Drivers of Change (Mery
et al. 2010).*

IUFRO-WFSE is an open, independent network
of scientists and practitioners steered by 10 interna-
tional research organisations, involving more than
100 researchers from throughout the world. It sup-
ports sustainable natural resources management,
sustainable development and livelihoods, and re-
lated policy processes, focusing principally in two
main efforts: 1) collating, critically analysing, and
synthesising existing scientific knowledge on topics
of international relevance in the forest, society, and
environment interface in order to draw out important
lessons learned and recommendations and 2) under-
taking new research to fill in crucial gaps in exist-
ing knowledge. WFSE addresses these topics in a
cross-sectoral, holistic, and interdisciplinary fashion,
encouraging innovative approaches and anticipating
what will influence future forest-related development
at different scales, from local to global.

The idea to produce this book originated from
discussions in the [UFRO-WFSE Steering Commit-
tee (SC) meetings in Vienna (2011) and Helsinki
(2012). The SC concluded that, despite the consider-
able attention devoted to advancing sustainable forest
management (SFM), increased understanding of the
aspects that foster or hinder progress towards SFM
is needed. The sustainable management of natural
resources, especially forests, is of vital importance
to global, regional, and national efforts to achieve

* Mery, G., Alfaro, R., Kanninen, M. & Lobovikov, M.
(eds.). 2005. Forests in the global balance — Changing para-
digms. IUFRO World Series volume 17. Vienna. 318 p.
Mery, M., Katila, P., Galloway, G., Alfaro, R., Kanninen, M.,
Lobovikov, M. & Varjo, J. (eds.). 2010. Forests and society —
Responding to global drivers of change. [IUFRO World Series
volume 25. Vienna. 509 p.
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sustainable development and should play a key role
in efforts to mitigate and adapt to climate change
and further low-carbon development.

The goal of this book, therefore, is to increase the
understanding of the conditions and combinations
of conditions that foster or hinder progress towards
SFM and forest-related sustainable development.
The book focuses on these conditions at the local
level and also includes processes and influences
originating at broader national and global scales. The
book is divided into four parts: Part I introduces the
rationale, overall structure, and analytical framework
of the book; Part II consists of 27 local- and regional-
level case studies from different parts of the world;
Part III presents a synthesis of the case studies and
the main findings derived from an analysis across
the cases; Part IV is forward-looking and discusses
several of the issues and findings from Parts II and
IIT in the context of future outlooks and scenarios.
We hope that this publication provides invaluable in-
sights that may help advance SFM and forest-related
livelihoods in different parts of the world.
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IN MEMORIAM

Matti Palo, founder of the research project World
Forests, Society and Environment, died in a car ac-
cident in February 2014. He was the professor of
forest economics and an active researcher in the
Finnish Forest Research Institute (METLA), where
he worked for about four decades, until his retirement
in 2003. He is renowned for his work in the field of
forest economics and international forest policy. He
founded the World Forests, Society and Environment
(WESE) project in 1996 as a joint initiative with
METLA, the European Forest Institute (EFI), and
the United Nations University (UNU). Palo was the
director of WFSE until 2001, when WFSE became
a special project of the International Union of Forest
Research Organizations (IUFRO).

Under his leadership, WFSE produced five books
and achieved wide international recognition. The
current [IUFRO-WFSE builds on the foundation he
laid. Palo emphasised the need to develop innova-
tive research, and to focus particular attention on the
intricate relations between forests, society, and the
environment. He also saw the need to address these
issues from a broad, interdisciplinary perspective.
Palo participated actively in international scientific
and policy fora and discussions and was among the
pioneers in modelling the issues related to deforesta-
tion in the tropics. Always full of energy and innova-
tive ideas, he was passionate about his work. Palo
had a strong international orientation throughout his
career. He served as a professor of forest economics
at the Royal Veterinary and Agricultural University
KVL, Copenhagen, Denmark, and lectured about
forest economics, international forest development,
and environmental politics at the University of Hel-
sinki and the University of Eastern Finland, where he
was an adjunct professor. In Costa Rica, he taught at
CATIE (Tropical Agricultural Research and Higher
Education Center) and the United Nations University
for Peace. During his long career, he also worked
as a consultant for FAO in Asia and Africa and as
a visiting professor at Seoul National University in
South Korea. Palo continued to work actively in in-
ternational forest policy research after retirement,
until the last day.

As WESE colleagues of Matti Palo, we express
our profound sense of loss at his passing and our
recognition of and lasting gratitude for his invaluable
contributions to forest research, and to our project.

Gerardo Mery, Pia Katila, and Sinikka Vistild
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Introduction

he present book Forests under Pressure: Local

Responses to Global Issues is the third volume
produced by the International Union of Forest Re-
search Organizations’ Special Project World For-
ests, Society, and Environment (IUFRO-WEFSE).
The two previous volumes are: Forests and Society
— Responding to Global Drivers of Change (Mery et
al. 2010) and Forests in Global Balance: Changing
Paradigms (Mery et al. 2005).

This volume is divided into four parts. Within
each part there are a number of chapters. Part I in-
troduces the overall structure of this volume and
provides an introduction to Part II, which consists
of local- and regional-level case studies. Part III pres-
ents a synthesis of the case studies, drawing on their
findings and important processes within individual
cases. Part IV is forward-looking and discusses sev-
eral of the issues and findings from Parts IT and IIT in
the context of future outlooks and scenarios.

In many parts of the world, forests and forestry
are undergoing far-reaching changes. Indeed forests
are under pressures that threaten the sustainable pro-
vision of forest-based goods and services. These
pressures and the drivers of change affecting for-
ests and forestry were the focus of the two previous
WESE volumes and are briefly summarised in Part I,
chapter 2. Also, in the previous two WFSE volumes,
valuable insights were compiled and presented as key
messages to aid decision-makers and their advisors in
order to foster sustainable forest management (SFM)
and enhance forestry contributions to livelihoods,
well-being, and sustainable development.

To date, general principles and recommendations
provided in numerous publications and by various
processes and organisations have not led to suffi-
cient changes at the local level. In recognition of this
crucial problem, this volume focuses on local- and
regional-level initiatives from different parts of world
to shed light on the prerequisite conditions (PC) and
combinations of these conditions that seem to foster
SFM and forest-related sustainable development at
the local level, including processes and influences
originating at broader national and global scales.

This volume maintains that sustainable manage-
ment of natural resources, especially forests, is of
vital importance to global, regional, and national ef-
forts to achieve sustainable development and should
play a key role in efforts to mitigate and adapt to
climate change and further low carbon development.

PART I: INTRODUCTION

In addition, an underlying premise is that there is no
universally agreed upon definition of SFM and that
SFM incorporates diverse understandings, values,
and interests that change over time in response to dy-
namic and evolving needs of society. In general SFM
aims to maintain and enhance economic, social, and
environmental values of all types of forests for the
benefit of present and future generations (UN 2007).
Endeavours to further SEM often imply trade-offs
between the provision of different goods and ser-
vices and a wide array of diverse, often conflicting,
interests having important effects on the distribution
of these goods and services (for discussion on the
sustainable management of tropical forests, see Part
IV, chapter 2).

SFM has become the general guiding principle
among the international forestry community. Numer-
ous development programs, projects, and initiatives
implemented by governments, non-governmental
organisations, and donor agencies have aimed at
instituting this principle in an effort to increase the
contribution of forestry to livelihoods, local develop-
ment, and conservation. Moving towards SFM has
involved undertaking important policy reforms and
institutional changes not only in the forest sector
but also in other sectors (e.g. land tenure, economic
policy). The outcomes of these efforts have varied
greatly. In many locations unsustainable practices
prevail, while in others, different stakeholders have
managed to develop and/or sustain management re-
gimes and activities that support the sustainable use
of forest resources with contributions to people’s
livelihoods, rural development, and provision of
ecological services.

Major research efforts have been directed to
further increase the understanding of the different
issues and conditions that directly or indirectly af-
fect how natural resources are used and managed
and consequent outcomes. This understanding is
crucial for developing policies and approaches to
foster sustainable resource management in the face of
the drivers of change that threaten forests and forest-
related livelihoods in many regions of the world.
The past decades of forestry research and practical
experiences have yielded important insights into how
forest management is influenced by multiple external
factors linked to different dimensions and operating
at several scales, from local to global. Analysts have
proposed a variety of general frameworks, models,
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and theories that link social, economic, cultural,
political, environmental, and biophysical conditions
with the approaches employed by different actors
to access and manage forests and show how forests
respond to external influences and the resulting trade-
offs. A brief overview of the existing knowledge on
these linkages is presented in Part I, chapter 3.

The analytical framework or “lens” for this book
is presented in Part I, chapter 4. The development
of this framework drew on lessons learned in previ-
ous WESE volumes and other key sources. Its use
encouraged case analysis from a holistic perspec-
tive, focusing attention on the prerequisite condi-
tions and combinations of conditions that seem to
foster progress towards SFM and sustainable local
development. The analytical framework not only
guided the preparation of the case studies but also
served to structure the development of the synthesis
of case studies.

Part II of this book consists of 27 case studies
applying the aforementioned analytical framework.
The case studies focus on areas where considerable
efforts have been undertaken to further SFM and
sustainable forest-related local development. While
most focus on the local level and the interaction
between policies and practices at that level, some
cases embody processes occurring at broader scales,
such as at regional or national levels. With regards to
the prerequisite conditions included in the analyti-
cal framework, beyond their presence or absence,
authors were also requested to focus attention on
interaction among them to foster or constrain SFM.
One of the book’s main objectives is to learn from
the array of local experiences and extract lessons
to boost progress towards SFM, implying greater
contributions to livelihoods and well-being, local ru-
ral development, and conservation of forests goods
and services. These outcomes are crucial to efforts
seeking to mitigate the impacts of global economic
shocks and climate change.

Part III presents a synthesis and comparative
analyses of the case studies. It begins with a con-
cise summary of the findings from the case study
analyses, including reflections on important implica-
tions of these findings for future efforts seeking to
further progress towards SFM (Part III, chapter 1).
It then presents a more comprehensive synthesis of
the cases, first from the perspective of the primary
outcomes of interest of SFM — the contribution of
forests to livelihoods, and to forest extent and con-

dition — and then analysing each prerequisite con-
dition included in the analytical framework across
the cases (Part III, chapters 2 and 3). Following the
across-cases analyses, chapter 4 of Part III directs
attention to interactions among prerequisite condi-
tions within the case studies. This section makes
it clear that measures taken for each prerequisite
condition do not act in isolation, rather, outcomes
depend on complex interactions among them. In this
section, attention also focuses on the influences of
regional/global processes on forest-related policies
and behaviour in the cases studied, demonstrating
that forces/inputs influencing conditions for SFM
originate from different scales, from global to local.
Part I1I ends with a short section on methodological
and analytical considerations, especially in relation
to the availability and quality of information (Part
III, chapter 5).

Part IV focuses on the future of several of the
issues and insights discussed in Parts II and III. Part
IV, chapter 2 explores the evolution of the SFM con-
cept over the past decades and how it might evolve
in coming years. This is an important issue since it
will also influence the strategies required to achieve
SFM, which are at least partially conditional on our
shared understanding of SFM. Part IV, chapter 3 then
applies an analytical exercise deemed to be “forward
looking,” an evolving academic discipline finding
applicability in forest sciences. One important op-
tion of forward looking is the development of future
scenarios, relying primarily on expert knowledge
rather than on statistical models. By using so-called
multi-scale scenarios, forward -looking exercises
can draw on expertise from multiple stakeholders,
including rural communities, small and medium for-
est holders, corporations, administrators, and policy-
makers, thereby adding to the value and bolstering
the legitimacy of scenarios for multiple purposes,
including forest policy formulation. Forward looking
can also be done more specifically by anticipating
trends in the prerequisite conditions that contribute
to SFM. Part IV, chapter 3 summarises the various
FAO Outlook Studies to anticipate future trends in
the prerequisite conditions included in the analyti-
cal framework. The last chapter of Part IV (chapter
4), tries to show how the prerequisite conditions for
SFM might evolve under different Shared Socio-
economic Pathways that are one component of a new
round of climate scenarios, focusing primarily on
socio-economic conditions.

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES
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Forests under pressure

orests account for about one-third of the total

land area of the world (FAO 2010). Throughout
human history, forests have been essential for hu-
man well-being and currently contribute to the liveli-
hoods of an estimated 1.6 billion people worldwide
(World Bank 2004). Forest resources are especially
important for the poor, contributing directly to the
livelihoods of 90% of those living with less than USD
1/day. Forests contribute to livelihoods by provid-
ing subsistence goods and income from the sale of
forest products, inputs to agriculture, and income
from employment. In addition to tangible wood
and non-wood forests products, forest ecosystems
provide a range of services at local, regional, and
global levels, including flood control, air filtration,
soil stabilisation, and climate regulation. Forests also
provide habitat for about two-thirds of the world’s
known terrestrial species. The world’s forests store
a large amount of carbon and it has been estimated
that they account for a large proportion of the world’s
land-based carbon uptake (Pan et al. 2011).

While sustainable management, planting, and
rehabilitation of forests can sustain or increase for-
est-based ecosystem services, deforestation, deg-
radation, and poor forest management reduce their
provision. In many regions of the world, forests
and forestry in general are undergoing far-reaching
changes that threaten the sustainable provision of
forest-based goods and services. During the past de-
cade about 13 million ha of forest at the global level
have been converted annually to other land uses or
lost through natural causes (FAO 2010). Deforesta-
tion, mainly due to conversion of forests to agri-
cultural land, shows signs of decreasing in several
countries but continues at an alarmingly high rate in
others. Agricultural expansion, mainly large-scale
crop plantations, are the main direct cause leading
to forest conversion in the tropics (Chomitz 2007,
Rudel et al. 2009, Pacheco et al. 2011), along with
forest conversion to cattle ranching in the Amazon
(Margulis 2004 and Figure I 2.1). Additional pres-
sures originating in other economic sectors include
such activities as biofuel development and mining.
Several underlying drivers prompting forest change
originate from human activities and include climate
change, population growth and urbanisation, associ-
ated changes in values and consumption patterns,
and globalisation of trade, finance, and investments
(Geits and Lambin 2002).
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By 2050, the world population is projected to ex-
ceed nine billion and the proportion of urban dwell-
ers is likely to be 70%. Nearly all population growth
will take place in developing countries. At the same
time, incomes will rise (UN 2009). With increasing
population and incomes, the global demand for food,
feed, fibre, and energy will also increase. Without im-
proved agricultural productivity, rising food demand
alone will perpetuate deforestation. Rising incomes
in developing countries, especially in emerging
economies, will also increase the consumption of
some products, such as livestock products and cof-
fee, which require large extensions of land, further
increasing pressure on arable lands now under forests
(Gerbens-Leerns and Nonhebel 2005).

In coming years, the world’s energy consumption
is expected to increase dramatically, particularly in
Asia, which will place additional pressure on for-
ests. While fossil fuels will account for most of the
increased energy supply, renewable sources of en-
ergy will gain importance (FAO 2008). There is great
variation in the role of wood as a source of energy
in different regions of the world. Many developing
countries rely heavily on fuelwood and charcoal for
energy, and the consumption of fuelwood is expect-
ed to grow due to population growth, especially in
Africa (FAO 2008). High fossil fuel prices, energy
security concerns, and climate mitigation policies in
developed countries aimed at replacing fossil fuels
with renewable energy have led to rapidly increasing
production of biofuels. Policy promoting the use of
renewable energy, particularly biofuels, to meet the
energy needs of the transport sector has accelerated
the demand for some energy crops, with some likely
direct and indirect effects on forest conversion in the
tropics (Timilsina and Shrestha 2010). Production of
biofuels has tripled since 2000 and is projected to
double again within the next decade (FAO 2009). In-
creasing biofuel production can lead to deforestation
directly when forests are cleared for biofuel crops or
indirectly when other agricultural crops are replaced
by biofuels, thus displacing crops or livestock into
forest areas (Gao et al. 2011).

The pressures on forestlands in many countries of
Africa, Asia, and South America are seen augmenting
due to the rapid increase in demand by foreign and
domestic investors for land suitable for producing
food and energy crops (IFAD 2009). For example,
between 2004 and 2009 the land area transferred to
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Figure 1 2.1 Forest cleared for agriculture in Mato Grosso, Brazil. ©Grid-Arendal/Riccardo Pravettoni
(http://www.grida.no/photolib/detail/cleared-land-in-the-amazon-jungle-brazil_65e5)

investors amounted to 2.7 million ha in Mozambique,
4 million ha in Sudan, and 1.6 million ha in Liberia
(Deininger and Byerlee 2011). It has been estimated
that during the past five years, international inves-
tors have acquired about 50-80 million ha of land
in middle- and low-income countries, through either
purchases or lease agreements, mostly for the devel-
opment of large-scale crop plantations (HLEP 2011).
Zagema (2011) has estimated that 227 million ha of
land have been sold or leased since 2011, mostly to
international investors. While there is not enough
information about where these land deals are located,
it is assumed that a portion of them are forestlands
that could fall prey to agricultural expansion.
Growing urban centres and infrastructure devel-
opment (roads, mines, dams, etc.) increase pressure
on forests in many regions of the world. For example,
today the majority of the Amazonian population lives
in urban areas. Expanding road networks facilitate
access to previously remote forest areas and expand
opportunities for commercial utilisation of land and
forest resources and/or the conversion of forest to
agriculture (de Jong et al. 2010a). In addition, grow-
ing urban populations also imply higher consumption
demands for supply originated in forestlands con-
verted to agriculture in order to meet such growing
demand (DeFries et al. 2010). Furthermore, oil and

gas exploration and exploitation and expanding min-
ing concessions contribute to deforestation and are a
source of forest-related conflicts both in developing
and developed countries (Figure I 2.2). Increasingly,
urban population will also value forests for amenity
purposes and recreation, raising pressures to reserve
forests for recreation, especially near urban areas
(Hagerhill et al. 2010).

Climate change is already affecting forest ecosys-
tems and the services they provide and these effects
will increase in the future. Under most Intergovern-
mental Panel on Climate Change (IPCC) climate-
change scenarios, climate change is projected to
alter the distribution of forest types and tree species
in all biomes; however, the nature and magnitude
as well as their socio-economic and environmental
implications vary. In some regions, forest productiv-
ity is expected to rise for some decades, however,
ultimately, in most areas productivity is expected to
decline (Alfaro et al. 2014). Disturbances associated
with climate change, such as floods, droughts, wild-
fires, and pest outbreaks, can lead to further changes
in forest ecosystems (Seppild et al. 2009, Alfaro et
al. 2010). Climate change will also indirectly affect
forestry by changing the production possibilities and
yields of agricultural crops. Although there will be
gains in some agricultural crops in some regions of

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES
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Figure | 2.2 The search for minerals and the subsequent road constructions are often the first steps for
deforestation as is occurring here in the province of Riau in Sumatra, Indonesia.
©Grid-Arendal/Peter Prokosch (http://www.grida.no/photolib/detail/rainforest-in-sumatra-indonesia_aa2c)

the world, the overall impact of climate change on
agriculture is expected to be negative (Nelson et al.
2009) and could thus increase land demand for ag-
riculture and shift production to new areas.

Increasing global demand for and trade in for-
est and agricultural products can have important
ramifications at regional and local levels, affecting
forest industries, local livelihoods and forests. As
already mentioned, global trade may expand the mar-
ket opportunities for commodity crops that may be
produced at the expense of forestlands, either target-
ing conventional food export markets or expanding
biofuel markets. Large-scale agricultural investment
often follows market opportunities, in many cases
favouring the expansion of mono-crop plantations,
mainly soybeans and oil palms (HLPE 2011). In ad-
dition, expansion of timber trade tends to prompt
timber extraction, often using unsustainable logging
practices. Both, global agricultural and timber trade
have contributed to deforestation and forest degrada-
tion, especially when illegality and poor institutional
capacity have resulted in unsustainable practices
(Galloway et al. 2010).

It is noteworthy that the sources and intensity
of the various pressures on forests differ between
regions and countries, but are affecting the sustain-
ability of forests and forest ecosystem services in all
parts of the world, with differential effects on peo-
ple’s livelihoods and economic development across
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regions. Nonetheless, the impacts of the drivers of
change on forests and forest-dependent people are,
and will continue to be, most severe in less-devel-
oped regions where the pressures on forest are most
urgent and where people lack adaptive capacity due
to poverty and political and institutional marginalisa-
tion. The impacts resulting from those changes tend
also to affect the rural poor most severely, including
smallholders and communities whose livelihoods de-
pend to a large degree on forest resources. In many
cases, a handful of companies and corporations tend
to benefit most from forest intervention and conver-
sion due to unequal social distribution of economic
benefits. The drivers of change affecting forests and
forest-dependent people cut across different scales,
from global to local and vice versa. Global processes
can directly affect the resilience and sustainability
of forests and socio-cultural systems at the local and
regional levels. At the same time, land-use decisions
at the local and regional levels contribute in a cu-
mulative fashion across time and space to global
environmental, social, and economic sustainability,
or lack thereof.

Sustainable management and conservation of the
world’s remaining forests is essential for the continu-
ous provision of forest-based products and ecosys-
tem services. With climate change and the crucial
role that forests have in global climate regulation,
the need to sustain forests is greater than ever.
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Derivation of the analytical framework

3.1 Revisiting current analytical
perspectives

arious concepts, models, and theoretical frame-

works have guided the extensive literature that
addresses natural resource management and the use
and conservation of these resources as well as the
diverse governance modes that are in use to steer
resource use and management. These approaches
have directed attention to different dimensions of
governance and human-environment interactions. A
brief summary of this literature is presented here,
structured around the main themes that feature pre-
dominantly in the existing literature.

3.1.1 Tenure and property rights

Land and forest tenure and property rights to forests
and trees have received increasing attention as cru-
cial social institutions that define access, use, and
management options for natural resources. Tenure
regimes have been broadly classified into private,
state, and common-property regimes, while under
open access, there are no property rights and no de-
fined group of users or owners. Situations resembling
open access arise when the state does not impose
constraints on access or when they are not enforced
and unauthorised or illegal use becomes possible
(Bromley 1991). Property rights consist of a bundle
of rights that include access, withdrawal, manage-
ment, exclusion, and transfer rights and may relate to
different elements or benefit streams of the property.
These rights are divided in different ways between
the state and other actors. In most tropical countries
forest lands are property of the state, and the state
can under different mechanisms grant specific rights
to single persons and legal entities, for instance fami-
lies, companies, communities or community organi-
sations. These rights are often conditional, meaning
that owners have specific rights, but the state reserves
the right to revoke such rights under given circum-
stances, or the rights have a definite duration. The
resulting property regimes are characterised by the
distribution of the right bundles between different
actors as well as the duration and security of the
rights (Schlager and Ostrom 1992). The nature and

PART I: INTRODUCTION

characteristics of the right bundles influence resource
use and management as well as the outcomes for
rights holders. They define the options and oppor-
tunities to benefit from the resource and thus shape
the incentives for sustainable resource management,
including investing in, sustaining, and improving the
resource (e.g. Ostrom and Schlager 1996, Wiebe and
Meinzen-Dick 1998, Deinigner 2003).

Despite the considerable attention devoted to
property right regimes and changes in these regimes,
conclusive information about the relationship be-
tween different regimes and natural resource and
livelihood outcomes remains evasive. A recent exten-
sive review of literature on the relationship between
tenure and forest cover concludes that “globally, the
relationship between tenure regime and forest cover
change is mixed and there is no clear evidence to
suggest that a specific tenure type will ensure for-
est conservation” (Aryal and Pokharel 2011, p. 7).
However, the review also found that tenure security,
including enforcement and monitoring aspects, and
local rule-making were strongly related to improved
forest cover.

A large body of research has focused on the re-
cent changes in forest tenure, especially the devolu-
tion of forest rights to communities and smallholders.
Overall, the devolution of forest rights has not always
led to the improvements predicted by the property
rights theory (Edmunds et al. 2003). Community-
based resource management has been shown to result
in improved management of natural resources and
increased benefits to local actors in some locations
(see e.g. Dev et al. 2003 for Nepal and Beaucham
and Incram 2011 for Cameroon) but not in others.
One explanation is that the devolution polices have
not led to substantive changes in decision-making
rights and benefit-sharing arrangements (Agrawal
and Ostrom 2001, Larson and Dahal 2012). Also, in
order to benefit from forests, those who hold rights
must also have the capacities, know-how, and tech-
nologies necessary for obtaining benefits (Ribot and
Peluso 2003), and these are often lacking.

In many countries the legal framework that de-
fines rights to natural resources (constitution, laws,
and lower-level regulations) has not been created or
developed in a vacuum; instead, it has been overlaid
on existing rule structures that are based on cus-
tomary systems. Diverse customary resource man-
agement systems continue to prevail in rural areas
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in many countries. For example, while almost all
land is formally under government ownership and
administration in Africa, de facto land ownership is
still dominantly based on customary tenure systems
(Alden Wily 2012, Larson and Dahal 2012). More
recently, government policies in some countries have
instituted forest management built on customary re-
gimes or introduced new management arrangements
based on communities or user-groups. However,
overlapping statutory and customary land tenure and
resource management systems leading to competing
claims and conflicts often undermine the security of
both systems (Christy et al. 2007).

3.1.2 Common pool resources and
collective action

The discourse on forest tenure and devolution of
forest rights to local actors is closely related to dis-
courses on common pool resources and collective
action. Collective action is needed for developing
rule systems to regulate the use of resources, but at
the same time the extent to which decision-making
and rule-making are formally devolved to local actors
is defined by the prevailing rights regime (Meinzen-
Dick et al. 2001).

The commons literature has emphasised the
role of transaction costs in the success or failure of
community-based resource management (Ostrom
1990, Agrawal 2001). Transaction costs include the
costs of collaboration (attending meetings, negotia-
tion, and conflict resolution) and costs related to the
enforcement of property rights to natural resources,
monitoring of resource use, etc. These are further
influenced by the characteristics of the resource and
the community. It has been argued that perceived or
actual transaction costs can often exceed the benefits
of collaboration, thus constraining participation and
inhibiting successful resource management (Hanna
1995).

Quite extensive research on common-pool re-
sources management has identified a list of prin-
ciples that facilitate successful collective action and
sustainable resource use. These principles relate to
the resource users, resource characteristics, and po-
litical-institutional environment. More specifically,
conditions that have been related to successful man-
agement of common-pool resources, such as forests,
include, for example, concurrence between the costs
of management (investment of time and resources)
and benefits received, participation in designing and
modifying rules governing resource use and manage-
ment, accountable system for monitoring resource
use, enforceable sanctions for rule violations, and the
existence of low-cost conflict resolution mechanisms
(Ostrom 1990, 2004).

While these general principles have been under-
stood for some time, the reality today is that in only
few occasions have they been successfully applied
or, when applied, have resulted in effective positive
change. The principles for designing institutions for
specific goals have been criticised for neglecting to
recognise that they will not be created in an institu-
tional vacuum. Instead these new institutions will be
added or embedded into a historically and socially
shaped reality where numerous existing institutions
operate. This again directs attention to the locally
specific situations and circumstances, including ex-
isting rules and norms as well as power inequalities,
gender issues, and diverse interests of resource users
(de Konig 2011).

3.1.3 Regulatory framework and
administration

The formal legal and regulatory framework shapes
the options to access, use, and benefit from forest
resources. Property rights regime is a crucial part
of this framework. However, even when property
rights to forest resources have been devolved to local
communities or households, the entitlement to exer-
cise property rights can be enabled or constrained by
administrative arrangements at various scales (Ma-
hanty et al. 2009). In many countries, especially in
the tropics, regulatory frameworks have mostly been
designed to steer and control the actions of large-
scale corporate actors. Lengthy and complicated
processes for getting management plans approved,
obtaining licences and permits, and formalising com-
munity-based organisations can effectively prohibit
communities and smallholders from the benefits of
sustainable use of forest resources (de Jong et al.
2010b, Pulhin et al. 2010). Regulatory frameworks
have also led communities to turn to illegal practices
when formal requirements for forest use and man-
agement are found too cumbersome or expensive to
fulfil (Colchester et al. 2006). In addition, the lack
of implementation and enforcement, illegalities, and
corruption undermine forest administration and the
effectiveness of the regulatory framework, having
important effects on forests, local livelihoods, and
local development (Tacconi 2007).

It has also been widely acknowledged that cross-
scale and cross-sectorial linkages influence forestry
development and forest sustainability. Often, the
strongest drivers of forest change originate from
outside the forest sector (Galloway et al. 2010). Gov-
ernment policies have an important role in defining
whether the regulatory environment enables, encour-
ages, and facilitates collective action and sustainable
use of forest resources.

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES
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Figure | 3.1 Observing wildlife, Chitwan National Park, Nepal. Ecotourism has in some areas con-
tributed to conservation and provided income to local communities. ©Grid-Arendal/Peter Prokosch
(http://www.grida.no/photolib/detail/observing-wildlife-chitwan-national-park-nepal_66a7#)

3.1.4 Economic, social and cultural
issues

Forests have long been recognised to contribute to ru-
ral livelihoods. People living in forest environments
harvest forest products for daily consumption. Many
also commonly trade forest products in markets to
augment their cash income. The absolute contribu-
tion of forests to the overall income varies substan-
tially. According to study that covered 24 developing
countries the average share of forest income in total
household income is about 22% (Angelsen 2014).
Proponents of the possibility of deriving more in-
come maintain that a the contribution to total income
(monetary and non-monetary) suggests the scope to
boost that proportion by increasing production, de-
veloping new value chains, and enhancing the ben-
efits producers of primary forest products capture.
More recently, payments for environmental ser-
vices (PES), especially for carbon sequestration and
storage (REDD+), have been expected to hold great
potential for providing monetary benefits to small-
scale farmers and communities living in and around
forests by compensating them for the environmental
services that they produce through conservation or
sustainable use of forest resources. To date, however,
these expected benefits have not been realised to
the degree envisioned, and instances where the local
actors have benefitted from PES are mainly limited
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to specific projects and a few wider government
programs (Milder et al. 2010, Tacconi et al. 2013).
Institutional aspects, especially tenure and collective-
choice institutions, and contractual issues of PES
schemes have been found to be crucial in mediat-
ing both resource and livelihood outcomes of these
schemes (Tacconi et al. 2013). Similarly, developing
tourism — ecotourism in particular — has been seen
as a way to integrate conservation with the provi-
sion of alternative income sources to local actors
(Figure I 3.1). The success of these efforts has also
been limited. The natural resource and livelihood
impacts vary greatly and are location specific, de-
pending not only on the attractiveness of the natural
resource but also institutional, social, and economic
issues, and the quality of services provided (Sakata
and Prideaux 2013).

There are, however, arguments against the for-
est income-improvement model. Some key issues
are 1) the poor competitiveness of forest products,
for which often more attractive alternatives exists;
2) important local differences in forest dependency
and total forest incomes, with subsequent limitations
of those in the lower-income groups to benefit from
new forest-related economic opportunities; and 3)
limited opportunities to expand forest-based eco-
nomic activities beyond the forestry sector, resulting
in the syndrome of the forestry trap (Sunderlin et al.
2005). Commentators have observed that communi-



20

3 DERIVATION OF THE ANALYTICAL FRAMEWORK

ty-forestry support initiatives will only contribute to
significant changes if they focus on high value forest
products with an established national or international
value chain (Pokorny et al. 2009).

The existing scholarship emphasises the role of
perceived benefits in guiding the use and manage-
ment of natural resources. The benefits can be ei-
ther tangible or intangible, for instance, production
for subsistence use or for sale, soil stabilisation, or
upholding cultural and spiritual values. For differ-
ent actors, individuals, communities, or companies,
etc., to invest time, labour, and funds in sustainable
resource management and conservation, they must
perceive that they will be able to enjoy the fruits
of these investments. This directs our attention to
the benefit-sharing arrangements in national forests
between the state and local actors. In many cases,
policies that have aimed at increasing community
participation in forest management and conserva-
tion have mostly compensated community members
for the labour they have invested in protection and
management activities (Edmunds et al. 2003).

In order to benefit from forests, those who hold
rights must also have the capacities, know-how, and
technologies necessary for obtaining benefits (Ribot
and Peluso 2003). The focus, then, is on the ability
of local actors to access capital and markets and to
technological, managerial, and leadership skills that
shape the opportunities for realising the potential of
forests to contribute to local livelihoods. Develop-
ment of small- and medium-sized forest enterprises,
improving market access, and developing forest-
based value chains as well as capacity-building in
different aspects of forest management have been
central to efforts to harness the potential of forest
resources to contribute to local livelihoods and im-
prove sustainable resource management.

In addition, in recent years community forestry
observers have pointed out imbalances in values be-
tween forest dwellers and actors promoting forest-
based rural development initiatives. The latter hold,
although not always in very explicit terms, values
commonly shared among members of mainstream
society. These include values related to work eth-
ics, capital accumulation, and sharing and social re-
sponsibility that may be fundamentally different than
those held by the supposed beneficiaries of forestry
support initiatives (Gasché and Vela Mendoza 2012).
For some, these underlying contradictions charac-
terising forestry development promoters and the sup-
posed beneficiaries of their efforts largely explain the
limited success of many such initiatives (de Jong et
al. 2010b, Gasché and Vela Mendoza 2012).

The values and practices found in various loca-
tions are an integral part of the traditional (or local)
knowledge that has guided the use and management
of forest resources by local smallholders and com-
munities for generations. The important role of tra-

ditional knowledge is increasingly recognised by the
scientific and policy communities, and conservation
and development organisations. This has been sup-
ported by the general increasing acknowledgment of
different environmental, social, and cultural forest
values. Yet, as concluded by Trosper and Parrotta
(2012), alack of understanding of traditional knowl-
edge still prevails. The authors maintain that tradi-
tional and scientific knowledge should be considered
as complementary in efforts to develop sustainable,
locally adapted forest-management approaches.

Forest values and practices are also often gender
specific. Women and men typically have different
knowledge, roles, uses, and practices in relation to
forest. Policies and development interventions can
thus have disparate effects on men and women.
Gender issues and the situation of disadvantaged
or marginalised groups feature prominently in the
efforts to involve and empower all actors in natural
resource-related decision-making and benefit-shar-
ing. Increasing participatory governance, where dif-
ferent stakeholders have a voice in decision-making
and empowerment of marginalised groups, has been
linked to sustainable resource management (e.g. Per-
sha et al. 2011), but the inadequate resolution of
conflicting interests appears to inhibit progress, even
where participation has significantly improved.

Power relations between different stakeholders
participating in forest-related decision-making pro-
cesses are also important in explaining outcomes
of policies or other kinds of interventions meant to
promote sustainable resource management. Frame-
works to analyse and explain power emphasise the
role of institutions in distributing power across so-
cial groups and mediating access to decision-making
(for historical institutionalism, see Hall and Taylor
1996) or highlight the mechanisms through which
actors try to influence the debates and subsequent
decision-making (for discourse theory, see Winkel
2012). Analysis of opposing discourses is nowadays
acommon tool to capture power (im)balance, and lo-
cal communities themselves have learned to develop
their own discourse (Medina et al. 2009).

3.1.5 Natural resource base

The natural resource base, i.e. the extent and con-
dition of forest and tree resources, define to a sig-
nificant degree the ecological restrictions for forest
management and use and thus the options to man-
age forests for subsistence or commercial purposes.
These options are further shaped by the interaction
between the human and the ecological systems,
particularly the diverse needs for forest goods and
services and the role of forests in local livelihood
strategies.

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES
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Forest-related polices or their enforcement and
the way they are implemented are also often influ-
enced by the condition and extent of forest resources,
especially the commercial value of these resources.
For example, in many countries, devolution policies
have focused mainly on devolving to local actors
the rights to degraded forests or bare lands, while
commercially valuable forest areas have remained
in state control (e.g. Dahal 2003 for Nepal).

3.1.6 International processes

The widely accepted global importance of forests for
providing diverse goods and environmental services
together with concerns for the sustained production
of these goods and services have led to international
efforts to increase sustainable use and conservation
of forests. International processes can influence na-
tional level policies and behaviour at national or lo-
cal levels through different pathways: international
rules, international norms and discourses, markets,
and direct access to domestic policy-making pro-
cesses (Bernstein and Cashore 2000).

The international-rules pathway focuses on the
influences of international policy-making processes
and the resulting legally binding rules and regula-
tions. The international norms and discourse pathway
centres attention on “norms embodied in institutions
or informed by broader practices of global gover-
nance” (Bernstein et al. 2010, p. 112). This pathway
encompasses, for example, the dominant discourse of
SFM and the discourses on “good forest governance,”
participation, decentralisation, tenure reform, and
corruption. The market pathway embodies processes
that attempt to influence policy change through mar-
ket mechanisms. It includes such avenues as boycott
campaigns, environmentally sensitive markets, and
certification systems. Finally, the direct access to
domestic policy processes encompasses for example
efforts of donor agencies, non-governmental organi-
sations, educational institutions, and foreign gov-
ernments to shape national policies through finan-
cial resources, expertise, technical knowledge, and
training (Bernstein et al. 2010). Knowledge on the
extent of influences and the pathways through which
international influences have affected or permeated
national policies and/or directly affected behaviour at
the local level is for the most part lacking. However,
the influences of international forest-related gover-
nance processes on national and local levels can be
expected to vary according to socio-economic and
natural conditions and power relations within the
different entities and among stakeholders exercising
authority over forests.
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3.1.7 Need for a holistic approach

The previous discussion clearly emphasises the im-
portance of local social, cultural, economic, politi-
cal, and environmental conditions in resource man-
agement and use and in mediating the influences
and outcomes of different interventions that aim at
instituting sustainable resource management. The
influences shaping natural resource management
originate at different scales, from local to global,
and often originate from other economic or politi-
cal sectors, indicating the need for interdisciplinary
approaches focusing on the diversity of conditions
affecting resource management across scales. It has
also become clear that the different conditions for
SFM interact in complex ways. The complexity of
issues affecting the use and management of forest
resources and related outcomes and trade-offs has
been acknowledged, and even though most scholar-
ship has focused on some particular aspects of sus-
tainable resource management, some efforts have
been made to develop more integrated approaches.
For example, Sayer and Campbell (2001) recognise
the complexity of natural resource systems and call
for a new integrated research approach including in-
tegration across scales, components, stakeholders,
and disciplines.

The analytical framework presented in section
3.2 was developed in an effort to move towards a
more integrated and holistic approach in analysing
the different conditions that seem to influence forest
resources management, and in particular, associated
forest and livelihood outcomes.

3.2 An analytical framework
for SFM

On the basis of the results and conclusions from the
previous WESE publications and the current scholar-
ship summarised briefly in the previous section (3.1),
we identified what might be termed “prerequisite
conditions (PC)” for progress in SFM. By concen-
trating attention on these PCs, we seek to shed light
on how the presence, absence, and interaction among
these PCs have influenced SFM in the case studies.
The conditions of interest are distributed among four
broad groups: policies, institutions and governance;
livelihoods, capacities, cultural and socio-economic
aspects; natural resource base, and research and
monitoring. These categories consider the reali-
ties of forest users who attribute diverse values to
forests, including economic interests and cultural
values. For analytical purposes, they are presented
here as different categories though in practice the
different conditions interact in complex ways (Figure
I 3.2). These conditions and the interaction among
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Figure 1 3.2 Analytical framework for the case studies.

them are considered to be important in defining the
circumstances that influence the use and manage-
ment of forest resources and related outcomes. The
outcomes of interest are those related to livelihoods
and forest extent and condition.

The way forest users interact with forests is, in
addition to the economic and cultural conditions,
influenced by social conditions, like for instance the
number of forest users in relation to the availabil-
ity of resources, economic stratification and power
relations, and by capacities, whether resulting from
education or experience. These aspects are grouped
under livelihoods, capacities, cultural, and socio-
economic aspects.

The multiple and oftentimes contradictory so-
cietal demands exceed the capacity of the world’s
forests to provide forest goods and services, so so-
cieties have devised regulatory mechanisms to re-
strain appropriation of tangible and intangible goods
and services. The conditions related to the regula-
tory mechanisms are captured under the category
policies, institutions, and governance. Institutions
include formal rules, laws, other regulations, and
policies as well as non-written agreements, norms,
and codes of conduct. Where formal institutions are
in place, public administration is needed to put them
in practice. Policy-making is an important dimen-
sion of public administration. While the previous
representation mostly suggests public administra-
tion of forests at the national or sub-national level,
there is an equivalent at the municipal level and,

oftentimes, at the community level, where rules to
regulate forest use and their enforcement and sanc-
tioning are devised independently of formal regula-
tions or the state administration. The workings of
the institutional-policy sphere are conditioned by the
prevalent governance mode, which may vary from
a top down public administration where bodies that
have constitutional or legal authority dominate rule
setting or policy formulation and implementation,
to self-governance where interested constituencies
largely negotiate and come to agreements indepen-
dently, in which case the constitutional authorities
largely supervise that the parties remain within legal
boundaries.

The category natural resource base brings to-
gether a number of factors that ultimately determine
the level of productivity (forest products and environ-
mental services) that can be expected from forests.
The natural resource base is modified by natural and
anthropogenic disturbances. The responses of for-
ests or related biological environments to external
impacts are highly influenced by multiple environ-
mental and biophysical conditions, elements such as
soil type, climate, type of vegetation and its natural
productivity, and ecosystem conditions, compared to
its undisturbed natural state. In the case of altered
forests, be they forest gardens, forest plantations, or
other types of anthropogenic forests, similar envi-
ronmental and climatic factors, as well as biological
factors (such as tree species and species composition)
influence how those respond to external impacts.

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES



3 DERIVATION OF THE ANALYTICAL FRAMEWORK

A final important category of conditions are those
that generate the necessary knowledge to support
forest management decisions: research and monitor-
ing. Knowledge is one key ingredient in achieving
sustainable development and in contributing to SFM,
and research and monitoring are important in gener-
ating relevant knowledge. In addition, a large body
of valuable traditional and local knowledge related
to natural resources has been accumulated through
practice and custom. This knowledge should be bet-
ter utilised by bringing together different knowledge
systems, the scientific and the traditional systems
(Colfer et al. 2005).

We seek to identify what appear to be the most
important conditions within the above realms that
foster meaningful progress towards forest-related
sustainable development and SFM. Biodiversity
conservation, maintenance of forest cover and condi-
tion, and enhanced livelihoods through forest-based
activities are seen as essential outcomes of this prog-
ress. We are also interested in how the different con-
ditions and their combinations have changed during
the past 20 years and how they (and this change)
have affected sustainable forest-related local devel-
opment and SFM. We are curious both about their
individual effects and in how they interact to con-
tribute to processes of interest. We develop these
insights inductively in Part III by analysing a number
of local initiatives from different regions of the world
presented in Part I1.

PART I: INTRODUCTION

An additional aspect of this analysis is to increase
understanding about how the conditions have come
to exist in some places but not in others, and what
has been the role of international regimes, and other
types of normative, ideological, and coercive pres-
sures from beyond the local community.

Part II of this book focuses on local and regional
experiences and the conditions that have either en-
hanced or hindered SFM or sustainable forest-related
development at the local level within a significant
number of illustrative case studies from around the
world. The studies focus on cases where various
stakeholders have come together to find solutions
to forest-related issues and where considerable
efforts have been undertaken to further SFM and
economically, socially, and environmentally sustain-
able forest-related local development. The analytical
framework described above guided the case study
analyses and helped to classify and review relevant
conditions for understanding local on-the-ground
forest management and related outcomes. It was fur-
ther specified by focusing specific attention on the
issues addressed in the framework questions in Table
I3.1. However, in each case study special attention
was directed to those issues most relevant to that
specific context. The analytical framework is also
used to structure the development of the synthesis
of the case studies in Part III. Important implications
for future efforts seeking to advance SFM are drawn
based on this synthesis and the analyses of the dif-
ferent prerequisite conditions across cases.
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Table I 3.1 Framework questions that guided the case study analyses.

Condition

Question(s)

I Policies, institutions, and governance

Land tenure and rights
to forests and trees

Have there been changes in land tenure regimes and/or in the rights to forests and trees
(e.g. with respect to different forest products and services, including carbon sequestration)
in the past 20 years? Why were these changes made (justification for the changes) and what
if any impacts have resulted from these changes?

Public administration

Have any reforms in public administration been made that affect community and producer
efforts to carry out SFM? What regulations and policy instruments have been put into place
to encourage/discourage involvement in SFM?

Participation and stake-
holder cooperation

What strategies related to participation and stakeholder cooperation are in evidence in
forest-related planning and decision-making in your area of study? If present, please de-
scribe how these are working.

Issues of power and
representation

Can you cite efforts to empower local stakeholders to play a greater role in forest manage-
ment and conservation and related decision-making? What policies and strategies are being
pursued for the purpose of empowering these stakeholders? Are equity and gender issues
considered?

Enforcement of laws and
regulations

Have efforts been made to reduce illegal logging and other illicit activities related to forests
and landscapes and/or promote legality? Can you cite effective efforts related to FLEGT/na-
tional mechanisms that have contributed to strengthening legality of the forest sector in the
area of your case study? Are efforts being made to address issues of corruption?

Reconciliation of differ-
ent land uses

Have there been efforts to reconcile different land uses and to address competing land
uses, such as agriculture and forestry, energy and forestry,among others? Please describe
the most important strategies and initiatives to address intersectorial issues or to encour-
age appropriate land use (e.g.land use planning or other policies/programs to contribute to
the reconciliation of competing land uses).

Long-term societal com-
mitment to SFM

How would you typify the continuity of processes related to SFM in your area of study?
What factors have led to marked disruptions of ongoing processes? To what degree are the
issues related to forests and forestry evident in the national agenda!?

Influences of regional/
global processes on
forest-related policies
and behaviour in the
region of your study?

Which regional/global forest-related processes have had an influence in your area of study,
particularly in policies and stakeholder behaviour! We would like you to use the framework
described in the text to analyse the influences of regional and global forest-related pro-
cesses and the mechanisms through which these influences have occurred.The framework
differentiates four pathways through which international processes may influence policies
and behaviour at the national or local level: I) international rules, 2) international norms
and discourses, 3) markets, and 4) direct access to domestic policy-making processes.VWe
would like you to direct special attention to the influences of the following processes:
REDD, FLEGT, certification, C&l, CDM, CBD, Millennium Development Goals and economic
globalization, but if any other international process has been influential in your region of
study, it should be included in the analysis.
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Il Livelihoods, capacities, cultural and socio-economic aspects

Contribution of forests
and forest resources and
services to livelihoods

In a broad sense, how important are forests to local livelihoods in your area of study,
considering environmental, economic, and cultural benefits? Are traditional knowledge and
cultural links to the forest considered in the development of forestry programs in your area
of study?

Commercial opportuni-
ties, linkages to markets
= value chains

To what extent do local actors benefit economically from their efforts to manage forests
and market forest goods and services? Have efforts been made to integrate local produc-
ers into improved market opportunities, for example, through the value chain approach or
improving the functioning of markets? What results can you cite from these efforts?

Technical, managerial,
leadership

Do diverse stakeholders involved in SFM have access to capacity-building and technical
assistance?! What types of topics are covered in capacity-building programs (for example,
technical aspects, business and managerial, leadership, policy, and regulatory aspects, among
others)?

Access to capital

How do local actors access capital, either by formal or informal channels? Have efforts been
made to create formal mechanisms that provide investment capital to local actors involved
in forest-related activities and what have been the result of these efforts? How have invest-
ments into forest-related activities impacted traditional uses of forests? Are cultural impacts
of “forestry development,” in general, in evidence in your area of study?

Security and conflict

Do serious issues of security and conflict characterise your region of study! How have
these issues affected efforts to progress in SFM?

The role of industrial
forestry

How would you characterise the prevalence of industrial concerns in your region of study?
Are these driven by natural forests or plantations? Does the forest industry engage with
local communities in ways to foster collaboration?

Landscape or ecosystem
management

Do stakeholders involved in SFM in your region of study pursue a landscape level or eco-
system management approach? What have been the most important results of these efforts
and what factors have most influenced outcomes to date?

111 Natural resource base (biophysical conditions)

Extent and condition of
forest resources

How would you typify the forest resources in your area of study with regards to their po-
tential to provide goods and services demanded by society? How would you typify the ten-
dencies with regard to forest resources (forest area and conditions) in your area of study?
What are the major drivers influencing forest extent and condition in your area of study?

Trees outside forests,
including agroforestry

To what degree do trees outside forests contribute to the production of goods and ser-
vices, including ecosystem services?

IV Research and monitoring

Research programmes

In the area of your case study, is there an ongoing research programme to provide informa-
tion to SFM initiatives? Are research efforts devoted to social, cultural, economic, technical,
and policy dimensions of SFM?

Monitoring programmes

Is a continuous monitoring program in place in your region of study to track outcomes?
Is the information generated utilised to redirect ongoing efforts (adaptive management
approach)? Are participatory monitoring efforts in evidence involving local stakeholders in
the process?

Intersection among diverse policies and institutions

“Prerequisite” conditions, policies, and institutions interact in complex ways. These interactions may be synergistic,
somewhat neutral, or even antagonistic.VWe would like you to examine how the aforementioned conditions (present or
absent), policies and institutions, including the international processes, are interacting in your region of study and the
perceived effect(s) of these interactions in fostering or constraining SFM. Please concentrate attention on norms and
instruments employed and vertical and horizontal interactions among policies and institutions.

Projected future trends in the conditions considered

We would like you to consider the likely future trends in relation to the conditions addressed above.What are the
projected trends and changes in the aforementioned conditions and what are the projected effects of these trends on
forests, progress towards SFM, and local livelihoods?

PART I: INTRODUCTION
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I.1 Introduction: Key con-
tributions of Acre case

ince 1998, the western Amazonian state of Acre

has been the site of ambitious policies to sup-
port sustainable forest-based development initiatives.
The result is a long-term successful experiment in
transformation of the state from an outsider-driven
development model based on conversion of forest to
pasture and agriculture to an endogenous, participa-
tory process of development focused on sustainable
use and valorisation of environmental, economic,
social, and cultural assets of the local populations.
Both successes and challenges of this unique ex-
perience provide valuable lessons in the search for
forest-based development approaches. This chapter
documents the success in transformative institutional
and policy development at the state level, impacts
on deforestation and forest-based livelihoods and
industries, and the challenges to ensuring the long-
term continuity of these initiatives in an equitable
and sustainable way.
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A remote state, small in both area (164 128 km?,
63370 square miles) and population (733559 in
2010), and lacking in minerals and potential for great
hydroelectric power, Acre never was a focus of Bra-
zil’s ambitious Amazon development policies of the
1970s and 1980s, nor did the state suffer the mas-
sive in-migration typical of other Amazonian states.
Acre was home to a relatively endogenous popula-
tion with strong social capital and historic cultural
ties to traditional forest-based livelihoods centred
on rubber tapping, dating from the turn of the 20th
century. In the absence of strong economic elites,
and with a largely discredited political class, it was
from Acre’s forest-dwelling communities that inno-
vative land-tenure proposals emerged from success-
ful grass-roots movements in the 1970s and 1980s
to defend forested areas from outside cattle ranchers
(Keck 1995, Allegretti 2007, Cronkleton et al. 2008).
Three successive governors (1998—present) built on
these successes and invested in infrastructure, train-
ing, institutions, market supports, technological in-
novations, and proposals for transformational policy
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initiatives aimed at sustainable, forest-based devel-
opment. The innovative, comprehensive statewide
forest-based development model that emerged was
called florestania, a neologism meaning “forest citi-
zenship;” it combined market-oriented forest-based
development strategies with a strong commitment
to citizenship and participation (Kainer et al. 2003,
Schmink and Cordeiro 2009, Schmink 2011).

The sections in this chapter emphasise the re-
markable connection between Acre’s unique local
cultural history and the transformative policies stim-
ulated by the activism and vision of its forest com-
munities — the rubber tappers. Data presented from
government reports outlining policies, supplemented
by available empirical research, show impressive but
uneven socio-economic impacts of the state’s forest
development programs. The chapter documents the
successes in transformative institutional and policy
development at the state level, remaining challenges,
and lessons learned in Acre for potential applica-
tion of sustainable development policies over the
long term.

1.2 Policies, institutions and
governance

I1.2.1 Land tenure and rights to forests
and trees

The comprehensive forest-development initiatives
under florestania were inspired by the rubber tapper
social movement in the 1980s, led by union organiser
and visionary Chico Mendes (Keck 1995, Allegretti
2007). The rubber tappers’ key achievement was the
national adoption of their proposal to create sustain-
able-use reserves known as the Federal Extractive
Reserve System (RESEX), which recognised tapper
communities’ rights to forests where traditionally
they had lived and worked. RESEX represented a
solution to the land conflict with cattle ranchers and
a recognition of land and resource rights previously
expressed in the unique institution of the seringal
(rubber concession), which was controlled by the
rubber barons during the rubber boom. Rubber tap-
ping (Figure II 1.1) became part of a new common
property regime to be co-managed first by local resi-
dents in partnership with the state (Allegretti 1990,
Esteves 1999, Cardoso 2002, Allegretti and Schmink
2009) and later by a management committee repre-
senting diverse stakeholders.

The new form of land and forest tenure soon
expanded to diverse areas across Amazonia and
throughout Brazil (forest, grassland, and marine) and
became a model for sustainable-use areas in other
parts of the world (Gomes 2009). The addition of
extractive reserves and sustainable-development re-

Figure Il 1.1 Rubber extraction. ©Judson Valentim

serves to indigenous territories, and new state forests
created since 2003, have left 48% of the territory of
Acre under some form of protection. The innova-
tive land reform policy was later incorporated into
Brazilian federal law under the National System of
Conservation Units (SNUC), and inspired other na-
tions to recognise collective land rights for traditional
peoples in sustainable-use areas.

Despite secure land rights and protected forests,
traditional rubber-based livelihoods in RESEX were
undermined by the removal of federal rubber subsi-
dies and declining market prices for rubber starting
in the 1990s. The Acre state government invested
in new subsidies and support programs seeking to
harness new markets for non-timber forest products
(NTFPs) and to provide improved infrastructure and
services to remote communities; some forests ex-
tractivists succeeded in shifting their livelihoods to
off-farm labour, access to social transfer programs,
agriculture and cattle, and Brazil nuts. With the
exception of Brazil nuts, which have established
markets and strong prices, progress in development
of other non-timber markets has lagged, and some
forest communities face the choice between risky
timber-management initiatives and expansion of ag-
riculture and cattle raising. Although Acre’s forests
are still largely intact, increasing deforestation driven
by land-use change, along with changing identities
and aspirations of new generations that are more
urban-oriented, are changing the cultural and liveli-
hood bases of florestania policies.

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES
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Box Il 1.1 Achievements reported by Acre government, 1998-2009

Brasiléia) from 5% to 50%

* S0 oo

More than 200% increase in native rubber production

Acre emerging as Brazil’s second-largest Brazil nut producer, producing 14 035 tons

in 2011 (one-third of national production) and supporting about 5000 families
Development of management protocols for 21 NTFPs (non-timber forest products)
Increased value-added capacity of two new Brazil nut processing factories (in Xapuri and

Production in 2008, by more than 400 rubber tappers of about 103 000 litres of latex for

the Natex Condom Factory (the only one in the world to use latex from native rubber

stands)

@ Lowest deforestation rate in the state for past nine years (0.19%) achieved in 2008,

well below the 1998-2008 average of 0.43%
373% increase in Tax on Circulation of Goods and Services (ICMS)
Average annual GDP increase of 6% and accumulated growth of 26.5% from 2002-2006,

* o

the sixth highest in Brazil

€ 400% increase in net value of forest production

Sources: GoA 2009, Embrapa 2012.

An important legacy of the rubber tapper social
movement of the 1970s and 1980s was the vision of
an alternative development paradigm for the region,
which was carried forward through alliances with
local professionals and activists who supported the
rubber tapper movement, Several key Acrean leaders
subsequently were able to translate their vision into
political mandates at local, state, and national levels.
Acrean rubber tapper Marina Silva, a close ally of
Chico Mendes, was elected Rio Branco town council
member in 1988, state deputy in 1990, and federal
senator in 1994, serving in the senate until 2003. That
year she was named Brazil’s environmental minister,
the first cabinet appointment by President Luis Indcio
(Lula) da Silva, a former labour organiser who once
was arrested by the military government alongside
Chico Mendes in Acre. The Forest Government of
Acre was favoured by this broader political momen-
tum at national and state levels.

1.2.2 Public administration

The successive “Forest Governments” of Acre in-
vested heavily in revamping the public administra-
tion of the state to address the complex challenges
of forest-based development: community forest
management; state public forests; expansion of the
forest-product market chains; forestry education; and
technical assistance (Kainer et al. 2003, Stone 2003,
Schmink and Cordeiro 2009). The pre-existing semi-
autonomous Acre State Technological Foundation
(FUNTAC), created in 1987, already administered
the Antimary State Forest, created in 1988 with mas-
sive financial support from the International Tropi-
cal Timber Organization (ITTO); Antimary would
become a laboratory for the state’s experiments with
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sustainable forest management (SFM) (Shaeff 1998).
Beginning in 2002, the state government built on
these existing programs to develop a complex forest-
oriented infrastructure, supported by large amounts
of funding from the Inter-American Development
Bank, the World Bank, and national sources of fund-
ing in Brazil. These investments provided the basis
for an impressive growth of forest-based enterprises
in Acre, based on existing evidence. Key achieve-
ments reported by the government for 1998-2009
are listed in Box IT 1.1.

Available data clearly show that state and federal
policies are being successful in promoting a decou-
pling of the agriculture and cattle production systems
as deforestation drivers. Annual deforestation has
decreased in Acre from 107 900 ha in 2003 to 28 000
hain 2011 (INPE 2012). Meanwhile, the cattle herd
grew from 1.87 million to 2.55 million head in the
same period and showed a trend towards stabilisa-
tion and even a small decrease in the herd between
2010and 2011 (IBGE 2012). This was accomplished
mainly by farmers’ intensification of cattle produc-
tion systems using improved grass and legume cul-
tivars, improved breeds, reclamation of degraded
pastures, and improved pasture management. This
was supported by the state government’s Ecologic
and Economic Zoning Plan, the newly created State
Institute of Plant and Animal Health, and campaigns
that led the state to be recognised in 2005 by the
World Organisation for Animal Health as free of foot
and mouth disease practicing vaccination (Valentim
and Andrade 2009). Also, logging activities that were
previously unsustainable were mostly converted to
sustainable precision-forest-management systems
(Modeflora, see Box II 1.6 and Figure II 1.2), and
many cattle ranchers now practice SFM activities in
the areas of forest in legal reserves that the Brazilian
Forest Code requires them to maintain. Nearly 30 000



34

| FOREST CITIZENSHIP IN ACRE, BRAZIL

Figure Il 1.2 Low-impact community forest management. ©Judson Valentim

ha of forests were managed in Acre using Modeflora
in 2011, generating an economic benefit of USD
1.94 million. The data on agriculture also show large
decreases in deforestation and a declining proportion
of deforestation in relation to the area cultivated in
agriculture (IBGE 2012).

The Forest Governments implemented a complex
of new laws and institutions that provided support
and incentives for private sector investment in SFM.
These included establishing a state environmental
policy, biodiversity and forestry laws, ecological-
economic zoning, and other supportive policies, in-
cluding a new forest secretariat and a 2006 Science,
Technology, and Innovation Plan (GoA 2006a, 2009).
The state supported the development of a network of
cooperatives for smallholders (Cooperacre, see Box
I 1.5), designed to organise producers into regional
groups for marketing of different forest products,
and an association of entrepreneurial forest manag-
ers (Assimanejo). The existing agricultural extension
service was restructured as an agroforestry exten-
sion service, and the existing agricultural college was
converted to a forestry college to train technicians
recruited from throughout the state, most coming
from families of small farmers and extractive com-
munities. The Federal University of Acre (UFAC)
added a new forestry degree program, complete with
innovative forest residencies (the first in Brazil) that
placed students in industrial or community manage-
ment programs to gain experience. With support
from the Worldwide Fund for Nature (WWF) and

other organisations, the state government created a
state forest certification program, pioneering with
certification of the first state public forest and the
first community forest management project in Brazil
(Stone 2003).

The Acre state government also undertook ambi-
tious institutional development to support payments
for environmental services (PES) programs of di-
verse types (see Boxes II 1.2 and IT 1.3).

Building on the experience of a federal pilot
program called Proambiente (DiGiano 2006, Bar-
tels 2009), in 2008 the state created a comprehensive
program called Valorization of Environmental As-
sets, which sought to support both the development
of sustainable product chains and protection of the
standing forest, including a statewide deforestation
target for 2020 that conformed with international
standards defined by the European Union and Kyoto
Protocol (EDF n.d.).

The Certification for Sustainable Rural Proper-
ties Project, written into state law in 2008, provided
agricultural equipment and training for small pro-
ducers who were voluntarily certified in more sus-
tainable agricultural practices, along with an annual
monetary bonus of about USD 250 per family based
on conditional compliance with sustainable agricul-
tural practices and fire reduction. Extensionists con-
tracted through a network of eight local NGOs were
responsible for visiting approximately 17000 Acrean
farm families four to five times each year (Santos
et al. 2012). Certified producers were required to

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES



I FOREST CITIZENSHIP IN ACRE, BRAZIL

Box Il 1.2 Proambiente: Integrated smallholder social and environmental development

Proambiente was an integrated social and environmen-
tal development program for smallholder households in
rural Amazonia. It was originally envisioned by colonist
farmers along the Tranzamazon Highway, also sup-
ported by rural unions in Acre, and adopted as federal
government policy in 2003. In many ways Proambiente
was an innovative policy because it was originally de-
fined, in part, by local stakeholders (Fearnside 2008).
In Acre, a total of 400 rural households were involved
in the program, which proposed to pay half a minimal
salary per month (USD 95) as a payment for environ-
mental services, as well as to offer training and support
for household farm and extractive activities (Hall 2008).

During the 2003-2008 period, technical and com-
munity field agents made monthly visits to Acre rural
communities involved in Proambiente. Households
created individualised management plans that focused
on environmental issues (i.e. deforestation prevention,
sustainable pasture management, protection of water
bodies, reforestation projects); health (i.e. household
water and waste treatment); production (i.e. training in

green manure use, agroforestry, and green certification);
education; and organisational support.

Despite such innovations, however, Proambiente
experienced difficulties such as frozen funds and or-
ganizational and monitoring issues (Bartels 2009). To
make matters worse, Brazilian law had to be rewritten
(while funding came to a halt) in order to recognise
the economic value of avoided deforestation and other
environmental services provided by standing forests
in the tropics. In the end, households received drasti-
cally reduced payments totalling approximately USD
325 (Hall 2008). The federal program ended in 2010.
During times of frozen federal funding, state and lo-
cal agencies in Acre continued to support the program
in some fashion. Without a monthly payment, most
families still remained in the program (in fact, there
was a waiting list to join the program as late as 2008,
long after payments had stopped), citing technical as-
sistance, training, and outreach as the main benefits of
the program (Vadjunec 2011).

Box Il 1.3 State System of Incentives for Environmental Services

Acre’s State System of Incentives for Environmental
Services (SISA) was passed into law on November 11,
2010. It focuses on the conservation and recuperation
of seven environmental services: 1) carbon sequestra-
tion and enhancement of stocks through forest conser-
vation and management; 2) natural scenic beauty; 3)
socio-biodiversity; 4) water and hydrological services;
5) climate regulation; 6) appreciation of cultures and
traditional ecological knowledge; and 7) conservation
and recuperation of soils (GoA 2010b, Duchelle et al.
2013). SISA is based on the State Policy for the Valu-
ation of Forest Environmental Assets, which involves
recuperation of degraded lands (through reforestation
and revitalised agricultural production) and valuation
of standing forests (through forest management, the
Certification for Sustainable Rural Properties Project,
and payments for environmental services). A new state
entity — the Institute for Climate Change and Regular-
ization of Environmental Services — was created to ap-
prove, register, and monitor sub-projects within SISA.

During the construction of SISA, the draft law was
published and made available through Acre’s state
government website, in addition to being sent to 120
people from more than 72 national and international
organisations for evaluation and feedback. The state
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environment secretariat also held public consultation
meetings with a total of 174 people to discuss the docu-
ment and achieve a fair and efficient structure of benefit
sharing; five meetings were held with technical staff
from local NGOs, three workshops brought together
potential beneficiaries (indigenous people, extractivists,
and rural producers); and a technical seminar included
10 national and international organisations that repre-
sented civil society as well as representatives of seven
state secretariats (GoA 2010b).

The objective of the Integrated Science Assessment
(ISA) carbon component of SISA, which is recognised
internationally as a sub-national REDD+ program, is
to promote the reduction of greenhouse gas emissions
from deforestation and degradation, following the State
Plan for Control and Prevention of Deforestation. Acre
is an important partner in the Governors’ Climate and
Forests Task Force, a sub-national collaboration be-
tween 16 states and provinces from the United States,
Brazil, Indonesia, Nigeria, Mexico, and Peru. Acre’s
ISA-Carbon was chosen as the task force’s Brazilian
pilot REDD+ initiative.

Source: GoA 2010b.
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stop burning agricultural plots and to use a legume
(Mucuna spp.) as a cover crop to fix nitrogen and re-
claim soil fertility, thus allowing the farmers to grow
subsistence crops and to reduce the need for slash
and burn of additional areas of forest. Along with
Mucuna seeds, producers received an agricultural kit
(grass cutter, machete, planter, scythe) to help them
implement and maintain these alternative production
activities over a period of one to eight years.

The valorisation program later was expanded to
include an elaborate new infrastructure for the State
System of Incentives for Environmental Services
(SISA, see Box II 1.3) with regulatory, monitoring,
capacity-building, and enforcement mechanisms
(GoA 2010b, Santos et al. 2012). Four communi-
ties in the priority zone for initial implementation
of SISA were starting to benefit from territorial
planning, including official demarcation of custom-
ary landholdings as well as technical assistance and
direct cash payments for sustainable agricultural
practices (Duchelle et al. 2013). The comprehen-
sive SISA program is the most ambitious and com-
plete Brazilian initiative for environmental services
regulation, providing important learning opportuni-
ties as the nation moves towards developing federal
laws (Santos et al. 2012). Additionally, under the
multi-use umbrella of SISA, in 2010 Acre signed a
historic, sub-national memorandum of understand-
ing (MOU) with the state of California as part of an
agreement on future cap and trade emissions trading
(TFG 2010). In 2012 the state signed an agreement
with the German KFW Development Bank in the
amount of EUR19 million as payment for reductions
in carbon emissions already achieved due to avoided
deforestation, the first state-level REDD initiative of
its kind in the world. These resources will be used
to promote practices that reduce deforestation, such
as sustainable production, forest management, and
environmental conservation (http://www.agencia.
ac.gov.br/index.php/noticias/governo/21891-banco-
alemao-aposta-na-biodiversidade-do-acre.html).

1.2.3 Participation and stakeholder
cooperation

The state government’s concept of florestania, link-
ing the forest with citizenship, and its proposal for an
open form of policy-making with a commitment to
the strengthening of organised civil society in Acre
represented a major departure from previous practices
that lacked dialogue with communities (GoA 2000).
This commitment to participatory governance was
initially put into practice in the implementation of the
Ecological and Economic Zoning (ZEE) Plan to regu-
late activities and plan different land uses throughout

the state (GoA 2000, Schmink and Cordeiro 2009).
The state was mapped first in 1999 at 1:1 000000
scale (GoA 2000) and then at the 1:250000 scale in
2006 (GoA 2006b), producing a set of thematic maps
and land-use plans as the result of a pact among the
different groups of rural stakeholders. As a federally
ratified state law, the ZEE Plan provides the legal
basis for management of protected areas and forests
and for regulation of economic activities in the 12%
of the state that is already deforested (EDF n.d.).
A commission with broad representation from the
government, private sector, and civil society guided a
process of consultation with approximately 150 local
and regional leaders and through public forums in
every municipality of the state (GoA 2000, Santana
2004). A similar participatory discussion process was
later conducted in 2010 in the development of the
SISA program (GoA 2010b) related to the public
consultation regarding socio-economic indicators
for REDD+ (June—September 2011) and a training
and exchange workshop for indigenous leaders in
January—February 2012 (Santos et al. 2012).

The state formed strong partnerships with local
non-governmental organisations (NGOs) such as
the Group for Research and Extension in Agrofor-
estry Systems of Acre (PESACRE) and the Center
for Amazonia Workers (CTA) to support extension
outreach with rural communities related to agro-
forestry and forest management. This included the
participation of six local NGOs in the six-year, USD
150 million Program of Social Inclusion and Sustain-
able Economic Development (PROACRE), which
began in 2007. Focused on education, health, and
sustainable production, the program used a partici-
patory approach to the development of community
development plans in remote and vulnerable re-
gions, linked to growth-pole strategies in rural and
urban areas. State-level councils on environment,
science, and technology; forestry; and sustainable
rural development provided ongoing mechanisms
for input and monitoring of state policies, although
the councils often were perceived to lack the capac-
ity and independence for effective participation, in
part because of the growing dependence of NGOs
and social movements on state funding. The absorp-
tion of grass-roots and NGO leaders and organisa-
tions into the state governance system contributed
to weakening the potential for political pressure on
the government by the social movement.

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES
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1.2.4 Issues of power and
representation

Even with a favourable political conjuncture and con-
siderable financial resources, the Forest Government
still faced considerable challenges, including main-
taining the support of social-movement and grass-
roots constituencies. Some movement leaders wor-
ried that the dynamism of state policies weakened the
movement because its role was no longer clear and
because some policies — such as forest management
and green marketing — were controversial and chal-
lenging new ideas for communities to accept after
years of struggle against outside loggers. The state
and municipal governments absorbed many of the
most talented leaders in universities and NGOs as
well as social-movement leaders themselves, many
of whom became more distanced from their base in
the rural areas (Sant’ Ana 2004, Ehringhaus 2005).

The apparently favourable inclusion of RESEX
in Brazil’s National System of Conservation Units
(SNUC) also undermined the autonomy of reserve
residents in the management of their common prop-
erty, previously their responsibility in collaboration
with the federal agency in charge of RESEX. By
placing the co-management responsibility in the
hands of a broader committee of stakeholders, the
shift undermined the previously central decision-
making role of the local RESEX association (Eh-
ringhaus 2005, Pacheco 2010).

Acre’s public defenders’ office (Ministério Publi-
co) took an active watchdog role, forcing the govern-
ment to enforce burning prohibitions starting in 2009
and demanding that the government provide small
farmers with alternative production practices that did
not require the use of fire. In 2012, the state govern-
ment appealed to federal courts to allow up to 3 ha of
burning for subsistence crops, arguing that achiev-
ing alternative sustainable practices would require
investment in equipment and technical assistance
over many years (Machado 2012). The Acre public
defenders also pursued complaints about irregulari-
ties in forest management procedures and complaints
about relations between loggers and communities
(Ministério Publico do Acre 2012; see also Torres
and Quadros 2011).

As aresult of the public defenders’ burning pro-
hibition, in subsequent years many small farmers
were forced to practice illegal deforestation in order
to grow subsistence crops to ensure their food secu-
rity, and some were notified by the state and federal
environmental agencies of fines amounting to dozens
of thousands of dollars, many times higher than their
total land value. This forced the state government
to shift the focus of its policies towards providing
the more than 20000 families of small farmers with
agricultural machinery (tractors and plows), farm
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inputs (such as lime), and technical assistance to help
them produce food in the areas already deforested.
In 2012 the state government invested more than
USD 25 million from a Brazilian National Economic
and Social Development Bank (BNDES) loan to buy
more than 140 tractors for the Program of Degraded
Land Reclamation for Food Production by Small
Farmers.

1.2.5 Long-term societal commitment
to SFM

State-level investments in permanent infrastructure
and incentives programs seem likely to sustain most
of these SFM programs for the long-term, but the
forestry sector must continue to compete with other
state government development sectors — each with its
social constituencies and political interest groups —
for public resources and attention. One of the indica-
tions of the potential loss of importance of the forest
sector in state policies is the merger of the Secretary
for Forests with others under the umbrella of the
Secretary for Sustainable Forest Development, In-
dustry, Trade, and Sustainable Services (SEDENS).
With all the policies and programs related to these
sectors now under the responsibility of one secretary,
the forest sector may shift from the focus on forestry
in favour of other more urban sectors that are more
organized and have more political power.

An incipient State Forest Fund has been created
to compensate small farmers, although not yet fully
funded (Santos et al. 2012). The certification and
SISA programs, aimed at small producers, have de-
veloped plans over several years to gradually sup-
port the transition to sustainable productive practices
while providing incentives and technical assistance.
The state government’s Sustainable Extractive Re-
serve Project, launched in 2010, spells out a com-
prehensive set of objectives to address the long-term
needs of the extractive reserves. The government’s
2011-2015 development plan contains ambitious
targets for the state’s carbon economy: 1) approxi-
mately USD 45 million worth of project investments
to directly and indirectly generate 11000 jobs ben-
efitting 5000 small producers; 2) 25 000 ha of planted
forests (fruit, rubber, timber), and 3) community-
managed forests expanded to 300000 ha. The aim
is to bring a projected increase of USD 7.5 million/
year in net forest production to benefit 1500 families
(GoA 2011). How realistic these goals are remains
to be seen.

SFM, especially for communities, remains a con-
troversial and experimental proposal among techni-
cians, academics, policy-makers, civil society, and
communities both inside and outside the government
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Box Il 1.4 Changing livelihoods in Acre’s extractive reserves

Studies by Wallace (2004) and Wallace and Gomes
(forthcoming) have demonstrated the continued impor-
tance of forests to rubber tapper livelihoods in the Chico
Mendes Extractive Reserve. However, a longitudinal
study of 24 households including household data from
1996, 2001, and 2006 (Wallace 2009) found extraction
as a percentage of household market-based income to
be falling. While the standing forest, through extrac-
tion of rubber, Brazil nuts, and other fruits and fibres
continued to play an important role in the market-based
income of households, the study documented a rise in
the value and percentage of total household income
from other income sources, such as large animal trade
(cattle) and off-farm income. Off-farm income came
through positions such as health agents and teachers as
well as through labour opportunities, such as carpentry
work (i.e. home construction), as households moved
from traditional homes built of palm slats and fronds to
sawn-wood homes. In addition, state government pro-
grams such as feeder road construction and the building
of storage units to support the state government’s latex
program had created new income-earning opportunities
for the region’s inhabitants. Thus, while households had
seen growth in average income over this 10-year period,
including growth in average per household extractive
income, extraction contributed less as a percentage of
total household income among the 24 study households,
while cattle trade and off-farm labour had grown in
terms of the overall percentage of the total contribu-
tion. In addition, households reported increased income

(Sant’Ana 2004, Zimmerman and Kormos 2012).
Government technicians recognise the urgency of
establishing functioning forest market chains con-
nected to rural communities, but many forest pro-
ducers have resisted the government’s perceived
imposition of timber management programs (Stone
2003, Humphries 2005, Humphries and Kainer 2006,
Fantini and Criséstomo 2009, de Paula 2012).

1.2.6 Influences of regional/global
processes on forest-related policies
and behaviour

Acre’s forest-based development program has been
strongly and directly influenced by global and re-
gional policies, institutions, and resources since
the rubber tapper social movement received crucial
support from international environmentalists con-
cerned with the impact of World Bank policies in
the 1980s (Rich 1985). The 1992 UN Conference

from government social programs, such as pensions,
maternity payments, health disability payments, and
the Bolsa Familia progam, which provided monthly
payments to families with children in school.

While extraction remained an important income
source for households more generally, for lower per
capita-income households, extractive activities were
critical. Of 13 households that received no rural pen-
sion payments over the study period, those with higher
per capita income mainly earned income from cattle
sales and off-farm labour opportunities, rather than
from extractive activities. Other evidence suggesting
the growth of cattle production as a productive activity
include the recent growth in the average pasture area
and number of cattle owned by households (Gomes et
al. 2012). Furthermore, research from these and other
studies shows that certain areas of the reserve have
significantly different levels of both cattle ranching and
pasture development, leading to variables rates of defor-
estation (Vadjunec et al. 2009). Vadjunec and Rocheleau
(2009) suggest that rubber tappers have distinct, often
regional, livelihood preferences based on either agricul-
ture and/or traditional extractive land-use trajectories
— these need to be acknowledged by policy-makers.
Overall, research suggests that paths of development
among households in the reserve are quite divergent,
and future management needs to consider the diverse
paths and preferences of development being followed
and how each may require distinct types of management
(Vadjunec et al. 2009, Wallace 2009).

on Environment and Development in Rio legitimated
the focus on local communities and social benefits
of forests through such documents as Agenda 21.
From that conference emerged the massive Pilot
Program for Protection of the Brazilian Rain Forest
(PPG-T7), which supported widespread experimenta-
tion in forest-based development in Acre and across
the basin, including the 2003 Promanejo program to
support community forest management.

In this same period, partly responding to these
international influences and pressures, the Brazil-
ian environmental agency (IBAMA) began serious
enforcement of deforestation regulations as well as
to develop policies to support community-based cer-
tified forest management (Stone 2003). The 2004
Action Plan for Protection and Control of Defor-
estation in the Amazon (PPCDAM) called for ter-
ritorial planning in forest areas and the promotion
of sustainable and productive forestry management.
New Brazilian legislation passed in 2006 included a
Management of Public Forests Law, a new national
forest service, and a National Forest Development
Fund (Stone 2003).
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I FOREST CITIZENSHIP IN ACRE, BRAZIL

Figure Il 1.3 The Natex condom factory, a public-private-community partnership, purchases latex from
approximately 650 households. ©Judson Valentim

International NGOs and researchers also have
been influential in the development of forest-based
policies and behaviours in Acre. The University of
Florida helped to form the NGO PESACRE in 1990,
which took a lead role in supporting community-
oriented policies and technical extension work with
rural communities; Acre’s long-established Center
for Amazonian Workers also redirected much of its
work to community forest management. The WWF
chose Acre as the site for a regional office and pro-
vided strong support to Acre’s efforts to certify for-
ests. Most recently, Acre has positioned itself well
for REDD initiatives (reduced emissions from defor-
estation and forest degradation), including the sub-
national Governors Climate and Forests Taskforce
(GCF), which selected Acre as a pilot site.

1.3 Livelihoods, capacities, and
cultural and socio-economic
aspects

1.3.1 Contribution of forests and forest
resources and services to livelihoods

Acre’s experience in forest citizenship is anchored in
the state’s history of forest dependence and cultural
identification with the forest: until the 1990s, the
vast majority of the state’s economy and population
depended on forests. This is now changing rapidly,
due to shifting federal policies such as removal of the
longstanding national rubber subsidy for producers,
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which was replaced by a new state subsidy; new lines
of credit that favoured expansion of agriculture and
cattle; declining prices for rubber; and the paucity of
other non-timber income-earning alternatives aside
from Brazil nuts and, to a lesser extent, forest oils
such as copaiba and andiroba. Forests continue to
be important sources of livelihoods in Acre, espe-
cially for the poorest rural households, but rising
incomes were associated less with forest extractivism
and more derived from cattle, off-farm employment,
and government social programs transfers (see Box
I 1.5).

The state’s Chico Mendes Law, a 1999 subsidy
to rubber producers combined with technical as-
sistance and other measures, proved effective in
reaching more than one-third of Acre’s rubber tap-
per families, especially the poorest (Wallace 2009,
Sills and Saha 2011). Along with the new condom
factory and other support programs, these programs
have helped to sustain extractive livelihoods and curb
rural-to-urban migration by some families. However,
by 2011, rubber tapping was so limited that programs
were being developed to promote expansion of culti-
vated rubber trees in pure stands and in agroforestry
systems as part of the state Program of Reclamation
of Degraded Lands, in order to assure future produc-
tion of condoms (Figure II 1.3).

Although highly variable in productivity due to
ecological differences and management practices,
Brazil nuts, with their established global markets,
have provided communities in eastern Acre with an
important source of income over centuries (Wadt et
al. 2005, Kainer et al. 2006, 2007). Acre is second
only to the state of Amazonas in Brazil nut produc-
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Box Il 1.5 Institutions to support forest-product marketing

The FLORA Fair, a forest products fair held annually
in Rio Branco from 1994 to 2005, was established to
provide communities and artisans an opportunity to sell
forest products directly to consumers, promote commu-
nity forest ventures, and raise public awareness about
the strong regional extractive culture (Wallace et al.
2000). FLORA grew from the 1994 participation of
17 communities and artisans with retail sales of ap-
proximately USD 6000 to the 2005 participation of 78
sellers (some from outside the state) and sales of USD
67000 (Wallace et al. 2008). In 2001 FLORA expanded
its activities to promote greater market opportunities
for communities and artisans seeking markets beyond
market fairs stands, to include a rodada de negécios, or
business round table. This event provided a space for
communities and entrepreneurs in Acre to meet and
negotiate contracts with commercial organisations from
Acre as well as other states (Wallace et al. 2008). More
recently, FLORA has been absorbed into the Panama-
zonia Fair, which took place in Rio Branco in 2007 and
2010 (Agencia de Noticias do Acre n.d.). While FLORA
focused on Acre and more broadly the Brazilian Ama-
zon, the Panamazonia Fair has a strongly international
character with participants from eight other countries
including Mexico and countries from Central and South
America. Forest-based initiatives also are featured at the
annual Expoacre, Acre’s week-long annual exposition,
but they represent a minor component of the event’s
main focus on cattle, complete with rodeos and national
country and western stars (Hoelle 2011).

Cooperacre, a cooperative composed of numerous
rural cooperatives in Acre and now the largest coopera-
tive in the Amazon region, has also played an important

tion, most of which is concentrated in the municipali-
ties of Rio Branco, Xapuri, Brasiléia, and Sena Ma-
dureira, where the natural groves are most plentiful
(and markets most accessible). Twenty cooperatives
and associations represent 1500 producers of Brazil
nuts, rubber, or copaiba in their sales to European
importers, some of them interested in nuts certified
to follow social and environmental standards. De-
spite continuing challenges in quality control and
management, by 2006 the government, in partnership
with WWE, had certified 260 Brazil nut-producing
families in nine municipalities of Acre (Martins et
al. 2008). Production rose from only 3629 tons in
1997-98 to 14035 tons in 2011, a record volume
(Martins et al. 2008, Embrapa 2012). A differentiated
state tax on sales of processed Brazil nuts (removed
from inner shells) to other states or for export pro-
vided a competitive advantage to local Brazil nut-
processing plants, while adequate credit provided
by the Amazon Bank, and training for cooperative

role in strengthening regional market systems. Estab-
lished in 2001 with state support, Cooperacre is heav-
ily involved in the state’s Brazil nut trade through the
purchase and processing of nuts, selling more than 4000
tons in 2011 (Almeida et al. 2012), as well as managing
a recently constructed Brazil nut-processing plant in
Xapuri. In addition, Cooperacre manages the logistics
of supply and transport of liquid rubber, or latex, sold
to Natex, the condom factory located in the municipal-
ity of Xapuri, as well as development of new products
made from chemically processed rubber. Opened in
2008, Natex is a public-private-community partner-
ship that now purchases latex from approximately 650
households. The state further supports latex trade by
providing a subsidy payment of USD 2.10 per litre
to households. Natex sells approximately 100 million
condoms per year through a contract with the National
Health Agency. In addition, Cooperacre also has begun
processing diverse regional fruits into pulps, including
agai (Euterpe precatoria) and cajd (Spondias mombin)
at a small plant located in Rio Branco.

A cooperative of community forest managers, COO-
PERFLORESTA, was formed in 2005 with support
from the state government, the local NGO CTA, and
WWEF and has grown to represent 10 communities
and six local associations, representing 140 approved
community timber management plans (Joaquim Meier-
Doernberg, personal communication).

COOPERFLORESTA’s leadership has developed an
entrepreneurial vision, adapting to changes in markets
and economic viability by experimenting with different
forms of partnership with private logging companies,
with continued support from the state and NGOs

and extractive families in good practices for collec-
tion, storage, and processing, stimulated expansion
of industrial capacity in Acre. As a result, sales of
shelled Brazil nuts from Acre decreased from 2410
tons in 2008 to 375 tons in 2011, while sales of
shelled Brazil nuts increased from 638 to 858 tons
in the same period (Embrapa 2012). Another impor-
tant change was the growth of demand for processed
Brazil nuts in the Brazilian domestic market, which
absorbed 100% of the processed product from Acre
in 2011 and led to importation of an additional 150
tons from Bolivia (Embrapa 2011).

A number of initiatives have been implemented
to facilitate access to markets by forest households
and communities, at both the local and national levels
(see Box II 1.5). A project to develop management
plans for copaiba oil begun in 1998 by researchers at
UFAC, in collaboration with the state, produced the
first NTFP management plan approved by IBAMA,
reaching approximately 500 families in nine munici-
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palities of the state (Leite 2004). Despite the potential
pharmaceutical and cosmetics markets for NTFPs,
connecting these markets to forest producers and
products has been challenging (Schmink 2004). For
example, copaiba oil shows substantial promise as a
well-known “natural pharmacy” with many medici-
nal uses, but production is low and highly variable,
and the oils themselves vary widely in colour and
quality, making commercialisation more difficult
(Leite 2004). Global prices for NTFPs may vary
widely; Brazil nut prices ranged from as little USD
1.75 or USD 2.25 to USD 5 per can in 2000 but
sold for as much as USD 8.50 per can in late 2005
(Cymerys et al. 2005, Martins et al. 2008). More-
over, smallholder cooperatives in Acre have often
struggled to survive and to balance political, social,
and economic agendas.

Alongside efforts to support NTFP production,
state and international organisations have invested
heavily in promoting community timber manage-
ment, including inside the extractive reserves, be-
ginning in 2012. A departure from traditional forest
extractive traditions, timber management by commu-
nities is often costly and has uncertain returns, espe-
cially after the first harvests, and requires additional
supporting state investments (Stone 2003, Rockwell
2005, Humphries and Kainer 2006, Rockwell et al.
2007,Fantini and Criséstomo 2009). Models of fu-
ture resource use among agricultural colonists in
Acre suggest significant limits to timber markets as
a source of income at the individual level (Vosti et
al. 2002).

In the past decade, many rubber tappers have
shifted their forest extractivist production strategies
to include cattle raising, even inside the extractive
reserves (Salisbury and Schmink 2007, Toni et al.
2007, Gomes 2009, GoA 2010a). In the upper Acre
region, political and economic changes and positive
cultural perceptions of cattle-based livelihoods have
contributed to this expansion among rubber tappers
and other rural groups (Hoelle 2011). A recent study
in the Chico Mendes Extractive Reserve shows that
deforestation rates have increased in some more
accessible areas, approaching the 10% upper limit
allowed, although the reserve area still is only 8%
deforested and continues to provide a clear buffer
against the deforestation pressures around its bor-
ders (GoA 2010a). More details on changing liveli-
hoods in Acre’s extractive reserves are reported in
Box IT 1.5. The increasing diversity of livelihoods
within RESEX threatens to undermine the rationale
for these sustainable-use units, and weaken the link
between forest livelihoods and forest-based develop-
ment policies.
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1.3.2 Technical, managerial leadership

A new public institutional infrastructure has been
created for forestry and smallholder production, tech-
nical assistance, small business development, and
technology (SEF, SEAPROF, FUNTAC, SEBRAE)
and new training programs developed at technical and
professional levels. A study carried out in 2006 found
that the state’s extension programs were undergoing a
transition (Cosson Mota 2006). Based on producers’
social concerns about resource availability for future
generations, an incipient dialogue with extensionists
was emerging about environmental issues in produc-
tion and support for practices such as maintenance
of forests and recuperation of degraded areas. This
dialogue was reinforced through the Proambiente
program (Bartels 2009, Vadjunec 2011, see Box II
1.2). New technologies for SFM began to emerge
from partnerships between the state government and
forestry research institutions in Acre, including Em-
brapa (see Box II 1.6).

The comprehensive and intersectoral nature of the
reforms undertaken in Acre far surpassed the limited
talent pool of the state’s small population to provide
the necessary technical and social expertise in so
many sectors and activities, a continuing obstacle to
sustainability. Given the experimental and pioneering
nature of many of the policies undertaken to support
sustainable timber and non-timber management, and
to implement participatory programs with communi-
ties throughout the state, few models are available;
Acreans are heroically innovating in their approaches
by drawing on whatever resources they can. Trained
staffing of successive state and local governments,
and of numerous new large statewide programs as
well as the NGOs and civil society groups that sup-
port them remains a continuing challenge for the
florestania proposal.

1.3.3 The role of industrial forestry

Acre state forest policies have focused with increasing
emphasis and clearer successes on industrial forestry
compared to community forestry. Until 1999, an esti-
mated 90% of logging activities in Acre were carried
out illegally (Brilhante 2000). Major resources have
been invested by the state government in developing
the local forest industry, attracting outside companies
and developing certified timber management in the
Antimary State Forest and in private forested areas
through public-private partnerships. In 2006 a private
timber company was recognised by winning second
place in the Chico Mendes sustainable businesses
prize awarded by Brazilian Ministry of the Environ-
ment, as well as the Planeta Claudia Prize, based on
its timber partnership with the rubber tapper com-
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Box Il 1.6 Technologies being developed and used for sustainable forest

management in Acre

@ Modeflora: In this planning method, permanent protection zones in which no

harvesting is allowed are established around riparian areas and for areas with
slopes greater than 20%. Individual trees (DBH>35 cm) that will be harvested are
identified during the forest inventory process. The locations of the protection zones
and harvest trees are collected using global positioning system (GPS) receivers.
The protection zone maps and GPS tree coordinates are then used in planning and
execution of harvest operations

@ LIDAR for forest planning and monitoring: The use of LIDAR (Light Detection and

Ranging, an optical remote-sensing technology) in forest management is not new.
It has been successfully used in temperate forests with similar restrictions to those
of the Amazon. The experience obtained in those regions indicates that LIDAR is
an efficient technology for producing high-quality ground information at relatively
low cost. The technology has been used in managed areas in the Antimary State
Forest. With the data obtained from these LIDAR flights, researchers developed
a regression equation and generated digital models for: forest coverage, logging
impacts, aboveground biomass and carbon stocks, determination of permanent

preservation areas, watersheds, and high-resolution topography.

munity of Sdo Luiz do Remanso, in the municipality
of Capixaba (Xangai 2006). The Xapuri Industrial
Complex, including a flooring factory, has adapted
to shifting global markets by seeking new products
such as doors and windows; meanwhile Xapuri car-
penters producing furniture for local markets were
reduced to illegality due to the state’s focus on high-
end export products (de Aradjo 2011, 2012). Acre’s
designation as an Export Production Zone (ZPE) is
designed to attract Brazil’s logging companies inter-
ested in new markets such as China (GoA 2011). In
2011 sales by Acre’s forestry sector to other states
amounted to USD 33 million, with processed wood
and Brazil nuts representing 70% and 26% of the
total, respectively (GoA 2012.). From 2009 to 2011
the Natex factory produced 60 million condoms that
were absorbed by the National STD/AIDS Program
of the Brazilian Ministry of Health.

1.3.4 Trees outside forests, including
agroforestry

Agroforestry programs have been promoted by
both local and national NGOs and the state govern-
ment’s extension agency (Nobre 1998, de Aratjo
2010). In 1998, the Rio Branco municipal govern-
ment began planning a series of agroforestry poles
to resettle rural-to-urban migrants and recuperate
degraded lands through production for urban con-
sumers (Slinger 1997, 2000), which were expanded
throughout the state after 2000. Since 2011, state

programs have been developed to promote planting
of 25000 ha of trees, including rubber trees to serve
as a future source of supply for the state’s condom
factory (which uses regionally produced local latex)
and to increase the potential to capture environmental
services payments (GoA 2011).

Current government support programs focus on
developing markets for aquaculture and for fruit
pulps. In 2010 the state government launched a very
ambitious USD 125 million aquaculture program in-
volving small, medium, and large farmers that aims
at producing, processing, and exporting 20 000 tons
per year of fish products to other regions of Brazil
and to other countries. This project includes a fish
seed production unit and a fish processing and pack-
ing plant.

Since 2003 Embrapa Acre and the government
of Acre, with the financial support of the Ministry
of Agriculture, Livestock, and Food Supplies, in
partnership with local NGOs and farmers, has de-
veloped a program to integrate trees into pastures
(Arbopasto Program) that planted more than 50 000
trees into pastures to provide shade and improve live
weight gains of crossbred Nelore x Aberdeen steers
(Pereira 2004). Since 2001, Embrapa has also been
developing an on-farm research program in partner-
ship with the Federation of Rural Workers of Acre
(FETACRE) aimed at developing integrated crop-
livestock-forestry production systems adapted to
the socio-economic and environmental conditions
of small farmers in Acre. This research program is
supported by the Brazilian National Environmental
Fund (de Oliveira et al. 2012).
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1.4 Research and monitoring
1.4.1 Research programs

Acre’s SFM efforts have been supported by techno-
logical research carried out by Technology Founda-
tion of the State of Acre (FUNTAC) and Embrapa,
as well as research by professors and students at
UFAC and by international collaborators. WWF had
aregional office in Acre and has provided important
supports to the Acre programs on SFM, especially
certification. The University of Florida has collabo-
rated with UFAC, PESACRE, CTA, and Embrapa
since 1987 on interdisciplinary research and training
(Schmink 1992), producing more than 100 research
publications by 2012, including new research on
methods for estimating Acre’s carbon stocks (Sali-
mon et al. 2011) and on the impacts of the paving of
the Interoceanic Highway (Southworth et al. 2011,
Perz et al. 2012).

Since 1995, Embrapa has carried out research
and training activities to develop and adapt new
techniques and sustainable production systems of
wood and non-wood tree forest products designed for
small-scale production (Stone 2003). These efforts
resulted in recommendation and adoption by Coop-
eracre of good production and processing practices
for Brazil nut production that reduced aflatoxin con-
tamination, which previously restricted exports of the
product, thus adding value and ensuring product safe-
ty. Embrapa Acre also recommended precision forest
management (already adopted in more than 80000
ha of managed forests by large producers) and low-
impact forest management systems for small farm-
ers (with limited adoption by settlers and extractive
families). The latter program included research on
forest dynamics of logged areas; ergometric and eco-
nomic studies on forest operations, logs processing
and transportation; and portable sawmill and micro-
tractors use and adaptation. Training was provided
to smallholders in forest inventory; chainsaw and
portable sawmill use and maintenance; handicrafts
and woodworking; rural business; and community
organisation. The Chico Mendes Institute of Con-
servation of Biodiversity (ICMBio) is considering
applying this method in RESEX, in order to avoid
using heavy machines. In other areas, community
forest management is performed through contracts
between the community and forest companies.

1.4.2 Monitoring programs

The monitoring and evaluation of SISA will be based
on a variety of institutional partnerships. FUNTAC
tracks deforestation, fires, and forest degradation
through National Institute for Space Research (INPE)
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remote sensing technology, as well as using more ac-
curate higher-resolution images of the state (EDF
n.d). In terms of measurement, reporting, and verifi-
cation (MRV) of carbon emissions, Acre is using the
baseline created for the State Plan for Control and
Prevention of Deforestation, which is based on his-
torical deforestation and emissions-reduction targets.
The second version of the baseline will include future
projections based on a scenario without governance,
to be validated through the use of data from the Ba-
sin Restoration Program (PRODES), the ZEE Plan
database, and state vectors of deforestation. Moni-
toring emissions reductions over time will involve
partnerships with Woods Hole Research Center (to
monitor land use), Amazon Environmental Research
Institute (IPAM) (to monitor forest degradation), and
Embrapa (to elaborate a forest biomass inventory),
among others. Acre also is purchasing a LIDAR-
equipped airplane (see Box II 1.6) and has signed
an agreement with the Carnegie Airborne Observa-
tory for training in the use of CLAS-lite systems to
measure forest carbon and forest cover change (EDF
n.d). Additionally, Acre’s government is conducting
a social-environmental monitoring and evaluation
initiative in the Zone of Priority Assistance (ZAP)
BR-364, between Feij6 and Manoel Urbano, through
a partnership with the WWF Sky project.

1.5 Projected future trends in
the conditions considered

Stabilisation of deforestation is a key achievement
in Acre, which was possible due to several interact-
ing policy factors at federal and state levels. These
included: 1) the increased governmental (both federal
and state) capability to monitor, identify, and penalise
farmers who deforest illegally; 2) the decision of
the National Monetary Council to prohibit public
credit for farmers on the list of illegal deforesters;
3) the legal actions of the federal and state public
defenders offices prohibiting the use of fire in Acre;
and 4) the social policies implemented by the federal
government that supply low-income families” with
monthly cash transfers through programs such as
Bolsa Familia and Bolsa Floresta. With the effective
prohibition of new deforestation, and the support
of a multitude of new programs and technologies,
a promising sustainable development scenario has
been launched in Acre. The challenge now is to en-
sure its continued sustainability and equity.
Projected increased demand for wood in national
and international markets provides opportunities for
Acre’s timber exports in the future through the con-
tinued management of certified public forests (SFB
and [IPAM 2011), still controversial as a sustainable
project (Zimmerman and Kormos 2012). Signifi-
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cant advances have been made in establishing and
supporting innovative approaches to forest-based
development in Acre, but significant challenges re-
main. The ongoing emphasis in national policy on
agricultural and infrastructural expansion through
the Growth Acceleration Program (PAC) (de Castro
2012, Salas 2012) is mirrored in modernising ef-
forts in Acre. Land-use and livelihood shifts from
forest product extraction to agriculture and cattle,
even among smallholders, have triggered defores-
tation in many areas, raising questions about the
long-term viability of RESEX as a sustainable-use
reserve. Expansion of larger clearings in Amazonia
has been effectively halted by Brazil’s Forest Code
(which requires that 80% of each holding be kept in
forest), whose terms were approved by the National
Congress and sanctioned by the president of Brazil
in 2012, with many parts pending further regulation
by the federal government. Climate extremes such as
Acre’s drought in 2005 and heavy flooding in 2012
could exacerbate the environmental effects of chang-
ing land-use trends. The recent completion of the
Interoceanic Highway, which connects Brazil with
Peruvian ports via Acre, presents new challenges and
opportunities for the state (Hamilton 2006, South-
worth et al. 2011, Perz et al. 2012).

Rapid socio-political changes also pose new
challenges, including the political weakening of the
rubber tapper social movement, the decline in rubber
tapping and of the rubber tapper identity, the lack of
interest in tapping rubber by younger rural popula-
tions, continued rural-to-urban migration, and the
growing influence of urban and “cowboy” cultures
over the forest-based identity, still kept alive by the
government’s strong emphasis on Acrean cultural
pride (Wallace et al. 2008, Schmink and Cordeiro
2009, Hoelle 2011, Schmink 2011, Vadjunec et al.
2011, Gomes et al. 2012). Ironically, the govern-
ment’s embrace of the goals and ideals of the rub-
ber tapper social movement and involvement of key
leaders in government positions and councils has
weakened the social movement itself, contributing
to the changes in perspective between older activists
and younger generations. Despite strong potential
for carbon marketing and for new pharmaceutical
products (Martins et al. 2008), proposals for en-
vironmental services programs, and other market-
based mechanisms remain controversial, criticised
by some for “commodifying nature” (Conant 2012,
Lang 2012, Letter from the State of Acre... 2012,
Paula 2012).

1.6 Conclusions

Acre’s experiments in forest citizenship policies
have been designed to encompass a comprehensive
approach to building institutional capacity, linking
policies across sectors, and involving civil society
in decisions. Tensions remain both inside and out-
side the government between politically popular
“developmental” measures, such as road building
and industrial development, and environmental en-
forcement and attention to small producer needs
(Sant’Ana 2004), especially with the weakening of
the rubber tapper social movement. These tensions
underscore the ongoing difficulty of balancing long-
term sustainability against the changing short-term
demands of electoral cycles and the need to provide
immediate social benefits.

The Acre experiment with long-term investment
in forest-based development, implemented in close
synchrony with national and international policies
and pressures for SFM over the past two decades,
represents the most sustained and comprehensive ap-
proach to sustainable development in the Amazon ba-
sin; it is an important example for understanding the
local impacts of global issues and policies focused on
forest management. An impressive new set of laws
and institutions have regularised, strengthened, and
expanded forestry production and state economic de-
velopment. Modernisation of public administration
and the opening of policy-making to citizen input,
as well as improved infrastructure and institutions,
all contributed to the impressive gains in expansion
and improvement of forest-product market chains in
the state, stabilisation of deforestation, and measure-
able improvements in life quality for many Acreans,
despite many remaining gaps and weaknesses. The
state constitutes a laboratory for experimentation
with many forms of forest-based development cur-
rently being proposed by international and national
actors.

Several factors have favoured success in Acre,
including its intact forests, strong social capital, and
manageable size. The mobilisation of forest-dwelling
communities and their strong alliances with envi-
ronmental and human rights activists provided the
impetus and the vision of an alternative development
approach based on the forest. An enduring favourable
political conjuncture (over a decade) and capable
leaders were able to place Acre at the centre of new
proposals for sustainable development in the tropics,
with all the inherent risks and uncertainties — not
least of which is the impact of the very changes un-
leashed by development on Acre’s changing society
and landscape.

Given the rapid socio-economic and environmen-
tal changes underway in Acre, the remaining chal-
lenge is to sustain these impressive achievements —
both the commitment to curbing deforestation and to
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forest-based development, as well as the strong social
compact based on equitable participation that under-
lies it. Both depend on maintaining political support
and collaboration between state leaders and the social
groups they represent within the reality of new gen-
erations of Acreans living in cities and removed from
the historic battles and victories that changed Acre’s
history. To continue to build and sustain technical
and political support for Acre’s Forest Government
experiments will require a sustained refocus on the
forest sector and continuing long-term investments
in the development of human and technical capacity
in public, private, and community sectors.
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Abstract: This chapter presents the Argentine experience in fostering sustainable
forest management (SFM) through the construction of a shared forest culture and the
creation of spaces for participation.This ongoing process began |8 years ago, when the
Directorate of Forestry of the Secretariat of Environment and Sustainable Development
adopted the Model Forest (MF) concept that was first initiated by Canada in 1991.
Stakeholders’ participation proves to be a critical factor in advancing forest culture
and promoting SFM.The Federal Government endorsed legal instruments providing for
SFM, forest plantation and provincial capacity-building and institutional strengthening.
This institutional framework allows MFs to reinforce their role in providing spaces for
stakeholders’ participation, particularly marginalised and vulnerable actors. MFs address
SFM and promote sustainable livelihoods by enhancing entrepreneurial and account-
ing skills, fostering production diversification, increasing awareness of traditional and
scientific knowledge, and involving the input of more stakeholders into forest land-
use planning. Networking activities let MFs exchange experiences and carry out joint
activities related to SFM.

Keywords: Forest policy, participatory governance, sustainable forest management, local
level indicators, stakeholder, Model Forest

2.1 Introduction

uring the period of colonisation of the area that

became Argentina, indigenous traditions and
culture became less prominent as the colonial percep-
tions became more dominant. From the actions of the
colonialists, it is evident that they considered forests
an unproductive use of land in contrast to agriculture
and ranching (Gabay et al. 2011). As the global de-
mand for Argentina’s agricultural products rose, the
pressure to convert native forestlands to agriculture
uses increased resulting in the loss and degradation
of much of Argentina’s forests (SAyDS—Direccién
de Bosques 2007).

Well aware of this heritage, the Directorate of
Forestry of the Secretariat of Environment and Sus-
tainable Development in Argentina recognised the
benefits that Model Forests (MFs) could bring to
its own sustainable forest management (SFM) ef-
fort (see Box II 2.1 for MF concept). In 1995, the

PART II: CASE STUDIES

directorate contacted the International Model Forest
Network (IMFN)® and organised the inaugural Ar-
gentina MF (AMF) workshop in early 1996 to estab-
lish a national network of MFs.® There are currently
six MFs and one under development in Argentina
(Figure IT 2.1, Table II 2.1). AMFs, like other MFs
around the world, have governance structures that
involve stakeholders from the public sector, farm-
ers, academia, private sector, civil society, grassroots
organisations, and indigenous communities. Partici-
pants work as equal partners to reach consensus on
their organisational vision and on strategic lines of
action to achieve local-level sustainable development
(SD) with an emphasis on sustainable livelihoods and
poverty alleviation based on SFM and the diversifica-
tion of forest-based products.

(M More information at www.imfn.net.
@ For further information, visit

www.ambiente.gob.ar/bosques_modelo.
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Figure Il 2.1 Map of Model Forests in Argentina.

MFs foster the involvement of stakeholders hav-
ing a wide range of forest values and interests into
equitable and inclusive processes related to develop-
ing sustainable forest landscape planning and local
forest-based development. At the same time, each site
achieves a global connection with peers through their
involvement in the IMFN and the Ibero-American
Model Forest Network (IAMFN). In 2002, Argentina
proposed a joint initiative together with Chile and
the Dominican Republic to facilitate the exchange
of information and experiences at the regional level.
With the involvement of more MFs having Spanish
as their common language, this sub-network evolved
into the present-day IAMFN.®

® For more information, visit www.bosquesmodelo.net.
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There is neither a textbook nor an instruction
manual that outlines the formula for SFM of any
given area, so MFs, as experimental organisations
themselves, must develop and try different ways to
discover how best to contribute to the practice of
SEM. By observing and reflecting on their activi-
ties, MFs gather insights into what is possible to do
and what is not and hopefully gain understanding of
why and how their actions affect progress towards
SFM. This chapter provides insights into the MF
SFM experiences in Argentina since 1996.
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Box Il 2.1 The Model Forest concept

“A Model Forest is a large scale, forested landscape
identified by a group of stakeholders who represent a
variety of forest values, land uses, resource manage-
ment administrations, and land ownership arrange-
ments. The stakeholders voluntarily collaborate to de-
velop and demonstrate Sustainable Forest Management
practices relevant to the Model Forest area through
those who have land use decision authority. All Model
Forests are active members of the International Model
Forest Network™*

The implementation of the concept of Sustainable De-
velopment in forestry, which became known as sustain-
able forest management (SFM), was a proposition that
held great attraction among the public in the late 1980s
and early 1990s (Hall 1996/97). The implementation of
SFM posed a series of operational challenges. At that
time there was no comprehensive understanding of the
breadth of values held for forests. Estimating future
forest values was problematic. It was also difficult to
assess the impact possible forest management decisions
would have on the complexity of social, economic, and
environmental circumstances and on the associated di-
versity of forest values. It became necessary to involve
the public in SFM in a meaningful and accountable way
to determine and to manage for the breadth of forest
values beyond timber extraction and that required the
creation of a new approach to forest management.
The solution proposed was to establish a network
of organisations based on an iterative round table of

Table Il 2.1 Argentine Model Forests.

stakeholders representing a broad array of forest values
and bringing intellectual, practical, and legal authority
to the table. These groups were called Model Forests
(MFs) in reference to the intent that they provide in-
novative approaches to SFM that others could learn
from or model. Participation in MFs is voluntarily and
each participant agrees to work together over time in a
self-organised, respectful, equitable, and learning cul-
ture to develop, implement, and report on acceptable,
credible, and practical approaches to SFM within the
social, environmental, and economic circumstances
of interest to the group. MFs, as organisations, have
no management authority over the land nor do they
hold tenure; rather, they strive to include in their round
tables those having such authority. Governments and the
participants provide funding and expertise to support
logistics and activities related to SFM and each MF
employs a small number of staff to manage its activi-
ties. A national secretariat coordinates network-level
activities with support from the federal government.
As a process with primarily a practical, local focus,
MFs by definition participate in the MF network to
gain and share experiences at the broader and more
global scale and to help each other progress towards
SFM (IMEN 2008b).

* Personal communication with John E. Hall, former Na-
tional Manager of Canada’s Model Forest Program, Natural
Resources Canada, Canadian Forest Service, Ottawa, Canada.

Name Launch Approval Area (ha) Forest region
Formosefio MF 1996 2001 800000 Parque Chaquefio
Futaleufd MF 1996 1998 736000 Bosque Andino Patagénico
Jujuy MF 1999 2002 130000 Selva Tucumano Boliviana
North of Neuquén MF 2001 2007 1500000 Bosque Andino Patagénico
San Pedro MF 1997 2007 443500 Selva Paranaense

Tucuman MF 2005 2008 180000 Selva Tucumano Boliviana
Malargiie MF 2011 Under development  To be defined  Monte

Source: SAyDS — Direccion de Bosques — PNBM 2010. Iniciativa de la Red Nacional de Bosques Modelo sobre Criterios e
Indicadores de Manejo Forestal Sustentable. Note: There were two previous initiatives to create San Pedro MF: in 1997 and
in 2001. The economic and political crises then interrupted the process. In 2007, a new and successful process was launched.
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2.2 Policies, institutions, and
governance

2.2.1 Land tenure and rights to forests
and trees

Over the past 20 years, the legal context of forestry
in Argentina has changed. New national laws and
adjustments in the constitution support the resolution
and clarification of rights of tenure of indigenous
communities to ancestral land“>% and surface rights
to trees to promote an increase the area of forest
plantations”, and formalise in law the constitutional
right of Argentineans to a healthy environment®®,
These new laws and rights create the regulatory
foundations that are the prerequisites for the devel-
opment and implementation of SFM strategies and
practices'” and have created a supportive policy
context for MFs.

Historically, forests and forestry-related issues
lacked visibility on the national agenda; therefore,
the enactment of the new laws referred to in this chap-
ter mark an important milestone regarding SFM and
conservation. However, the implementation process
is complex and demands a sustained effort in order
to strengthen the national and provincial authorities
and enhance inter-jurisdictional coordination. The
challenge, once such laws are enacted, is to translate
their intent into changes in the decisions and actions
on the ground that affect progress towards SFM; this
is where MFs have focused their attention.

2.2.2 Public administration and law
enforcement

The essential prerequisites of SFM are political will
and established tenure. The expression of and respect
for the forest values held by stakeholders over time
is also necessary to build the complex processes and
practices that lead to SFM. These values must be
considered within an understanding of the potential
intended and unintended impacts that actions to meet
stakeholder interests can have on progress towards
SFM (Hall 1993). MFs are designed to discover the
balance among these considerations.

MFs are voluntary associations that agree to
work together towards SFM in their areas. MF or-
ganisations do not hold tenure nor do they have land
management authority; however, they do seek out
and encourage those with such authority to become
participants. In this way, MFs help develop and pro-
vide the information decision-makers (individual or
groups) need to make decisions that support or con-
tribute to SFM within their own areas of jurisdiction
and responsibility. MFs articulate knowledge and
provide advice and information that supports SFM to
administrations responsible for law enforcement.

As participants or close collaborators, tenure
holders can share their practical experience and per-
spectives in the SFM dialogue to help ensure that
MF project design and objectives for SFM include
practical and realistic constraints and opportunities.
Organisations and individuals with tenure that are
involved in MFs can also provide opportunities for
field tests and inform reporting on SFM trial projects.

@ A consequence of Argentina’s endorsement of the International Labour Organisation (ITO) Convention 169 in 1992. The Na-
tional Constitution of Argentina recognises indigenous peoples’ rights and provides them legal entity (article 75, paragraph17).
® Law No 26,331 (2007), Minimum Standards of Environmental Protection for Native Forests, establishes rules for the use
of land for the rational and sustainable management of native forests and provides for financial support to the provinces to
compensate for forests’ environmental services. Provinces classify native forests in three conservation classes according to ten
criteria set forth by the law.

©® Law No. 26,160 provides for a nationwide survey to define indigenous territories and established a blanket ban on evictions
of indigenous communities from 2006 to 2013 that was extended until 2017 under Laws No. 26,554 and 26,894.

™ Law No. 25,080 (1999) and Law No. 26,432 provide regulations with financial support for doubling the area of industrial
plantation forests (to 3M ha) over 10 years, a plantation inventory, technical transfer agreements with international organisations
and tax benefits and economic support for Argentine and foreign investors in establishing plantations and developing timber
industries.

® Law No. 25,675 (General Environmental Law) regulates the constitutional principles described in Article 41 of the Constitution
and determines the minimum requirements for environmental management that are sustainable and suitable for the environ-
ment, preserving and protecting biological diversity, and implementing sustainable development to provide basic environmental
conditions that are equal throughout Argentina.

© National Constitution of Argentina, Article 41 (added by the constitutional Reform of 1994): “All inhabitants have the right to
a healthy and balanced environment, suitable for human development, so that productive activities satisfy present needs without
endangering those of future generations; and have the duty to preserve it.”

(9 Available at http://www.infojus.gov.ar/legislacion/ley-nacional-26331-presupuestos_minimos_proteccion_ambiental.
htm?3.
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MFs promote SFM and play a role in enhancing the
awareness of those in public administration and law
enforcement that there are new laws for SFM and
that there are changes in tenure arrangements and
rights of MF stakeholders as well as new practices in
resource management for SFM as a result of activi-
ties of the MF(s).

MFs hold no authority over the decisions of in-
dividuals nor do they have any authority over the
choices made by other organisations. Participation in
a MF does not mean that any individual or organisa-
tion relinquishes its autonomy nor are they obligated
to follow MF findings or recommendations. Rather,
the MF is an organisation that aspires to include all
stakeholders that can affect the goal of SFM either
positively or negatively. MF participants understand
that it is just as important to include those who can
detract from SFM as it is those who can support
it because changing the attitudes and behaviour of
detractors can often reduce their potential negative
impact on SFM. Inclusion is an important avenue
towards understanding what motivates stakeholder
behaviour.

Through collaboration among their participants,
MFs seek to develop practices that contribute to
broader community aspirations for SFM, ideally by
satisfying the needs of those who hold land tenure
and those with decision-making authority so those
with authority choose to adopt and implement the
proposed SFM practices because they make sense. In
practice, MF organisations must often work towards
SFM without the involvement of all desired stake-
holders. MFs keep their doors open to demonstrate
that new stakeholders are welcome to enter the MF
SEFM dialogue at any time. In this way, the MF is
able to offer insights into local circumstances and
provide direct or indirect assistance to the efforts to
implement new national laws aimed at supporting
SFM.

2.2.3 Direct actions towards SFM at
the Model Forest level

Law No. 26,331, Minimum Standards of Environ-
mental Protection for Native Forests, approved in
2007, provides incentives for SFM and for forest
conservation by prescribing mandatory forest cat-
egorisation according to a set of criteria related to
the environmental, social, and economical value of
forests. The application of this law covers a wide
range of forest uses, ranging from preservation to
land-use transformation for agriculture.

MFs, as a network of local, practical, inclusive,
consensus-based platforms for SFM planning at the
landscape level are well-positioned to participate and
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often to lead in the development and implementa-
tion of initiatives under these laws. MFs can help
identify local issues and build acceptable ways to
support implementation on the ground of the new
laws regarding tenure and SFM. For example, MFs
are active participants in the process of forest cat-
egorisation and land-use planning within the frame-
work of Law No. 26,331(RIABM 2009, 2010, 2011,
2012). Formosefio MF took part in the development
of the Province of Formosa land-use management
plan, particularly in the Strategic Plan for Local De-
velopment (Provincia de Formosa 2007), as well as
the workshops leading to the forest categorisation
prescribed by Law No. 26,331. Tucumén MF offers
another good example of MF involvement in public
policies through its support of the organisation of
forest categorisation workshops throughout its home
province'"V. Moreover, Tucumdn MF collaborates
with the provincial government in development of
management plans for two protected areas: Ibatin
Provincial Park and Santa Ana Provincial Nature
Reserve (Tucumdn MF General Manager’s Progress
Reports 2012-2013, RIABM 2012).

To help encourage SFM and conservation, Law
No. 26,331 also recognises that native forests pro-
vide environmental services and provides for com-
pensation for protection of these services under the
National Fund for the Enrichment and Conservation
of Native Forests. These funds are provided to the
provinces to support the implementation of SFM and
conservation plans. Landowners can apply to their
province for support for SFM or conservation plans
that meet the minimum standards under guidelines
of the Federal Council for the Environment (Con-
sejo Federal de Medio Ambiente 2012). There has
been substantial interest in this fund and widespread
improvement in sustainable land-use decisions is
expected since 2475 plans received support from
the fund in the first three years of implementation
(2010-2013), totalling USD 116.8 million.

Before the enactment of these new laws with the
attached funding, effective law enforcement by ha-
bitually poorly funded public agencies was difficult.
Under Law No. 26,331, 30% of the National Fund is
designated for institutional strengthening to enhance
monitoring of native forests and assisting indigenous
and peasant communities to participate in SFM. Itis
expected that reinforced provincial monitoring and
enforcement capacity will advance forest governance
to reduce illegal logging and other informal activities
detrimental to SEM. Furthermore, the Secretariat of

(D Personal communication with Daniel Manso, former Di-
rector of Flora, Wildlife and Soil — Ministry of Production
Development, Province of Tucuman.
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Environment and Sustainable Development is co-
ordinating a regional initiative aimed at producing
a unified mechanism to ensure legal timber chain
of custody. This System of Forest Management,
Control, and Verification'® has been launched for
Chaqueftio Park, the region where Formosefio MF is
based. MFs are contributing to this effort by promot-
ing awareness about Law No. 26,331 and facilitating
development of and helping in implementation of
local SFM and conservation plans.

The MFs contribute to the land-tenure regularisa-
tion process under the new laws, giving particular
attention to the need of indigenous communities and
Creole farmers to formalise their traditional prop-
erty rights. By establishing a process to support a
program of soft loans as provided by the provincial
government, the Formosefio MF created opportu-
nities for small-scale farmers to purchase land and
regularise their tenure claims."" Formosenio MF has
also mediated negotiations between two indigenous
communities to agree on their respective use of an-
cestral land in Tres Palmitas.!¥ Similarly, San Pedro
MF has helped in articulating land-tenure issues of
indigenous communities (Arce 2013).

MFs are aware that their influence has limits: not
all tenure situations have been resolved. For example,
alarge proportion of land tenure around the Futaleufa
MF remains concentrated among a few large-scale
foreign landowners that have not yet engaged in ten-
ure discussions as proposed by the MF. The main
challenge in the ongoing tenure review processes is
that land uses are changing due to the expansion of
the agricultural frontier into marginal forest areas
(Brown 2013). Marginal forestland without clearly
described tenure is where indigenous communities
are often located. These lands are also commonly
used for formal ranching. Those who can take ad-
vantage of rising commodity prices are converting
marginal forestlands to agricultural uses, which,
in turn, uproots indigenous and peasant communi-
ties and eliminates grazing access. As a result, new
settlements and formal grazing activities are located
even further into the native forests, resulting in more
widespread ecological degradation.

Laws No. 26,331, 25,080 and 26,432 provide a
federal framework for the implementation of SFM
and plantation forests. These laws have proved to
be effective in advancing SFM and conservation.
Small-scale landowners and indigenous communi-

ties struggle to support themselves from traditional
methods. Some provinces have developed strate-
gies, in collaboration with MFs, aimed at achieving
sustainable economic units based on diversification
that include forestry as a key activity (e.g. Province
of Misiones and San Pedro MF). Formosefio and
San Pedro MFs, have been working with their me-
dium- and small-scale farmers in diversifying their
range of economic activities by taking advantage of
funding for forest plantations. Formosefio MF helped
locals establish 160 ha of plantations (Formosefio
and San Pedro MF General Manager’s Progress Re-
ports 2007-2013), and in the San Pedro MF area,
there are 14557 ha of plantation forests for which
tax incentives will be sought).

The forest plantation subsidies under Laws No.
25,080 and 26,432 help small-scale Creole farmers
and indigenous communities implement silvopas-
toral projects and improve the availability of fodder
for cattle in ways that do not lead to deforestation
(Formosefio MF General Manager’s Progress Re-
ports 2010-2013, RIABM 2009, 2010, 2011). The
pilot projects show that improved cattle management
techniques put less pressure on the natural forest
for fodder and enabled farmers to improve income
with reduced numbers of animals. Tucumédn MF has
brought stakeholders from the public and private sec-
tor to participate in planning and conducting SFM
activities and organising workshops for forestland
categorisation within the framework of Law No.
26,331.19 Futaleufd MF partners developed best
practices for cattle management within forestlands
attaining results similar to those of Formosefio MF
(SAyDS-Direccion de Bosques—Programa Nacional
de Bosques Modelo 2011, 2012) and is active in the
development of a regional forest plan for Patagonia
(SAyDS—Direccion de Bosques and CIEFAP 2010,
Van den Heede et al. 2011).

Local culture and traditions often treat natural
resources as inexhaustible, resulting in unsustainable
choices. These engrained habits must be changed for
SFM to occur. To address this, Formoseiio MF is en-
gaged in an ongoing strategy of capacity-building for
SFM that includes local people in SEM research, lo-
cal consultation processes, and workshops that bring
experts and locals together to identify and compare
the impacts that browsing by indigenous herbivores
and cattle has on natural regeneration over time.

The Argentine Model Forest Program (AMFP)

(12 More information available at: http://sacvefor.ambiente.gob.ar/

(3 Personal communication with Noel Carlos Paton, Formoseiio MF general manager.

(4 Personal communication with Noel Carlos Paton, Formoseiio MF general manager.

U9 Further progress is expected through the implementation of the Project ARG/12/013, Apoyo a la Implementacién

del Programa Nacional de Proteccion de Bosques Nativos.

(19 Personal communication with Daniel Manso, former director of Flora, Wildlife, and Soil, Ministry of

Production Development, Province of Tucuman.
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helped develop the Argentine System of Forest
Certification (CERFOAR), which is currently be-
ing reviewed for certification by the Program for
Endorsement of Forest Certification (PEFC)."” The
Argentine Model Forest Program (AMFP) developed
a capacity-building project to prepare the MFs to
implement CERFOAR locally. The AMFP is a mem-
ber of the national Forest Stewardship Council (FSC)
framework."®

2.2.4 Participation and stakeholder
cooperation

Stakeholder participation in the MF

At its core, the MF is a local, inclusive stakeholder
group with a focus on SFM and sustainable local
development. MF organisations are enabling spaces
that foster the meaningful involvement of stakehold-
ers in their participatory governance structures based
on equitable, respectful, and responsible dialogue
(Cornwall et al. 2011). MFs work to provide all
stakeholders with equitable opportunities to have a
meaningful role in developing, testing, and assessing
approaches to SFM (Gabay 2013a). MF capacity-
building initiatives help participants become more
effective by helping them gain more knowledge and
insight into a broad range of SFM issues and expe-
riences. This helps those who have normally been
marginalised or consistently excluded from collab-
orative processes to strengthen their voices in the
SEM dialogue.

MFs also include representatives from all lev-
els of public administration (e.g. the Secretariat of
Environment and Sustainable Development; Min-
istry of Agriculture, Livestock, and Fisheries; Na-
tional Institute of Agricultural Technology; National
Parks Administration; and provincial Ministries of
Production, Environment, Rural Development) as
stakeholders. These public employees bring to the
MF table their interest in pursuing the constitutional
mandates of their organisations to promote progress
and well-being while preserving the environment as
well as their professional expertise, leadership, and
intellectual resources. These mandates align with
the MF objective of SFM. Governments at all lev-
els are responsible for enforcing implementation of
public regulations that govern natural and plantation
forests and land tenure in indigenous communities.

(" PEFC 2013. Argentina seeks PEFC endorsement. Avail-
able at: http://pefc.org/news-a-media/general-sfm-news/1325-
argentina-seeks-pefc-endorsement.

U9 Tt has been organised as a non-profit organisation called
Asociacién Civil Consejo de Manejo Responsable de los
Bosques y Espacios Forestales.
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They also foster SFM and rural development through
capacity-building and technological innovation pro-
grams targeting small- and medium-sized farmers
and indigenous communities. Provincial organisa-
tions also deliver SFM-related programs and often
channel national SFM program funds into their lo-
cal areas. Municipal representatives with MFs are
important collaborators, project leaders, and sup-
portive participants in the governance structures of
all MFs.

Farmers, indigenous communities, and grassroots
organisations are MF key stakeholders because they
make decisions every day that affect natural resourc-
es. Most intervention approaches to SFM and local
development usually consider this population simply
as beneficiaries or recipients of projects, often rel-
egating them to a passive and unproductive role. MFs
involve these stakeholders in the dialogue, empower-
ing them to be protagonists of their own development
needs and to articulate the impact land management
decisions (both their own and those of others) have
on them. Many farmers tend to adopt the stance that
forests are unproductive and only good for converting
to croplands or for forage and fuel wood extraction.
MFs work to change this cultural view by fostering a
broader understanding and acknowledgement of the
role and value forests provide to all. In contrast, many
local, indigenous communities value forests as their
home and main source of food, medicine, energy, and
craft and construction materials. Forests are crucial
in their culture and spiritual beliefs. MFs encour-
age cooperation among small-scale Creole farmers
through the development of grassroots organisations
that empower them with more effective bargaining
skills to protect their resources while helping make
changes that improve their productivity.

Academics participate in MFs and contribute
their expertise in research, innovation, and improve-
ment of local production and SFM. They often take
leadership roles in capacity-building and field activi-
ties. Civil society organisations related to forests,
rural development, and indigenous communities are
valuable MF members and bring funding and sup-
port for capacity-building related to environmental
issues, participatory planning and local economic
development.

Developing and reporting on local-level indicators
to measure MF progress towards SFM

A good example of the MF participatory approach
is the collaborative and inclusive process used to
develop, test, and report on a suite of local-level in-
dicators (LLIs) to measure progress made towards
SEFM in MF areas. MFs, like any responsible publicly
funded organisation, need such a monitoring and re-
porting system to demonstrate accountability and
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efficiency (Principle 5 Program of Activities, IMFN
2008a). By late 2005, the AMF organisations had
matured and were capable of effectively engaging in
and benefitting from a large-scale technical transfer
and networking activity. The AMFP requested and
received technical support from the Canadian Forest

Service (CFS) and Canada’s Model Forest Network

(CMEN) to transfer CMFN experiences and expertise

to the Argentine Model Forest Network (AMFN)

related to development and implementation criteria
and SFM LLIs based on the Montreal Process criteria
and indicators (Proceso de Montreal 2009) and MF
principles-and-attributes framework (RIBM 2007) of
the International Model Forest Network Secretariat
(IMENS).
The LLI project objectives are:

@ Build and implement, through a participatory
process, an LLI framework for monitoring and
reporting on progress towards SFM across the
AMEN that satisfies the IMFNS principles-and-
attributes framework and reflects the interna-
tionally accepted definition of SFM agreed to
by Argentina and the countries in the Montreal
Process and Argentina’s other international SFM
commitments

@ Strengthen local capacities to enable active par-
ticipation in the ongoing development and im-
plementation process for LLIs within Argentine
MFs

@ Contribute to and combine knowledge from lo-
cal, national, and international levels to provide
inputs for policies aimed at improving SFM

The AMFs produced their LLIs for the SEFM frame-
work through a series of participatory joint work-
shops with representatives from all the AMFs and
experts from the CFS and the CMFN (MF of Western
Newfoundland and Labrador). These joint work-
shops shared the LLI experience from Canadian
MFs. Members of the CMFN had benefitted from
the deep commitment of many stakeholders that
brought a broad array of forest values, skills, and
perspectives to Canada’s MF LLI process. The AMFs
sought similar engagement from its MF stakeholders
though a series of national and local participatory
workshops. The LLI process entailed the active in-
volvement of local stakeholders working together
with the AMFP team to develop this SFM monitor-
ing tool to be implemented in their MF (Box 11 2.2).

After a series of alternating joint, national, and
local MF workshops over three years, the MFs com-
pleted and implemented a framework of six criteria
(adopted from the Montreal Process) and 31 MF LLIs
(Table I1 2.2). The LLI process and the results of the
LLI application were presented by a number of MFs
at the XIII World Forestry Congress (2009), Buenos
Aires. By 2011, all 31 indicators were measured in
the six active MFs, which established a baseline for

monitoring progress towards SFM. Work has begun
on a second round of LLI measurements for a na-
tional report.

2.2.5 Reconciliation of different
land uses

MFs are designed to proactively seek out and work
with stakeholders who represent the breadth and
depth of land uses. MF Principle 2 requires that MFs
comprise “alarge-scale biophysical area representing
a broad range of forest values, including social, cul-
tural, economic, and environmental concerns”. MFs
therefore focus on “a working landscape reflective of
the diverse interests and values of the stakeholders
and the uses of the area’s natural resources”. MF
Principle 3 requires MFs to commit to “the conserva-
tion and sustainable management of natural resources
and the forested landscape” (IMFN 2008a).

To affect progress towards SFM, MF participants
seek to understand the choices of land use as well
as the conditions under which those choices are
made. With this knowledge, MFs develop and test
choices in land use that will best bring balance to the
sustainability and distribution of social, economic,
and environmental benefits derived from the land
over time. Change for SFM is incremental within
the dynamic social, environmental, and economic
systems that define MF circumstances. Argentina’s
new forest laws and their accompanying funds have
invigorated the pursuit of SFM by the MFs. The MF
conceptual framework and the availability of human
and financial resources help MF participants identify
and, where necessary and possible, reconcile land
uses within the MF area in support of SFM.

When the general manager of the Tucuman MF
was appointed director of Flora, Wildlife, and Soil
of the province’s Ministry of Production Develop-
ment, the result was a higher profile for the MF ap-
proach within the provincial government, at a time
when Law No. 26,331 required the provinces to clas-
sify their forestlands. Tucuman MF worked closely
with the province to organise workshops for pub-
lic participation in forestland categorisation, using
the MF methodologies that engage stakeholders in
informative dialogue (RTIABM 2010). The MF ap-
proach successfully gained effective participation of
a wide range of stakeholders that helped articulate
the land uses in the area and led to a better stake-
holder understanding that their inputs are valuable
and essential for SFM (RIABM 2009). In a simi-
lar way Formoseno and Futaleufd MFs helped the
forestland categorisation process launched in their
areas (Formosefio MF General Manager’s Progress
Reports 2007-2010).
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Table Il 2.2 Argentina’s National Model Forest Network’s criteria and local-level indicators.

Criteria

Local level indicators

Criterion |. Conserva-
tion of biological diversity

Criterion 2. Maintenance
of the condition and pro-
ductive capacity of forest
ecosystems

Criterion 3. Conserva-
tion and maintenance of
soil and water resources

Criterion 4. Multiple
benefits for society

Criterion 5. Legal, insti-
tutional, and economic
framework for forest
conservation and sustain-
able management

Criterion 6. Governance
and networking

* Area by vegetation type
* Surface of protected areas in IUCN categories
e Effectiveness in managing protected areas

* Area of forest designated for production of timber and/or
non-timber forest products

* Area of forest affected by processes or destructive agents

* Area of forest designated for timber production and/or non-timber forest products,
under responsible forest management

* Area of vegetation by types, classified according to their primary use

* Area of forest designated primarily for protection of soil and water,
over the total land area designated primarily for protection of soil and water
* A landscape-scale plan that includes the use and conservation of soil and
ground water, based on the watershed approach
* Land area with serious land erosion problems
* Area with changes in land use risking alterations in surface runoff

* Number of primary wood products extracted by type and species

* Number of direct beneficiaries by type of project developed by the Model Forest

* Percentage relationship of surfaces according to land tenure regime

* Traditional cultural practices are identified, maintained, and respected

* Number of direct jobs in the forestry sector

* Percentage of primary production locally industrialized

* Area of forest designated for recreation and tourism

* A plan in place for education, awareness, and community sensitization on
key aspects of sustainability of natural resources and the plan is implemented

* Gross Geographic Product (GGP) of the Model Forest area, broken down
by sector

¢ Existence of laws and regulations that promote SFM and their effectiveness

* Annual detailed Model Forest budget

* Yearly state budget execution, classified by jurisdiction, for activities related to
SFM in the area of Model Forests

* Management capacity of the provincial forest authority

* Number and type of organisations representing producers

* Degree of participation in the development of the strategic plan of Model Forest:
a) approval of the strategic plan by board members and percentage of
participants in relation to the total membership of the board
b) strategic plan validation by Model Forest partners, detailing the methodology for
and the % of partners involved in relation to the total
* Relationship between strategic plan objectives and Model Forest plans and/or
programs in other jurisdictions
* Type and degree of consistency of implementation and monitoring mechanisms
of the strategic plan of the Model Forest
* Type, number, and frequency of communication and dissemination activities
of the Model Forest
* Type and number of actions of cooperation among Model Forests
* Model Forest membership by type of partners:
a) percentage of members by sector over the total of organisations interested
in the issues associated with the Model Forest concept present in the territory
of the Model Forest
b) degree of correspondence between the profile of the Model Forest members
and stakeholders of the territory
c) degree to which the composition of the Model Forest in terms of sector
affiliation of its members is reflected in the composition of its board

Source: SAyDS — Direccién de Bosques - PNBM 2010.
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Box Il 2.2 Background note to the cooperation of Canadian and Argentine Model Forest Net-
works in development of SFM local-level indicators for the AMFN

Canada has played a prominent role in bringing SFM
into being and in promoting it as a wise modus ope-
randi both across the country and internationally.
Canada has developed and acted upon an innovative
Jframework of criteria and indicators (C&I), a key
tool that is now helping to make the practice of SFM
a reality (CCFM 2008).

In response to the Forest Principles declared at the
United Nations Conference on Environment and De-
velopment in Rio de Janeiro, June 1992, the Montreal
Process Working Group (MPWG) was formed in
1994. The 12 member nations of the MPWG repre-
sent 90% of the world’s temperate and boreal forests
and understand the need for credible, science-based,
socially acceptable, and international agreed-upon
measures of progress towards SFM at the national
level. They consented to work together to create a
voluntary process to develop a comprehensive set of
criteria and indicators for use by their respective for-
est conservation and sustainable management policy-
makers and to define, measure and report on progress
toward SFM. In February 1995, the 12 countries of
the MPWG, which include Canada and Argentina,
endorsed the C&I of SEM.

Canada developed and released its domestic C&I
framework in 1995 though the Canadian Council of
Forest Ministers (CCEM). These C&I represented
the forest values, or criteria that Canadians wanted
to enhance or sustain and were accompanied by an
initial suite of indicators to report progress towards
SFM at the national level. By 1997, the CCFM
and the Canadian Forest Service (CFS) recognised
a unique opportunity with Model Forests (MFs)
across Canada to pioneer and apply methods for
developing a local-level version of C&I using the
multi-stakeholder approaches at the heart of MFs
that could be linked with national and international
C&I processes.

Through the Canadian Model Forest Network
(CMEN), individual MFs were challenged to be-
gin independently to develop local-level indicators
(LLIs) for reporting local progress towards SFM us-
ing the national criteria as a common suite of forest
values. Canada understood, as a participant in the
MPWG, that global perspectives and technical help
were key elements of success and that MFs would
gain these benefits through an active association
with a broader network of peers. Thus funds were
provided to MFs to enable them to work together
on LLI issues that more than one MF group found
to be a challenge. This approach encouraged local
innovation while simultaneously facilitating the shar-
ing of LLI challenges and their solutions across the
CMEN. The LLI initiatives in each MF helped local

stakeholders to forge long-term relationships and dis-
cover meaningful ways to adapt national frameworks
for planning and monitoring progress toward SFM
to local perspectives. Through the use of the same,
overarching set of criteria, these LLI suites remained
relevant at different scales. Across Canada, each MF
began developing its LLIs and found innovative ap-
proaches tailored to their diverse and broad partner-
ship base and unique combination of perspectives,
forest needs, and circumstances.

The Model Forest of Newfoundland and Labrador
(MFNL) in Canada’s eastern Province of Newfound-
land and Labrador was selected by the CMEN to repre-
sent Canada’s LLI experience in the Canada-Argentina
LLI project. The MENL had an exemplary record of
achievement in developing LLIs that were adopted by
managers and decision-makers into the day-to-day
management of the province’s forests.

The MFENL participants began their LLI process
by building onto work they had done to develop their
Integrated Resource Management (IRM) Plan. The
IRM and the C&I framework were fairly similar in
structure. The IRM required a focus on forest values,
goals, indicators, objectives, and specific practices that
were applicable to LLIs. The MFNL had established a
process to explore forest values and practices through
Value Groups and their work was periodically reviewed
at plenary sessions with more than 40 stakeholders.
They also established a formal data management struc-
ture and assigned measures to responsibility centres,
using these methods to smoothly integrate their IRM
experience and work into a process to develop LLIs
for SEM.

An important step in the LLI approach used by
the MFNL was creation of the Criteria and Indicators
Steering Committee (CISC). The CISC strategic work
plan for the development of its suite of LLIs involved
a comprehensive series of focus group meetings and
partnership workshops. Participants improved their
knowledge of indicator development by first develop-
ing “easy to assess” indicators. These indicators were
not necessarily functional at first but gave the CISC
the ability to share ownership of the process with its
diverse range of participants and ideas. In hindsight, this
approach brought a long-lasting strength to the MFNL
partners and is considered by some to be a more impor-
tant outcome than the actual LLIs that were produced.
As part of the LLI process, the forest industry (Corner
Brook Pulp and Paper Inc. and Abitibi Bowater Inc.)
and government representatives were tasked to explore
possible mechanisms for forest certification. For most
certification schemes, performance indicators are the
most effective way of tracking management impacts
upon forest resources and communities.

Over a period of three years, the CISC facilitated
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Figure A. Schematic representation of the process of transferring LLI expertise from the Canadian Model
Forest Network to Argentina’s Model Forest Network and beyond. Source: Hall et al. 2009.

the development of Newfoundland and Labrador’s
first suite of indicators using its consensus-based,
multi-stakeholder approach. From this process, both
pulp and paper companies developed their own suites
of tenure-based indicators and were later successful
in integrating these LLIs into Canadian Standard As-
sociation’s Z809 forest certification standard. In 2003,
the government of Newfoundland and Labrador devel-
oped, with the assistance of the MF, its own suite of
SFM indicators for the province (Newfoundland and
Labrador Forest Strategy, 2003). The province was not
alone in this evolution of applications. Across Canada,
C&I can be seen in national forest strategies, State of
Forest reporting by other provinces, data collection and
management frameworks, research, and international
trade support.

Since 2007, CMFEN, the MENL, Natural Resources
Canada—Canadian Forest Service (NRCan-CES), the
Argentinean Ministry of Environment and Sustainable
Development, and AMFN have been working to trans-
fer the Canadian experience in LLIs to help develop an
effective LLI process for Argentinean circumstances
(Figure A). Emulating the Canadian approach through
the assistance of experts from the MFNL and the CFS,
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annual workshops involving the six Argentinean MFs
were held and a suite of local-level indicators were
developed (Hall et al. 2009). The AMFP hosted work-
shop in Buenos Aires in March 2012 to the transfer
Argentina’s MFs LLI experience to the MFs from
the other countries of the southern cone of South
America*. Those participating MFs obtained in-
sights into how to initiate the process of catalysing
the adoption of the LLI process at their sites to help
in their progress to SFM.

The LLIs developed through Canada’s Model
Forest Program (Canadian Model Forest Program
2000) were adopted into the process developed for
forest certification across Canada. Canada is the na-
tion with the greatest area of third-party independent-
ly certified forests. There are currently 153 million
ha of certified forests in Canada (FPAC 2014).

* Personal communication with Brian J. Wilson, Director of
Canada’s Model Forest Program, Natural Resources Canada,
Canadian Forest Service, Ottawa, Canada.
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Formoseio, Futaleufi, San Pedro, and Tucuman
MFs are involved in SFM and conservation plans,
receiving support from the National Fund for SFM
and conservation planning activities (SAyDS 2013b).
The AMFP and the MFs are also implementing proj-
ects related to SFM with support from the National
Program for the Protection of Native Forests.!"”
These projects deal with a wide range of issues, in-
cluding implementation of geographical information
systems, forestland and cattle management, certifi-
cation, LLIs, traditional forest-related knowledge,
sustainable livelihoods, local capacity-building, and
public awareness.

The AMFP and MFs organised workshops to
explain the provisions of Law No. 26,331 to local
stakeholders regarding their rights and obligations
concerning SFM (Formosefio MF General Manager’s
Progress Reports 2007-2013). As a result, small-
scale Creole farmers and indigenous communities
were able to obtain support to improve their forest-
related productive activities. MF workshops across
the network involve training activities regarding seed
harvesting and production of seedlings, plantation
establishment, silvopastoral production, beekeep-
ing, handicraft production, water management, food
security and charcoal production®, and integrated
SFM techniques.®"

The National Institute of Agricultural Technol-
ogy (Instituto Nacional de Tecnologia Agropecuaria
— INTA), and the Futaleufi MF partners developed
best practices for cattle management within forest-
land (Tejera et al. 2006, Hansen et al. 2009). INTA
tested these practices with farmers, who received
training and allowed INTA to implement them with
their cattle on their farms. Most farmers adopted the
recommended practices after concluding that good
silvopastoral management improved beef production.
Futaleufd MF and its partners conducted research,
expert consultation, and workshops concerning the
effects of grazing on natural forest regeneration. The
AMEFP, together with Futaleufi MF, organised expert
workshops on forest degradation and the impact of
grazing on forest ecosystems (SAyDS—Direccién de
Bosques—Programa Nacional de Bosques Modelo
2011, 2012; Van den Heede et al. 2011, Van den
Heede 2012).

(19 Project ARG/12/013 Apoyo a la Implementacién del Pro-
grama Nacional de Proteccién de Bosques Nativos.

@9 For more information, visit http://www.ambiente.gov.ar/
default.asp?IdArticulo=293.

@) See more information at http://www.patagoniaandinafor-
estal.blogspot.com.ar/2014/02/jornada-de-capacitacion-en-
cosecha-y.html. http://www.patagoniaandinaforestal.blogspot.
com.ar/2013/11/gira-tecnica-de-bosque-modelo-del-norte.
html,  http://www.patagoniaandinaforestal.blogspot.com.
ar/2013/11/1-taller-de-produccion-de-plantas.html.

2.2.6 Long-term societal commitment
to SFM

MFs have been committed to SFM for almost 20
years in Argentina and the number of sites has in-
creased. The realisation of the MF concept is a work
in progress that has attracted and retained many par-
ticipants over the long term. MFs have put many tools
in place and are in a mode of continuous improve-
ment. They have committed to provide, on an ongo-
ing basis, a place for people to join with others to
promote their interests in SFM. MFs have worked at
the field level with people from all levels of society to
create and share relevant SFM information; identify
and communicate forest values and suggested SFM
practices to local people; and undertake research,
surveys, and trial projects to help stimulate aware-
ness. MFs activities show both the need and the op-
portunities for society to provide continued support
to SFM and have helped implement existing and new
laws that support SFM.

Argentina has demonstrated its long-term commit-
ment to SFM through the adoption of laws and policies
aimed at promoting SFM. For example, federal for-
est Law No. 26,331 recognises forest environmental
goods and services and Laws No. 25,080 and 26,432
support increasing the area of forest plantations.

The Secretariat of Environment and Sustainable
Development has provided support to the AMFN
since its inception. Participants that support MFs over
the long term are empowered and gain pride of pro-
prietorship as pioneers in MF initiatives. For example,
main partners of Formosefio MF include academic
institutions (Centro de Validacién de Tecnologias
Agropecuarias — CEDEVA, INTA, National Uni-
versity of Formosa, Instituto de Formacion Docente
Continua y Técnica Ingeniero Juarez, Escuela Agro-
técnica Provincial No. 11 Pozo de Maza), the public
sector (Secretariat of Environment and Sustainable
Development, Ministry of Agriculture, National Parks
Administration, Provincial Ministry of Production
and Environment, Municipality of Ingeniero Judrez),
grassroots organisations (Asociacion El Algarrobal,
indigenous communities’ organisations), and civil
society (Arandid Foundation, EPRASOL). There is
a similar diversity of participants in all MFs and their
long-term support of the shared vision of each MF is
a demonstration of long-term commitment.

MFs also support each other within the frame-
work of the AMFP. A good example is the collabora-
tive project on sustainable livelihoods by Formosefio
and San Pedro MFs that exchanged knowledge and
experiences to improve the forest-related economic
activities in both MFs.®?

@2 For more information visit http://www.ambiente.gob.
ar/?idarticulo=12227.
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2.2.7 Influences of regionaliglobal
processes on forest-related policies
and behaviour

MFs, by definition, must be part of a network of
MFs to ensure that each is engaged globally to gain
perspectives, insights, and expertise that informs
and shapes SFM activities locally. Activities in
MFs across Argentina are influenced and affected
by processes beyond their borders. The MFs have
a strong record of engaging with numerous inter-
national organisations to address issues that emerge
from both local and international SFM communi-
ties. The MFs and the AMFP have also been active
in contributing their understanding and experience
of SFM processes internationally. In 2002, under
leadership of Argentina and Chile, the governments
of Argentina, Chile, and the Dominican Republic
launched the Latin American and Caribbean Re-
gional MF Network. The regional initiative stimu-
lated exchange among the MFs of Latin America and
quickly attracted participation of other countries to
become the Ibero-American Model Forest Network
(IAMFEN), which currently includes 15 countries.®®

Argentina’s MFs actively contribute and benefit
through their regular interaction with participants in
the IAMFN and IMFN. The AMFP also links with
international donor agencies to address international
issues of mutual interest that include the local per-
spectives and solutions from the MFs.

The AMFP participates in consultations and in-
ternal coordination meetings with Argentina’s rep-
resentatives to the Montreal Process.?® This con-
nection has helped strengthen linkages between the
Montreal Process and the AMFN LLIs. The lessons
learned while the MFs were developing their set of
LLIs were shared with the international forest com-
munity at the XIII World Forestry Congress (2009)
in Buenos Aires.® Also, AMFN’s methodology for
developing the set of LLIs was shared with South-
ern Cone countries through two workshops hosted
by the AMFEN, which resulted in establishment of a
sub-regional MF LLI working group to advance the
implementation of common LLIs across the Southern
Cone and aligned with the Montreal Process.?®

The effects of climate change are expected to af-
fect the forests and their potential to provide resourc-
es and services in the MFs. Futaleufd MF, through

2 For more information, visit www.bosquesmodelo.net and
www.imfn.net.

@9 More information available at http://www.ambiente.gob.
ar/?idseccion=166.

@ Information on this side event is available at http://www.
ambiente.gob.ar/default.asp?IdArticulo=9464.

@6 For more information visit ttp://www.ambiente.gob.ar/
default.asp?IdArticulo=11071.
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the Patagonian Andes Forest Research and Extension
Center (Centro de Investigacién y Extension Forestal
Andino Patagénico — CIEFAP), one of its partners,
helped implement a collaborative project with the
federal Secretariat of Environment and Sustainable
Development and the Japanese International Coop-
eration Agency (JICA)@” within the context of the
United Nations Framework Convention on Climate
Change (UNFCCC) to better understand the local
effects of climate change. Futaleuft and Jujuy MFs
explored the possibility of developing forest-related
Clean Development Mechanism (CDM) projects,
but they were not feasible due to high transaction
costs (SAyDS 2007). Some MFs are currently doing
cost- benefit analyses to determine the feasibility
of deploying MF projects within the framework of
Reduced Emissions from Deforestation and Forest
Degradation (REDD). As well, AMFP officers, with
the San Pedro and Formoseno MF participants, are
working to determine options for the AMFN within
the framework of the preparation phase for a REDD
strategy for the country, with support from ONU-
REDD (SAyDS 2013a).

2.3 Livelihoods, capacities,
cultural, and socioeconomic
aspects

2.3.1 Contribution of forests and forest
resources and services to livelihoods

Within MF areas, the forest provides resources for a
diversity of social, cultural, environmental, and eco-
nomic activity. Local people often have no choice but
to derive their livelihoods from the forest resource
by applying their varying levels of abilities and skill
sets. The view that natural resources are limitless is
a popular misconception resulting in practices that
do not contribute to SFM. It is beyond the scope
of this paper to fully quantify the contribution of
forests to livelihoods within the MF areas. However,
it is known that natural resources within the focus
areas of MFs are used for timber, food products from
agroforestry, cattle ranching, forest fodder, beekeep-
ing, and a wide range of non-timber forest products
(such as fruits, nuts, handicrafts, textiles, flowers,
plants and medicines), and tourism.

MFs seek to discover how the resourcefulness
and technical and entrepreneurial skills of forest us-
ers can be directed to enhance SFM. The expectation

@) Cooperation Project “Fomento de las Actividades de
Forestacién y Reforestacién dentro del MDL'”. For more infor-
mation, visit http://www.ambiente.gov.ar/?Idarticulo=5073.
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of the MF is that the entrepreneurs, given correct
training and motivation, could optimise the value of
the forest resources they extract while their extrac-
tion practices contribute to SFM. MFs also seek to
find ways that would help entrepreneurs increase
their revenues by improving access to capital. Ideally
these small loans would encourage entrepreneurs to
increase the resilience of the natural ecosystem by
using forest management techniques (including har-
vesting and regeneration practices) that help achieve
SFM. MFs are also looking for effective means to
promote the connection between forested lands and
those socio-economic activities beyond the edge of
the forest that depend on forest-provided ecosystem
goods and services, such as forest-based water sup-
ply and habitat for crop pollinators.

The key purpose of each MF is to enhance stake-
holders’ abilities so that they can more effectively
work together and engage in addressing the complex
and complicated challenges posed when attempting
to incorporate SFM into local day-to-day forest-
based activities. Ultimately, the activities that the
MFs undertake, such as regular meetings, workshops,
field reports, and research projects, are intended to
overcome social stigmas and help MF participants
recognise and integrate useful information and strat-
egies for SFM from many sources. These sources
include academia, government officials, business
people, and those with traditional knowledge and
local, practical experience.

Indigenous communities and small-scale farmers
at MF sites have a long history of using forestlands
for a significant portion of their income and for their
quality of life; therefore, many MF activities for SFM
practices are geared towards meeting these needs.
Traditional knowledge is considered an important
asset in SFM planning and there are ongoing initia-
tives to collect that knowledge and make it avail-
able now and for future generations. The AMFP and
San Pedro MF are implementing a project to collect,
verify, store, and share traditional forest knowledge
and management experiences from indigenous com-
munities and farmers in the MF area.®® Futaleufd
MF is collecting and verifying information about
traditional wicker weaving practices and about lo-
cal medicinal herbs in the Percy River community
(Futaleufi MF 2013) for the purposes of enhancing
forest resource use for local benefits. This informa-
tion will be shared among MF participants across
the network (RIABM 2009).

In the Formosefio and Futaleufi MFs, forest-
based income is often the sole source of livelihoods
for a substantial number of indigenous communi-
ties, many of which depend on income from cattle

% UNDP Project ARG/12/013 Apoyo a la Implementacién
del Programa Nacional de Proteccion de Bosques Nativos.

ranching within forestland. These MFs are working
on capacity-building for SFM with an emphasis on
silviculture for native forests, rehabilitation planting,
timber and non-timber forest products® (RIABM
2009, 2010, 2011), and sustainable cattle manage-
ment in forest ecosystems. In order to advance this
work, the MF is implementing silvopastoral proj-
ects with technical support from CEDEVA (RIABM
2009, 2010, 2011) and financial support from the
Secretariat of Environment and Sustainable Develop-
ment under forest incentives from Laws No. 26,331,
No. 25,080, and No. 26,432.4% In contrast, income
derived directly from forests is less important in the
Tucumédn MF area; instead, income comes mainly
from sugar cane, lemon and berry production, and
tourism. Tucumdn MF therefore focuses on promot-
ing public awareness and environmental education
about the important contributions the forest makes
to productivity of the agriculture sector through its
provision of ecosystem services.®"

Forest-based textiles and handicrafts featuring
ancestral designs and techniques are a traditional
source of income among Qom and Wichi women
within the Formosefio MF, which has projects to
preserve and enhance these activities (JICA 2005,
2009; JICA and Formoseno MF 2008). Also, For-
mosefilo MF has projects underway related to the
domestication of chaguar (Bromelia sp.), to increase
the quality of handicrafts, and to build capacity for
micro-entrepreneurship and marketing of handi-
crafts to increase revenues®?. This MF has exten-
sive experience in beekeeping with Creole farmers
and indigenous communities® and has compiled
information on melliferous plant species identified
by Wichi communities (Pedretti 2004).

9 UNDP Project ARG/12/013 Apoyo a la Implementacién
del Plan Nacional de Proteccién de Bosques Nativos.

6% Former projects on this issue had financial support from
JICA (JICA 2005a, 2005b, 2009). Current support includes
the UNDP Project ARG/12/013 Apoyo a la Implementacion
del Programa Nacional de Proteccién de Bosques Nativos;
GEF Project Manejo Sustentable de Bosques en el Ecosistema
Transfronterizo del Gran Chaco Americano; and the afore-
mentioned laws.

GD UNDP Project ARG/12/013, Apoyo a la Implementacién
del Programa Nacional de Proteccion de Bosques Nativos.
62 UNDP Project ARG/12/013 Apoyo a la Implementacién
del Programa Nacional de Proteccién de Bosques Nativosand
GEF Project Manejo Sustentable de Bosques en el Ecosistema
Transfronterizo del Gran Chaco Americano.

63 JICA 2005a, 2005b, 2009. Apicultura en el Monte Project
(2004-2008), implemented with support from the Asociacion
Franco Latina para el Desarrollo Humano (AFLDH); see
http://www.ambiente.gov.ar/?idseccion=161. UNDP Project
ARG/12/013 Apoyo a la Implementacién del Programa Na-
cional de Proteccion de Bosques Nativos.
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The AMFP has been coordinating an ongoing
pilot initiative with Formosefio and San Pedro MFs
to promote forest-based sustainable livelihoods (i.e.
contribute to the improvement of local production
and value-added while promoting SFM). Local co-
operatives (e.g. Cooperative of Artisans—indigenous
women, the Formosefio MF Association of Beekeep-
ers) have been brought in, and they have been suc-
cessful in helping MF participants strengthen the
value chain from raw materials to final products,
commercialise their handmade products, and gain
access to national and international markets through
existing co-op channels. The transfer and application
of lessons learned from this pilot has improved food
security in rural and indigenous populations in other
MFs (SAyDS—Direccién de Bosques—Programa Na-
cional de Bosques Modelo 2013).

The forest-timber industry does not play a signifi-
cant economic role in the Argentine MF areas with
the exception of San Pedro MF, which is taking steps
to improve local sawmills by developing capacity
of prospective workers and encouraging business to
improve their technology to enhance product quality
and reduce waste® (San Pedro MF General Man-
ager’s Progress Reports 2007-2013). These small
producers will design and implement SFM through
projects supported under the framework of Laws No.
26,331, 25,080, and 26,432 and will receive other
sources of public revenue that will contribute to fur-
ther local capacity-building and production strength-
ening efforts® (San Pedro MF General Manager’s
Progress Reports 2007-2013, RIABM 2009, 2010).
In Tucuman MF, a local timber-based business has
little impact on the local forest resource since its
timber is supplied from outside the province.

With the help of MF network colleagues and
NMFP officers, each MF sets its own rhythm of
activity based on local capacity; social, economic,
and environmental circumstances; opportunities; and
timing.

2.3.2 Local development and
capacity-building

Capacity-building for MF participants and their as-
sociates through technical courses, seminars, work-
shops, and scholarships is an ongoing preoccupation
of the IAMFN and AMFP because abler and better-

9 UNDP Project ARG/12/013 Apoyo a la Implementacién
del Programa Nacional de Proteccién de Bosques Nativos.
6% UNDP Project ARG/12/013 Apoyo a la Implementacién
del Plan Nacional de Proteccién de Bosques Nativos.
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informed stakeholders lead to better SFM strategies
and practices. The AMFP channels grant opportuni-
ties offered by organisations such as the IAMFN,
JICA, Tropical Agricultural Research and Education
Center (CATIE), the UN Food and Agriculture Or-
ganization (FAO), and the Deutsche Gesellschaft fiir
Internationale Zusammenarbeit (GIZ), dealing with
SFM, climate change, forest culture, forest policy,
resource mobilisation, and knowledge management.
The AMFP also organises capacity-building activi-
ties in cooperation with the European Commission,
Ministry of External Affairs and International Trade,
government of Austria, government of Navarre
(Spain), government of Castile and Ledn (Spain), and
government of Siidtirol (Italy), among others. These
seminars focus on environmental goods and services,
bioenergy, SFM, forest policy, C&I and LLIs, forest
certification, and water governance (SAyDS—Direc-
cién de Bosques—Programa Nacional de Bosques
Modelo Annual Reports 2002-2013).

At the local level, MF participants include organi-
sations with strong technical knowledge about for-
est ecosystems and SFM. Members of these groups
often take on leadership roles and mentor others
in MF communities to bring technical assistance
and capacity-building activities to the participants
and other interested people. The Formosefio MF
organised a number of short technical courses and
workshops on animal health with support from the
Ministry of Production and Environment, CEDEVA,
and the National Service of Animal Health (Servicio
Nacional de Sanidad Animal-SENASA) (Formosefio
MF General Manager’s Progress Reports 2007-2013,
RIABM 2009, 2010, 2011). The Ministry of Produc-
tion and Environment supported workshops on bee-
keeping and, in collaboration with CEDEVA, INTA,
the National University of Formosa, and the Institute
of Technical and Continuing Teacher Education, Mu-
nicipality of Ingeniero Juarez, led capacity-building
activities on SFM (ibid.). The National University
of Formosa led special courses for carpenters to
enhance their employment opportunities and to im-
prove utilisation levels of timber resources.

San Pedro MF is developing a fuel wood certi-
fication scheme with the Undersecretariat of Forest
Development, Ministry of Ecology and Renewable
Natural Resources, National University of Misio-
nes, Executive Committee for Technological De-
velopment and Innovation (Comité Ejecutivo de
Desarrollo e Innovacién Tecnoldgica-CEDIT), and
CERFOAR. They also engage in courses for carpen-
ters with the Municipality of San Pedro, National
University of Misiones, Undersecretariat of Forest
Development, Montecarlo Wood Technology Center,
and CEDIT (San Pedro MF General Manager’s Prog-
ress Reports 2007-2013, RIABM 2009). San Pedro
MF has launched an initiative on bioenergy with co-
operation from the Secretariat of Environment and
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Sustainable Development, Undersecretariat of For-
est Development, government of Navarre (Spain),
National University of Misiones, CEDIT, National
Industrical Technology Institute, and the Municipal-
ity of San Pedro. %

Tucumén MF conducts environmental education
with a focus on opportunities for SFM in local for-
ests with local elementary and high schools for the
Municipality of Yerba Buena, the ProYungas Foun-
dation, the Ministry of Labour and Social Security,
and the Sierra de San Javier Park and Horco Molle
Experimental Reserve (RIABM 2009, 2010). In
the field of public awareness, Tucuman MF carries
out events together with the Municipality of Yerba
Buena, ProYungas Foundation, and Colegio San
Patricio (Tucuman MF General Manager’s Progress
Report 2013). This MF also coordinated activities to
introduce environmentally responsible practices in
forest-sector production enterprises with the Secre-
tariat of Environment and Sustainable Development
(RIABM 2009) and collaborated in the organisation
of a workshop on bioenergy with participation of a
San Pedro MF partner, the Undersecretariat of For-
est Development (Tucuman MF General Manager’s
Progress Reports 2012-2013).

Securing adequate financial support for activities
related to forest production is a hurdle often faced
by local entrepreneurs, hampering implementation
of their development ideas. Local entrepreneurs as-
sociated with the MFs do have the opportunity to
access funding for activities that contribute to local
SFM through national and provincial government
programs. Laws No. 26,331, 25,080, and 26,432
provide federal funds for approved SFM-related
investments, and the provincial governments have
similar programs. MF organisations work with lo-
cal proponents to help them develop plans that will
meet SFM requirements. An important instrument
for SFM is provincial bridge funding that enables
medium and small woodlot owners to implement
SFM practices before receiving federal support.

An important factor that contributes to the success
of MFs and the national MF program is the intellec-
tual leadership and professional dedication provided
by the staff. Each MF has a general manager and
some administration and technical personnel. The
national office has a network coordinator and a small
team. These positions provide technical guidance,
continuity, communication, and project development
skills, organisational management, and leadership
for the participants as well as liaison functions with
governments, international organisations, and other
expert groups for the benefit of the network. MF
staff receives salary and some travel support and
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project implementation funds from the Secretariat
of Environment and Sustainable Development. The
network coordinator reports to the Secretariat and is
responsible for tracking progress, representing the
network nationally and internationally, reporting
policy-relevant information, and mobilising funds.
The network coordinator also organises some train-
ing activities and workshops and initiates and imple-
ments network-wide initiatives like the multi-year
LLI development and monitoring program and the
national program on sustainable livelihoods. MF par-
ticipants also contribute time and funds to support
MF work plan activities and projects.

2.4 Natural resource base

2.4.1 Extent and condition of forest
resources

By definition, the land base of a MF must include for-
ested lands but the extent or condition of the natural
forest base for any MF is not prescribed, rather the
participants within each MF organisation agree upon
it. MFs work towards incorporating the concept of
SFM into the management practices that suit the so-
cial, economic, and ecological circumstances within
their area and in this way demonstrate, or model,
what is possible to achieve and identify what issues
remain to be overcome to enable the practice of SFM.
This demonstration by the MF is done for the ben-
efit of the people in the MF area and beyond it. MF
forest resources can include native forestlands, land
with trees not within the forest, and forest planta-
tions. (SAyDS—Direccién de Bosques Area de Orde-
namiento Territorial 2013). In general, MFs consider
that their forests have the potential to be sustainably
managed and to provide goods and services over the
long term (Gabay 2013b, Manso 2013, Paton 2013,
Van den Heede 2013). There are examples where
people persist in undertaking activities that affect the
extent and condition of the forest in ways that hinder
SFM. MFs continue to work towards minimising
these negative effects, which are usually the result of
unmanaged cattle grazing in forests, land use conver-
sion from forest to agriculture and fruit production,
encroachment by residential housing, and repetitive
anthropologic forest fires that pose challenges to the
development of SFM practices.

2.4.2 Trees outside forests, including
agroforestry

MF participants recognise the contributions that trees
outside the forest and agroforestry practices can have
in an integrated approach such as SEM. Trees outside
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the forest within the agricultural land base contribute
to local livelihoods and to crop production through
nitrogen fixation, humus development, and the pro-
vision of partial shade and fodder. The various MF
projects are being studied by other MFs in the net-
work in anticipation of adaption and adoption of best
practices locally (see sections 2.2.3,2.2.4, and2. 2.5;
Formosefio MF General Manager’s Progress Reports
2007-2013; RTABM 2009, 2010, 2011).

2.5 Research and monitoring

2.5.1 Research programs

Universities and other institutions conduct ongo-
ing SFM research in MFs. MFs are viewed favour-
ably by researchers as living laboratories with local
participants willing to become involved in issues
concerning best silvopastoral practices, genetic
conservation, improved tree breeding (selecting su-
perior quality trees for regeneration programs), best
silvicultural practices, non—timber forest products
(e.g. apiculture, mushrooms, ferns), and basic eco-
logical research, among others (SAyDS - Direccién
de Bosques - Programa Nacional de Proteccion de
Bosques Nativos 2013). Participation by locals in
extension and field-assistance activities associated
with research in the MF in many cases helps to build
capacity in local communities where new practices
from their experiences are often applied, bringing
immediate improvements to local sustainable liveli-
hoods.

Most MF projects are applied research. The
topics are usually tied to the immediate interests of
MF stakeholders. For example, in Formosefio MF,
projects and research focus on economic produc-
tion, particularly cattle ranching, apiculture, and
silviculture and handicraft production. In Futaleufd
MEF, there is a wider scope of research supported
through the strong research capabilities of its key
partner CIEFAP. @ The CIEFAP, INTA, and Na-
tional University of Patagonia San Juan Bosco are
dynamic research centers that conduct applied for-
estry research and sustainable cattle management
in Antarctic beech, or 7iire (Nothofagus antartica)
forests (Tejera et al. 2006, Hansen et al. 2009) and
share their knowledge through extension activities

7 CIEFAP’s research priorities are set by its executive board.
Members include national public sector and Patagonian provin-
cial forest authorities. Key areas of interest include mushrooms
for commercial production, forests pests and diseases, forest
fire management, and climate change. CIEFAP projects can be
viewed at http://www.ciefap.org.ar/index.php?option=com_jr
esearch&view=projectslist&Itemid=32 http://www.ciefap.
org.ar/index.php?optionojectslist&Itemid=32
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providing valuable inputs for the development of
guidelines for sustainable silvopastoral systems at
the regional level (Quinteros and Bava 2012, Van
den Heede et al. 2011).

2.5.2 Monitoring programs

All MFs and the AMFP staff collaborated to create
and report on LLIs for SFM. These form a framework
for monitoring progress towards SFM at the local
and network levels. MFs are experiencing positive
results from their LLI exercise (SAyDS-Direccién
de Bosques-PNBM 2002-2013. Annual Reports).
These results include:

@ The opportunity for stakeholders with conflict-
ing views to share ideas in dialogue and reach
agreements on a minimum common base for
monitoring

@ Stakeholders with no technical background be-
gin to better understand SFM and have a say in
the LLI process

@ MF participants now have access to data sources
and information that was not available before
the implementation of the LLI initiative, which
has increased the potential of MF participants
to develop better approaches to SFM

@ MF partners have a sharpened focus on progress
to SFM locally, and through the amalgamation
of data, a better idea of progress across the Ar-
gentine MF network, the impact of their actions
on SFM, and a greater awareness of what is not
being done to further SFM in their area

@ There is a better sense across the AMFP of
costs and benefits to help optimise investments
in SFM

€ A more clear context and identity of fund-
ing opportunities is provided and a means to
describe priorities among the various issues
involved in developing, implementing and
monitoring SFM to support the business case
for monitoring that carefully demonstrates to
local stakeholders—especially those lacking a
technical background—the usefulness and im-
portance of identifying, measuring, monitoring,
and reporting on LLIs.

All MFs organisations report annually on their activi-
ties plans and accounts.
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2.6 Intersection among diverse
policies and institutions

Both conflict and synergies can emerge from the
intersection of diverse policies and institutions and
have an impact on the SFM aspirations of MFs. With-
in the iterative forums that MFs provide, stakehold-
ers, through collaborative dialogue, examine their
circumstances and needs to determine their best
courses of action to achieve SFM. For example, in
Tucuman MF, land-use conflicts have arisen where
land conversion to support accelerated urbanisation
and the expansion of fruit and sugar cane crops is
taking over lands traditionally used for grazing and
gathering fuel wood and other forest produce and,
as land-use change and populations grow, informal
settlements are established within national parks
(Tucuman MF 2008).%® Tucumdan MF has success-
fully brought together a broad range of stakeholders
that traditionally were in conflict and did not share a
culture of participation in dialogue as a first step to
find ways to resolve these issues and support SFM
goals (Tucuman MF 2008, Manso 2013). The AMFP
coordinator participates in the Synergy Group made
up of representatives from directorates and programs
under the federal government Undersecretary of En-
vironmental Planning and Policy. This group meets
regularly to share information about the design, expe-
rience, and results of the various SFM initiatives that
they are aware of or have undertaken. This conduit
has been an effective way for MFs to provide and
receive knowledge and experience related to SFM.
This group is often the starting point for synergies
that result in joint projects, such as a current example
of handicrafts production using forest-based chaguar
(Bromelia sp.) and palo santo (Bulnesia sarmientoi)
that brings new economic activities based on sustain-
able forest use to MF areas.

San Pedro MF integrates key local and provincial
stakeholders in its dynamic management board that
mobilises strong support for MF projects. This MF
is working with the local forest industry to improve
overall added value of forest products with the larger-
scale operators. The ongoing workers training pro-
gram, combined with small farmers and indigenous
communities support for SFM and the strengthening
of San Pedro’s forest industries, will enhance local
livelihoods by improving its competitiveness and
market access.®”

6% Fruit and sugar cane exports account for 67% of the total
provincial exports (Subsecretaria de Planificacion Econémi-
ca—Direccién Nacional de Desarrollo Regional and Direccién
Nacional de Desarrollo Sectorial 2011).
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North of Neuquén MF, participants include INTA,
municipalities, and producer organisations that are
working to attract additional local stakeholders to
MF governance involvement to help implement SFM
and reinvigorate the development of local, sustain-
able forest industries (North of Neuquén MF General
Manager’s Progress Report 2013). The MF is devel-
oping a sustainable multiple-use land management
plan for the communal forests in the Department of
Minas, an enhancement project for the Chos Malal
tree nursery to produce native tree seedlings, and a
collaborative project with a neighbouring sawmill
enterprise.“”

In Formosefio MF, interactions among partners
and third-party organisations are synergistic. The
land-management planning process triggered by
the provincial Ministry of Production and Environ-
ment and reinforced by the approval of Law No.
26,331 helped create relationships with organisa-
tions based in the provincial capital (some 400 km
away). The provincial government implements some
of its production development programs through the
MFs. CEDEVA works with the MFs to design new
guidelines for SFM and other production activities
such as cattle ranching (RIABM 2009, 2010, 2011;
Formosefio MF General Manager’s Progress Reports
2007-2013; Proyecto GEF Manejo Sustentable de
Bosques en el Ecosistema Transfronterizo del Gran
Chaco Americano report“"). The Federal Environ-
ment Council (COFEMA)“ is currently developing
a framework to regulate minimum requirements for
silvopastoral SFM plans under Law No. 26,331.

2.7 Projected future trends

The increase in policy instruments aimed at promot-
ing SFM marks a new phase in forest management
and conservation in Argentina. One trend will be a
greater focus paid to factors affecting the country’s
progress towards SFM. MFs will continue to build
on past achievements (including their successful en-
gagement with government initiatives to regularise
land tenure) and use the increased technical and fi-
nancial support from national, international, and pro-
vincial programs to strengthen the capacity of their
participants and their contributions to SFM. With the
increase in SFM funding and the need to implement

“9 UNDP Project ARG/12/013 Apoyo a la Implementacién
del Programa Nacional de Proteccion de Bosques Nativos.
@) More information at
http://www.ambiente.gob.ar/?idseccion=25.

@ Established under the Federal Agreement for the Envi-
ronment (1993), ratified by General Environmental Law No.
25,675 (2002).
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new laws, the vital forums that MFs provide for the
involvement and enhancement of stakeholder con-
tributions of knowledge and skills in informing the
decision—making processes concerning SFM, will
become increasingly needed and valued more and
by more people.

This chapter has referred to the legislation, re-
gulations, and activities enacted since the MF pro-
gram started in Argentina and that have contributed
to improving social, environmental, and economic
conditions as Argentina seeks progress towards SFM
(Laws No. 26,331, 25,080, and 26,432). A founda-
tion to trend positively into the foreseeable future
has been laid by the national consensus on forest
management and conservation guidelines, within
the framework of COFEMA; recognition of indige-
nous communities’ ancestral land possession rights
and Creole farmers land possession rights ‘(through
land-tenure regularisation processes); and increased
availability of technical and financial support from
national® and provincial programs containing con-
ditions that support SFM.

MFs will continue their support to increase new
initiatives for capacity-building related to SFM
based on the new laws and funding as well as use
this increased activity to attract further participa-
tion in their programs. These actions will include
enhancing entrepreneurial and accounting skills at
the local level, increasing awareness of traditional
and scientific knowledge, and involving the input of
more stakeholders into forest land-use planning for
SEFM. MFs expect to be well positioned to report on
their impact and progress towards SFM in Argentina
through the application and ongoing refinement of
the AMFN LLI framework (RIABM 2009, 2010).

@ Over the past 10 years, the National Public Administration
implemented a process of decentralisation. National public
organisations such as the Secretariat of Environment and Sus-
tainable Development, the Under secretariat of Family Farm-
ing, the National Institute of Agricultural Technology, and the
National Institute of Industrial Technology currently carry out
actions in the territory in an increasingly coordinated fashion.
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Abstract: Community-based forest management (CBFM) is seen as an alternative to
protect forests and at the same time to provide income for smallholders. Since the
mid-1990s, the number of CBFM projects has rapidly increased in the Brazilian Amazon
although most of them still face several difficulties despite significant public support.
Five CBFM projects, located in the states of Pard (eastern Amazon) and Acre (western
Amazon) were analysed between 2008 and 2010. These cases highlight some main
barriers threatening CBFM long-term financial viability with effects on cash income
received by communities from timber harvesting. Moreover, despite external — national
and international — financial support as well as technical assistance, timber harvesting
only accounts for limited cash income for smallholders, even though forest covers 80%
of their landholding. The disparity suggests that it is necessary to invest in research-
development activities to support other land uses, such as sustainable cattle ranching
and agriculture, as part of household livelihood strategies on the 20% of the total land-
holding that can legally be deforested. Market access for timber is very uncertain and
smallholder communities often do not succeed in selling their timber at remunerative
prices. Minimum remunerative public prices and support for timber marketing need to
be provided to make CBFM a truly economic alternative.The complex and cumbersome
legal framework results in relatively high transaction costs for permit approval. Thus,
more simple and flexible procedures are required to enhance smallholder involvement
in legal forest management for commercial purposes. Finally, the timber potential in
smallholder forest reserves is largely unknown. Given the large initial fixed cost for
formulating, submitting,and implementing a collective forest management plan,a better
assessment of such potential through systematic inventories is needed.

Keywords: Brazilian Amazon, community-based forest management, tropical timber

3.1 Introduction

B ased on evidence from five cases studies, this
chapter assesses the contribution to income gen-
eration of sustainable forest management (SFM) for
commercial timber production by communities in the
Brazilian Amazon. It discusses the several barriers
threatening the financial viability of community-
based forest management (CBFM) and some pro-
posals to overcome them. The Brazilian Amazon has
been chosen because, according to official estimates
(SFB 2009), at least 40 million ha of forests are held
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by several types of smallholder settlements and com-
munities that could potentially be managed through
CBFM initiatives, contributing significantly to the
expansion of SFM and an increase in smallholders’
income in Brazil.

The expectations from CBFM — defined here
as collective forest management involving several
households or communities that is undertaken for
commercial purposes — are significant given the cur-
rent worldwide trend towards the recognition of local
tenure rights in lands often covered by forests (White
and Martin 2002). Since the mid-1990s, the attempts
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to implement sustainable CBFM have increased, in
part due to the efforts of international donors and
environmental NGOs. However, only a few tropical
countries have conditions that enable their effective
development (Bray et al. 2003).

Several studies have explored some of the condi-
tions that enable or prevent successful outcomes for
CBFM projects (Scherr et al. 2003, Bray et al. 2006,
Molnar et al. 2007, Donovan et al. 2008, Louman
et al. 2008, Medina and Pokorny 2012, Pacheco et
al. 2008, Porro et al. 2008, Cronkleton et al. 2011,
Humphries et al. 2012, Radachowsky et al. 2012).
In Central America, particularly Mexico and Gua-
temala, many success stories are reported (Bray et
al. 2006, Taylor et al. 2008, Cronkleton et al. 2011).
However, even in these countries, the on-going ini-
tiatives face many difficulties. Main challenges are
related to organisational capacity and access to mar-
kets, affected by regulatory frameworks that in many
countries disadvantage CBFM projects and greatly
reduce their potential profitability. For example, from
the experiences in 12 community forest concessions
in the Maya Biosphere Reserve (Guatemala), Ra-
dachowsky et al. (2012) show that forest manage-
ment, has provided significant income and social
benefits to almost all community members in some
of the concessions but that some of the concessions
failed. They also show that market fluctuations had
important impacts on concession revenues, partially
offset by increased product diversification. In Africa
and Asia, several case studies suggest that the house-
hold incomes derived from CBFM are limited with
respect to total income (Mahanty et al. 2009), and
are often too low to have an impact on household
assets (Schreckenberg and Luttrell 2009).

In the Brazilian Amazon, according to the Brazil-
ian Forest Code, 50% to 80% of all landholdings
must be conserved as forest, where only sustainable
management of timber and non-timber forest prod-
ucts is allowed. In some states, the existing demand
for timber may only be met in the future with an ex-
pansion of CBFM or small-scale SFM (Sablayrolles
etal. 2013). However, currently, smallholders in the
Amazon tend to sell timber to loggers and intermedi-
aries both legally, often through acquiring cutting au-
thorisations aimed at converting forests to croplands,
and illegally, which is likely the greatest portion,
in order to obtain immediate cash (Pacheco 2012).
Some authors claim that SFM of legal smallholder
forest reserves could support equitable development
on forest frontiers (Amacher et al. 2009). This as-
sumption is also shared by national and international
networks supporting CBFM.

(M When the landholding is located in a consolidated area for
agricultural purposes, as defined by the state’s Ecological-
Economic Zoning plan, the share is 50%.

Public incentives to promote CBFM in Brazil
started in the mid-1990s. The Promanejo Programme
(Programme to Support Sustainable Forest Manage-
ment in the Amazon), as a component of the PPG-7
(Pilot Programme to Conserve the Brazilian Rainfor-
est), supported several so-called Promissory Initia-
tives. Between 1997 and 2007, 11 CBFM initiatives
in four Brazilian States (Acre, Amazonas, Rondonia,
and Pard) were supported. According to official data,
there were 127 timber CBFM projects submitted to
environmental public agencies in the Amazon in
2010, 48 in Para, 36 in Amazonas, 23 in Acre, 16 in
Rondonia, and in Amapa. However, most of them
were not yet approved: only 53 plans were active in
2010 (Pinto et al. 2011). In the states of Acre and
Amazonas, CBFM plan formulation and submission
have been financially supported by public and NGO
funds (World Wildlife Fund, WWF; International
Union for Conservation of Nature, IUCN, etc.). In
the state of Pard, many CBFM plans in agricultural
settlements have been submitted through partner-
ships between private timber companies and com-
munities (Amaral Neto et al. 2011). Outside PPG7,
another significant institutional factor has been the
creation of new settlement models, such as Extrac-
tives Reserves (Portuguese acronym RESEX), Agro-
Extractives settlements (Portuguese acronym PAE),
or Sustainable Development settlements (Portuguese
acronym PDS), in regions still having large continu-
ous forested areas and a clear potential for CBFM.
These models clarified land and resources rights for
the communities. More recently (2010), a federal
program to support family- and community-based
SFM was established®

Brazilian CBFM projects still face many barri-
ers. For example, Hajjar et al. (2011) analysed three
case studies in the Brazilian Amazon in 2008. The
challenges faced by the cases assessed are similar.
Besides the financial requirements, the long and bu-
reaucratic process for obtaining the required legal
documents is a hindrance to many communities.
Undertaking forestry operations is also costly. A
community can decide whether to harvest timber
on its own or to contract a timber company. Both
schemes have advantages and disadvantages. In the
case of harvesting by the community, the building
and maintenance of physical infrastructure is very
costly. Usually, by the time external financial sup-
port comes to an end, timber sales have decreased.
In the second case, building a partnership with a
timber company helps to overcome these difficulties
but decreases the potential economic return for the
community. According to Hajjar et al. (2011), none

@ http://www.florestal.gov.br/florestas-comunitarias/pro-
grama-federal-de-manejo-florestal-comunitario-e-familiar/
programa-federal-de-manejo-florestal-comunitario-e-familiar.
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of the three cases succeeded in developing into a
self-sufficient community enterprise, independent
from the support of an external agent, an issue also
raised by Medina et al. (2009).

Medina et al. (2009) suggest that without sub-
sidies, few initiatives in the Brazilian Amazon can
cover their operational costs without difficulties.
Moreover, attempts to enhance profit margins by
using appropriate technologies that comply with
legal requirements often involve high costs and are
not always successful (Pokorny and Johnson 2008,
Drigo et al. 2010).

Understanding monetary costs and benefits is
central to developing equitable benefit sharing ar-
rangements and assessing whether the net benefits
gained from timber harvesting under CBFM are suf-
ficient to encourage community’s long-term com-
mitment to SFM for commercial purposes. Only a
few studies have focused on assessing this specific
issue. Recently, Humphries et al. (2012) conducted
a financial analysis of three CBFM projects based
on the results of one-year assessment of their opera-
tions. Two out of the three achieved profitable annual
harvests but their financial viability remained fragile,
and all of them needed new subsidies or access to
credit in order to cover fixed costs of salaries. Unlike
other available studies, the authors included the cost
of technical assistance and concluded that subsidis-
ing technical assistance may boost CBFM financial
viability. Improving access to low-interest loans is
recommended in order to decrease dependence on
buyer financing. Investing in wood processing does
not necessarily appear as the best option for small-
scale CBFM financial viability but may translate into
greater employment and larger salaries. The main
limitations of the study are that the results were
based on a one-year assessment and, as pointed out
by the authors themselves, costs and benefits may
vary greatly from one year to another. Moreover,
the authors do not detail and extensively discuss the
cash-income level that communities may expect from
CBFM in the largest portion of their landholdings.

Our paper sets out to complete the issue through a
detailed analysis of the annual cost and cash income
provided by CBFM in the Brazilian Amazon. Itis now
quite obvious that without external financial support
CBFM in this region will probably not generate rea-
sonable profits, and may sometimes be unprofitable.
Consequently, the following analysis does not aim at
revising the estimation of CBFM financial viability
by including some overlooked variables such as tech-
nical assistance that communities do not directly pay.
Rather, we aim at assessing what level of additional
income communities achieved through subsidised
CBFM initiatives. Based on the data, we then discuss
some of the existing subsidised costs. Three of the
CBFM initiatives presented were followed during
both the development and exploitation phases. This
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enabled to expand the perspective regarding the cur-
rent economic results, and the barriers that threaten
the financial viability of these initiatives and to pres-
ent some proposals for overcoming them.

Section 3.2 presents the case studies selected and
the economic assessment methodology. Sections 3.3
and 3.4 detail and discuss the cost and benefit of each
CBFM initiative. Finally, a short conclusion synthe-
sises the main lessons learned and the proposals to
support communities expecting additional incomes
from CBFM for timber production.

3.2 Study site and methods
3.2.1 Case study selection

This paper focused on five CBFM initiatives, three
located in the state of Pard in the eastern Brazilian
Amazon and two in the state of Acre in the western
Brazilian Amazon (Table II 3.1). Four out of the
five cases constitute official smallholder settlement
projects established by the National Land Reform
Institute (Portuguese acronym INCRA), and one is
located within a national forest (Portuguese acronym
FLONAS). The cases selected represent different for-
est management models and illustrate the diversity
of CBFM initiatives in the Brazilian Amazon. The
selected case studies are introduced below.

The state of Acre was a pioneer in promoting
CBEFM, so the oldest projects are found in this state.
The Porto Dias and Chico Mendes Associations were
pioneers in implementing forest management plans.
Their members live in settlement models called Pro-
jetos de Assentamento Agro-Extrativistas (PAE)
(Figure II 3.1). In 2007, they joined a cooperative
called Cooperfloresta that today manages all CBFM
projects in Acre.

According to official data, about 160 families
live in these two settlements in Acre. Two types of
families are found: traditional rubber tappers and
former landless farmers from different regions in
Brazil. The two settlements cover relatively large ar-
eas: the Porto Dias settlement covers 24 349 ha while
the Chico Mendes settlement covers 24 098 ha. Each
family holds about 300 ha of land, but they do not
have private property rights over the land. The area
belongs to the federal government. The tenure rights,
which are held collectively by the families belong-
ing to the settlement, are defined through a contract
between the settler association and INCRA.

Family incomes depend mainly on rubber tapping
and Brazil nut extraction. Agriculture is mostly for
subsistence. Cattle-ranching is a secondary income
source. When the CBFM initiatives were launched in
1996, rubber tappers were experiencing a significant
drop in income from Brazil nuts as well as a decline
in rubber prices that shrunk cash income from forest-
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Table Il 3.1 Main features of the analysed CBFM initiatives.

Chico CANOR Porto Dias Virola Coomflona
Mendes Jatoba
State Acre Para Acre Para Para
Land tenure Concession Individual Concession Concession Concession in
national forest
Number of households 45 6 12 183 180
Area (ha) 12200 364 3100 23000 32000
Annually harvested 500 74 120 500-1000 500-1000
area (ha)
Logging intensity (m*/ha) 10 15 10 16 12
Harvesting Partnership CBFM CBFM Partnership CBFM
method logging mechanised mechanised logging mechanised
company harvesting; company
in 2009 transport
sub-contracted
Brasil
PA.E. Porto Dias
il PA.E. Chico Mendes

Figure Il 3.1 Localisation of Acre case studies.

based activities. In order to counterbalance the risk of
cattle-ranching expansion, NGOs started to promote
and support forest timber management inside extrac-
tive reserves and PAE.

The history of CBFM in Acre can be divided into
two periods: before and after the foundation of Coo-
perfloresta. During the first period (between 2000
and 2006), the forest producers in the Porto Dias and
Chico Mendes settlements were supported by the
Centro de Trabalhadores da Amazonia (CTA), a local
NGO, and WWF. They provided initial support in
the preparation of forest management plans and cer-
tification. The objective was to prepare community
members to perform all forestry activities: settlers
were trained on subjects ranging from logging to sell-
ing processed timber. Afterwards, the Porto Dias As-

sociation purchased an old-fashioned sawmill while
the Chico Mendes settlers tried instead to contract
out to external sawmills. However, this operational
model did not survive. Facing difficulties in negoti-
ating their contracts, the settler associations joined
the Group of Forest Producers of Acre (GPFAC), an
action sponsored by WWE. The aim of the informal
organisation was to find buyers and act as middleman
in contracts to sell timber from the CBFM areas in
Acre. In 2007, this informal group was dissolved,
and a single cooperative (Cooperfloresta) was es-
tablished to assist existing CBFM projects in the
different phases of forest management.

The foundation of Cooperfloresta constituted a
new phase in the development of CBFM initiatives in
Acre. Since 2007, the cooperative has been in charge
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Figure Il 3.2 Localisation of Para case studies.

of planning, monitoring, transporting, sawing, and
trading all the timber production originated in all
the CBFM projects of the state. Nonetheless, the
production models have changed significantly over
time based on decisions from the associations and
negotiations with timber companies, which act as
partners. Until 2008, the community members were
still in charge of certain forestry activities, such as
cutting trees, but some other services were already
contracted out, such as transportation. Since 2009,
both associations decided to subcontract a timber
company to carry out timber harvesting and trans-
port.

In Para, the Agro-Extractivist Cooperative of
Novos Rumos (CANOR) is a cooperative of small-
holders, settled at the beginning of the 1970s in the
municipality of Uruard in the Transamazon region
(Figure II 3.2). These smallholders hold plots that
average 100 ha, for which they are entitled to have
individual tenure rights, though many have not yet
received a formal title. The Brazilian Forest Law
requires that these smallholders maintain 80% of
their plots as legal forest reserves. However, they
can extract the timber and non-timber forest products
of these reserves under an approved forest manage-
ment plan. On the remaining 20% of the land cattle
ranching is the main income source, but farmers also
produce corn and rice. Slash-and-burn practices are
common. CANOR’s members intended initially to
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saw all the timber from their landholdings, so they
acquired a Lucas Mill sawmill with public funds
from the Ministry of Agrarian Development (Por-
tuguese acronym MDA). For transporting the sawn
wood out of the forest, they decided to combine the
use of animal traction with tractors. Sawn wood had
to be transported to buyers in rented trucks since the
original idea was to sell all the sawn timber on local
and regional markets.

However, CANOR’s members had to reconsider
these initial plans due to several factors. First, the
forest management plan submitted in 2004 to the
state environmental agency was only approved in
2008. From that year onward, with the technical sup-
port of the Floresta and Agricultura (Floagri) Project
(Sist et al. 2010), they decided to shift to a more
prudent scenario and to harvest 15 instead of 29 m?/
ha. Furthermore, they abandoned partially the idea
of selling all the timber as sawn wood: only the three
most valued species were to be sawn after negotiating
a subcontract with an industrial sawmill.

The second case in Pard is the Virola Jatoba As-
sociation initiative. The Virola Jatoba is a special
category of settlement known as PDS, located in
the municipality of Anapu in the Transamazon re-
gion (Figure II 3.2). The settlement was created in
2003 and covers 29000 ha. The legal forest reserve
(23000 ha or 80% of the settlement) is a continu-
ous area that is accessed collectively. The remaining
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area is divided into individual plots averaging 30 ha
each, where farmers can raise cattle and grow crops.
The available official data lists 183 families living in
this settlement. But, according to NGOs and settlers,
many families have already abandoned their plots
and some new families have arrived to occupy these
plots without official permission. The settlers do not
have individual land titles since the association signs
a concession contract with the government. The con-
tract guarantees long-term user rights over land and
forests under specific rules. Another distinctive fea-
ture is that with the support of several local entities
(i.e. the Rural Union, the Pastoral Land Commis-
sion, NGOs), the association has invested in build-
ing a community-enterprise partnership. In 2007,
it signed a contract with a tropical wood flooring
firm, located in Belém, the capital of the state. The
contract length was initially agreed on for 15 years
(2008-2023). During this period, the firm is in charge
of all production activities and supports all logging
costs. The price per cubic metre for each species
was previously negotiated between the enterprise and
the association. The Virola Jatoba Association, with
the assistance of its sponsors, negotiated some other
social and economic clauses to enhance benefits to
the community. One of the contract clauses states
that the enterprise has to employ some community
members. The firm must also maintain the internal
settlement roads.

The third case located in Pard has a particular
history and is located in the Tapajos National For-
est, in the Santarem municipality (Figure II 3.2).
The forest management for timber production started
in 1999 as a project supported by the International
Tropical Timber Organization (ITTO) aimed at as-
sessing whether industrial Reduced Impact Logging
could be profitable. Some communities established
around this project claimed that they could sustain-
ably manage the forest. In 2001, the Promanejo pro-
gramme proposed a CBFM plan. Finally in 2005,
COOMFLONA, a cooperative with 180 members
made up of local farmers was created to manage
the CBFM project. The plan received support from
the Brazilian Forest Service (Portuguese acronym
SFB) and international funds (Fond Francais pour
I’Environnement Mondial FFEM) (Cruz et al. 2011).
The model adopted is that most forestry operations
are carried out by some cooperative members.

3.2.2 Economic assessment
methodology

In Pard, the annual production costs supported by
the communities, selling negotiations, and benefits
obtained were monitored during 2007, 2008, and
2009 through two research-development projects

financed by international funds (European Fund
and FFEM). In Acre, Cooperfloresta reports were
used since this cooperative has been in charge of the
forestry projects since 2007, thus registering annual
costs and gross receipts. Moreover, in 2010 and 2011,
additional interviews were carried out with associa-
tion leaders in order to have a qualitative assessment
of the ongoing projects.

The reported annual costs are solely those cov-
ered by the communities, i.e. those paid on an annual
basis by the communities. The cost paid by devel-
opment projects and public funds are not included
because 1) it was not possible to get rigorous data
for all the contribution from different sources and
at different periods, and 2) the focus of the paper is
on the estimation of cost covered by members of the
communities and additional incomes generated by
CBFM given such external supports — not to ques-
tion the relevance of such supports. Since each plan
has its own specificities and has benefited from dif-
ferent types of external support, it means that each
cost category level must be cautiously compared.
Moreover, in two case studies, timber was sold as
standing trees and the harvesting cost of the timber
company was not assessed since it was not supported
by the community. The detailed production costs are
thus only presented for three case studies and have
been distributed among 1) administration, 2) prehar-
vesting phase, covering license fees and procedures,
inventory, and road/patio opening for the parcel to be
harvested during the year, 3) harvesting phase cov-
ering equipment rentals or depreciation and labour
costs for logging, skidding, cubage, and technical
assistance, and 4) transport costs to the mill, again
when supported by the community. Certification
costs have been added when they were supported
by the community.

Potential household income derived from each
project comes from two main sources: 1) the net ben-
efits of timber production (i.e. gross annual benefits
from timber selling minus annual production costs
supported by the community), and 2) salaries for
community members involved in administration or
forest management operations. The distribution of
benefits among the community members depends on
each scheme since in some cases, such as in Virola
Jatoba or Chico Mendes, the benefits are not distrib-
uted but rather invested in collective goods. However,
we decided to distribute the net benefits among all
the families involved in order to fully discuss the po-
tential cash income a family can expect from such a
CBFM plan. As the data was collected in 2008, 2009,
and 2010, we adjusted 2008 and 2009 values with
the observed IPC (Consumer Price Index) up to 2010
(5.9% between 2009 and 2010 and 10% between
2008 and 2010) in order to correct for inflation. For
all the calculations, the following exchange rate was
used: USD 1/BRL 1.72 in 2010.
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Table Il 3.2 Production costs supported by the
communities in COOMFLONA, Porto Dias,
and CANOR (USD).

COOMFLONA CANOR Porto Dias

2008* 2008* 2010

Administration 130038 10552 31758
Preharvesting 78324 2974 12149
Harvesting 85637 8476 70965
Skidding 74378 6044

Transport 85695 39067 34813
Certification 4585
Association 2846
Total 379694 61069 157116
m? harvested 7843 1048 1326
Cost/m? 48 58 119

* cost in 2008 adjusted by the inflation rate between 2008 and 2010
(10%)

3.3 Results

3.3.1 Production costs

Table II 3.2 shows that the total production cost
covered by the communities varied from USD 48/
m? harvested up to USD 119/m*. Two main reasons
explain such a large variation. The Porto Dias com-
munity subcontracted a timber company for log
harvesting and transport. The negotiation was not
favourable for the harvesting phase since the firm
quoted USD 53983 to harvest, or almost USD 41/m?,
whereas the cost was only USD 18/m*and USD 11/
m?, respectively, in the COOMFLONA and CANOR
cases (harvesting cost and trail opening). Moreover,
technical assistance supplied by Cooperfloresta dur-
ing the exploitation phase was included, as it was
charged by the cooperative, whereas such assistance
was financed through external funds in the other two
cases. For CANOR and COOMFLONA, skidding
was the largest share of the production costs. Skid-
ders were rented in both cases and the rental rate
alone amounted to 70% of the skidding costs.

The significant variations found in the share
of preharvesting costs were only linked to the fact
that, for COOMFLONA, they covered trail and patio
opening, inventorying, and the formulation and sub-
mission of the annual harvesting plan. In CANOR,
inventorying and annual operational plan formula-
tion and submission costs were fully supported by
external funds. In Porto Dias, road and patio opening
was included in the activities of the subcontracted
timber company. Thus the level of annual preharvest-

PART II: CASE STUDIES

ing cost, when fully covered by community mem-
bers, was about USD 9-10/m?.

Log transport (including timber loading) was in
every case a major share of the production cost, but
it was largest in CANOR (61% of the total cost).
The unit log transport cost varied from USD 11/
m?® in COOMFLONA up to USD 37/m? in the case
of CANOR. In CANOR and Porto Dias, log trans-
port and loading were contracted out at an average
price of USD 37/m? and USD 26/m?, respectively.
In COOMFLONA, a loader and a truck were rent-
ed. The loader rental rate accounted for the largest
share of log transportation costs (USD 10/m?) and
the transportation costs supported only covered log
transportation to the patio.

Administration costs were substantial in COOM-
FLONA and Porto Dias because they covered the
salaries of the team in charge of plans, responsible
for all the procedures, tax/fee regularisation, sales
negotiations, and accountancy as well as the run-
ning costs for the building and equipment (truck,
chainsaw) of the association and cooperative.® It
was clearly a major fixed cost, but it also had some
important benefits since there was a full team dedi-
cated to management and operational planning from
one year to another. In the case of CANOR, until
2009, the plan benefited from the support of an ex-
ternal team, financed by an external project, but in
practice only one person, the association president,
was in charge of plan management: the submission of
each annual operational plan, harvest planning, sales
negotiations, taxes payments, services contracting,
etc. are difficult for one person to manage. Even in
this last case, the administration cost was substantial,
covering several trips to the state capital (Belém)
made by the manager to formalise the plan and the
association, as well as to pay annual taxes/fees.

A major initial cost not included in the data was
the cost of drafting and submission of the manage-
ment plan. Such initial costs were funded mainly by
the Promanejo programme (cases: CANOR, Virola
Jatobd, Porto Dias, Chico Mendes) or by an exter-
nal funding agency such as ITTO, in the case of
COOMFLONA. It was very difficult to obtain data
on the cost of this first phase. However, the inter-
views conducted and data collected provide an idea
of the level of this initial cost. CANOR received USD
265116 in 2004 from Promanejo and about 50% of
this amount was used to pay for the delimitation and
forest inventory of the 24 blocks (a prerequisite for
preparation of a technical forest management plan)

® The detailed distribution of such cost is only available for
COOMFLONA: 28% for administrative staff salaries, 30%
for office expenses, 27% for equipment depreciation and run-
ning costs, 10% for taxes/fees, 5% external consultancy (more
details in Santos Melo et al. 2011).
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Table 11 3.3 Benefits from CBFM in the five cases studied (USD).

Coomflona Canor Porto Dias Virola Jatoba Chico Mendes

2008** 2008+ 2010 2008%* 2009%#*
Total cost 379694 61069 156535 27014 108713
Sales 693224 77090 192794 139794 203848
Subsidy 17811 53095
Net benefit 313530 16021 54070 112780 148230
Net benefit/m** 40 15 41 28 31
Net benefit/household 1742 2670 4506 616 3294

* m? harvested

** for the production cost, all values for 2008 have been adjusted by the inflation rate between 2008 and 2010 (10%)
% all values for 2009 have been adjusted by the inflation rate between 2009 and 2010 (5.9%)

and the elaboration of the forest management plan
and the first operational plan by a forest engineer. The
same level (USD 136364) was reported by Virola
Jatoba Association.

3.3.2 Benefits

Table IT 3.3 shows the total benefits for each plan, the
annual benefits for each cubic metre harvested, and
the annual benefits obtained per household, assuming
that the total benefit was distributed among all house-
holds involved in the association holding the plan.
As mentioned previously, each community decided
to distribute the whole or part of the benefit obtained
or to invest in collective goods. Only CANOR and
Porto Dias completely distributed the total benefit
among all the households holding the plan.

All of the plans ultimately provided a net ben-
efit and thus succeeded in selling timber at a higher
average unit price than the average unit production
cost supported by the community. The lowest benefit
per cubic metre was obtained for CANOR. In fact,
the situation remained quite critical until the end
of 2010 because the total timber volume sold up to
2010 was only 551 m?® (gross sales: USD 40517)
and thus the cooperative remained for some time
with a negative balance. Amaral Neto et al. (2011)
carried out a survey on behalf of SFB and reported
that the community ultimately succeeded in selling
the remaining harvested timber. The lowest net ben-
efit per household was calculated for Virola Jatobd.
Timber production was lower than expected; instead
of harvesting 8000 m?® from 500 ha, the enterprise
harvested only 4054 mof round timber because of an
overestimation of the timber potential by the previous
forest inventory. Some trees that had been marked for
harvesting were located in preservation areas so were
not removed and there was also a higher occurrence
of hollow trees than anticipated.

The highest net benefit per cubic metre harvested
was calculated for COOMFLONA and Porto Dias,

despite their relatively high production costs. The
high sales prices negotiated explain the positive re-
sults. COOMFLONA and Porto Dias succeeded in
negotiating prices of USD 122/m* ® and 145 USD/m?*
(including transport costs), respectively, whereas the
sale price for CANOR was USD 73/m>.®) Moreover,
Porto Dias and Chico Mendes settlements benefited
from a significant additional subsidy from the state
government of Acre. COOMFLONA benefits could
have been much higher because they harvested 7843
m? but succeeded in selling only 5704 m? of round
logs in 2008.

Some additional income is derived by households
with members involved in plan administration or for-
est management operations (Table II 3.4). For Chico
Mendes and Porto Dias, none of the community
members were employed by the timber companies
in charge of the harvesting phase, and plan admin-
istration was exclusively ensured by Cooperfloresta.
Table II 3.4 shows that the additional income was
quite significant for households involved in adminis-
tration or forest operations and often surpassed what
might be expected from the net benefit distribution
of the plan. (Figure II 3.3)

3.4 Discussion

In our case studies, the total additional income per
family varied from USD 616/family up to USD 5347/
family. Such values are equivalent respectively to
0.16% and 1.4% of the minimum salary®, a rela-

@ USD 110/m? in 2008 adjusted at a 10% inflation rate be-
tween 2008 and 2010.

©® USD 67/m? in 2008 adjusted at a 10% inflation rate
between 2008 and 2010.

© The Brazilian minimum salary in 2010 was USD 297 /
month distributed over 13 months (http://www.portalbrasil.
net/salariominimo.htmé#sileiro).

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES
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Table 1l 3.4 Total income per family including salaries (USD).

Number of Net benefit Salary Total income
households per family per family
COOMFLONA
With member involved in administration 10 1742 3605 5347
With member involved in forest management 42 1742 3000 4742
Virola Jatobd
With member as permanent worker for 2 616 2895 3511
the timber company
With member as temporary worker for 10 616 3837 4453
the timber company
CANOR
With member involved in forest management 4 2670 469 3139

tively low value when one considers that 80% of the
land is locked up and cannot be converted to other
uses. In the state of Pard, Sablayrolles et al. (2013)
show that on a per-hectare basis, incomes from ag-
riculture are often higher than incomes from timber
harvest. Higher additional income only occurred for
community members directly employed by a private
timber company or involved in plan administration
or forest operations. Moreover, CBFM positive net
benefits are not always sustained each year. A look at
the history of some of the case studies reveals several
years without benefits following plan approval: four
years for CANOR and Virola Jatob4; two years for
Porto Dias and Chico Mendes. The reasons are linked
to the difficulties in initiating forest operations and
to market uncertainty. Sometimes it is not possible
to reach an agreement for timber sales, harvesting
becomes very risky, and the community lacks capital
to cover preharvesting and harvesting costs. After
2010, all initiatives except that of CANOR succeeded
in renewing their forest operations, highlighting the
importance of internal organisation schemes (such as
COOMFLONA, Cooperfloresta), and/or partnerships
with a private timber company even though this may
appear somewhat costlier in the short term.

Market conditions are still unfavourable to CBFM
projects that lack support in the commercialisation
phase. Despite the federal government’s effort to
fightillegal logging, local sawmills are still supplied
by illegal sources. Timber from indigenous lands and
settlement areas continue to supply many sawmills
with or without the cooperation of the indigenous
people and settlers, pushing timber prices down. The
case of CANOR illustrates this situation. Several at-
tempts were made with various timber companies to
negotiate and sign a sales contract before harvesting,

but not even an oral agreement was reached. The
cooperative only succeeded in selling its production
after harvesting at a lower price than in the other case
studies. The sales price did not differ because CAN-
OR sold predominantly less-valued species: 51% of
the timber sold for CANOR was of the highest valued
species”, compared to 52% of highest value timber
sold for Porto Dias®. Cooperfloresta intermediation
and the fact that the Porto Dias plan was certified by
Forest Stewardship Council (FSC) clearly made the
difference during sales negotiations.

Reaching national or international markets re-
mains a challenge for such communities. The buyers
of Brazil’s central region (Brasilia) and southeast-
ern region (Sao Paulo) demand processed wood that
is costly and risky to produce. They are very strict
about timber quality and the communities are not
equipped or prepared to produce high-quality pro-
cessed timber.

Even with strong support for marketing, the exist-
ing market chains lead to some difficulties in selling
the entire production harvested at a remunerative
price. The legal requirements of the forest manage-
ment plan forbid harvesting the same parcel twice
without waiting for the legal rotation period. Thus,
communities often prefer to harvest all species even
if they have not yet found a buyer for some of them.
Thus, significant timber volumes can remain unsold,
significantly decreasing the final benefit, which is
what occurred for COOMFLONA. Community-
enterprise partnerships may help reduce such risks,
as timber companies are more skilled at processing
logs and finding suitable markets for the end prod-
ucts. However, a community member of the Virola
Jatoba Association claimed the enterprise tried also
to harvest the most valued species to the detriment

M Magaranduba (Manilkara Huberi), jatoba (Hymenaea courbaril.), muiracatiara (Astronium lecointei.)

® Cumaru ferro (Dipteryx odorata), garapeira (Apuleia olaris), ipé amarelo (Tabebuia serratifolia), ipé roxo

(Tabebuia impertiginosa), angelim pedra (Hymenolobium petraeum), and maraganduba (Manilkara huberi).

PART II: CASE STUDIES
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of other species that the community was interested
in selling.

Given such market uncertainty, it is important
to enhance communities’ knowledge of the market
value of timber stock in their legal forest reserve
areas. In general, each community, supported by
donors, manages to inventory the first parcel to be
harvested. However, an extensive inventory in the
entire forest reserve might avoid false expectations
regarding potential benefits and prevent investing
in elaboration of a plan with very limited financial
viability. A full forest inventory can enable settlers
and communities to better plan future timber sales
and better guide logging operations. Markets need to
be developed for the numerous less-valued species
that are always difficult to sell since timber com-
panies, as main direct buyers, are not interested in
these species.

Securing market access at prices that make
CBFM plans financially viable may be the first step
to enhance CBFM potential in the Amazon and allow
for more efficient use of public funds. For example,
when the local or regional governments need to buy
timber to build schools, medical centres, public hous-
ing, and other projects, they could preferentially buy
it from areas under CBFM plans at guaranteed prices.
The current procurement mechanisms do not allow
this because the supplier chosen is usually the one
offering the timber at the lowest price. Furthermore,
establishing an official list of minimum prices for
timber from CBFM projects may help CBFM manag-
ers reduce speculation while negotiating with buy-
ers®. Public bidding systems, such as in COOMF-
LONA could also offer a mechanism for improving
market access.

Looking at cost issues, it is clear that initial costs
(i.e. inventory costs, preparation of forest manage-
ment plans and annual operational plans, costs
to start the bureaucratic process of approval, and
follow-up) are prohibitive for the communities. In
the cases where information was available (Virola
Jatobd and CANOR), it seems to have exceeded USD
130000. Though community members can possibly
be betrayed by unethical professionals who over-
charge for their services, particularly once they know
that public funds are available, it is also true that
contracting the services needed to draw up a forest
management plan in the Amazon region is expen-
sive. There are few forestry engineers and technicians
available and their fees are usually high. Besides such
services, the community members incur costs for
travel to register documents in the state capital. For
the Virola Jatobd plan elaboration and submission,
travel expenditures and taxes/fees amounted to USD

© In Brazil, a system of minimum guaranteed price already
exists for smallholders’ agricultural outputs.

9800 and USD 10900, respectively. In 2010, a new
INCRA regulation made forest management plan
approval even more complicated by increasing the
control over potential illegal arrangements between
smallholders and loggers. Forest management plans
in settlements must be evaluated by INCRA to obtain
full approval, which means a double approval pro-
cess. Unfortunately, in Brazil, very little data exists
on the cost of drawing up a forest management plan,
even for private companies (Sabogal et al. 2006).
The smaller the volumes available for harvesting, the
greater the weight of this fixed initial cost.

Such initial costs could be reduced with a more
efficient administrative system and the possibility of
registering forest management plans without travel
to the state capital. As such a phase is systematically
covered through the use of public funds, it could be
argued that a public institution or an organisation
directly paid by a public institution ought not to be
entirely in charge of CBFM plan drafting and sub-
mission. For example, in Acre, the state government
implemented a bidding system to contract forestry
services to draw up, submit, and monitor CBFM
plans.

In some cases of community-enterprise partner-
ships, the timber company supports the cost of for-
malising the forest management plan. But such cases
can be expected to remain limited to communities
with large forest reserves or, as in some cases, when
the timber company plans to obtain legal access to
the timber for the first harvest without taking care
of post-silvicultural treatments (Amaral Neto et al.
2011).

Preharvesting and harvesting costs are substantial
and there is little room to reduce such costs, except
perhaps by investing in skidding equipment. Santos
Melo et al. (2011) estimated that COOMFLONA
could decrease skidding costs by 30% by investing
in a skidder, which would also provide more flex-
ibility for this phase and could be rented out to other
communities.

The poor condition of internal settlement roads
and external roads raises transportation costs. The
case of CANOR is critical, but the situation may
be the same for all smallholders with separate plots
willing to invest in CBFM. Road improvement is
necessary, as the poor conditions impose high sales
costs for everything that settlers produce, including
timber. However, road improvement cannot greatly
reduce costs because the major share of transporta-
tion costs come from the rental of transportation and
loading equipment.

Finally, looking at tenure issues, even if there has
been significant improvement in legal access of com-
munities to large forest areas, particularly through
the expansion of RESEX, PDS, and PAE, it does not
necessarily guarantee substantial additional income
at the family level or full property rights. The issue

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES
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Figure 1l 3.3 Community workers measuring logs. ©lsabel Driego

of benefit sharing from CBFM in PDS is not clear
and a potential source of conflict. Moreover, com-
munities are still vulnerable to invasion from illegal
loggers: in Virola Jatobd for example, the associa-
tion complained regularly about illegal extraction in
their forest reserve but control and sanctions were
insufficient.

3.5 Conclusions

In the Brazilian Amazon, CBFM initiatives for tim-
ber production can be financially viable subject to
significant public financial support and/or partner-
ships with private companies. Even with such sup-
port, the cash income a smallholder can gain from
CBFM on 80% of his land is not sufficient by itself
to sustain the family’s livelihood. If smallholders are
assumed to improve their incomes from their land-
holdings, while preserving 80% of the forest, it thus
seems necessary to invest in research-development
activities to support the implementation of sustain-
able cattle ranching and agricultural activities in the
limited area allowed to be deforested or to find a way
to increase SFM profitability. Other benefits from
SEM are provided (some employment generation,

PART II: CASE STUDIES

income diversification) but they were not systemati-
cally studied in this contribution.

Guaranteeing market access at remunerative pric-
es for timber from CBFM projects is a priority for
enhancing CBFM financial viability. The options to
reduce production costs are limited, but some of the
case studies illustrate that, even with high production
costs, CBFM projects may succeed in producing net
benefits when the communities have support in ne-
gotiating sales prices. Many communities, however,
are not in such a situation.

Timber potential in smallholder forest reserves is
unknown. Given the large initial fixed cost of draw-
ing up, submitting, and initiating a collective forest
management plan, a better assessment of such poten-
tial is required through a systematic inventory.

Keeping within the forest law is quite a long and
costly process for communities that are often in very
diverse situations in terms of such factors as land
tenure, cooperation with private firms, and public and
private technical support. The current legal frame-
work can be simplified and should keep a certain
level of flexibility to enhance smallholder investment
in SFM for timber production.
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New opportunities for small-scale
farmers of the Amazon to strengthen
hazards resilience while preserving
forests — field experiments combined

with agent-based modelling
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Abstract: This paper introduces a simulation model focused on smallholder practices
and labour management that is used to assess the long-term impacts of alternative land-
uses in the Amazon region. Our objective is not to provide a tool for decision-makers but
rather to inform the debate on rural practices and their likely consequences on forests
resources, income generation, and land-use trajectories. We discuss the advantages
and limitations of forest management (FM) for timber and permanent field of annual
crops (PFAC), based on conservation agriculture,and the way in which they constitute
management options with potential to protect forests while improving smallholders’
livelihoods. Our model shows that subcontracted sustainable FM for timber (logging
operations outsourced) in legal reserves and PFAC are not miraculous solutions that
allow smallholders to prosper while preserving their forests. However, the additional
earnings originated from FM facilitate the family’s installation phase, which is often a
critical period. Since income from FM can help farmers cultivate productive crops and
pastures, it improves resilience to hazards (sickness and accident) that are frequent in
the Amazon. In addition, since PFAC is an intensification technique, it has positive ef-
fects but only when adopted after the installation phase. In that case, it provides some
additional profits by recovering degraded pastures. Considering a scenario with hazard
probability and where 50% of smallholders’ lands have to be dedicated to forest protec-
tion, adopting FM and PFAC appears to be a win-win solution for smallholders.

Keywords: Brazilian Amazon, forest management, tropical timber, conservation tillage,
agent-based model, multi-agents system

4.1 Introduction

With an extensive surface of 7 million km?,
the Amazon plays a major role in water and
carbon cycles, therefore deforestation occurring in
the region may have severe impacts on these cycles
at both regional and global scales (Davidson et al.
2012). Smallholders are responsible for substantial
amounts of forest clearing (20% to 30% according to
Fearnside 2008). Colonisation of the Brazilian Ama-

PART II: CASE STUDIES

zon started in the early 1970s and led to the creation
of more than 500 000 km? of agrarian settlements oc-
cupied by small farmers (Menton et al. 2009). Defor-
estation mainly occurred in three states: Pard, Mato
Grosso, and Ronddnia (INPE 2011). The Brazilian
Forest Code states that 50% to 80% (according to
local regulations) of landholdings must remain per-
manent forest reserve in which forest management
plans can be executed only after approval by the local
authorities. Although in practice, many landholdings
have already been deforested beyond these limits,
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more than 12 million ha of permanent forest reserves
are still held by small farmers (Amaral et al. 2007).

In the eastern Amazon, where cattle breeding
is a common farming activity, traditional extensive
livestock systems have expanded on smallholdings,
which has resulted in significant deforestation. This
expansion has enabled the smallholders to maintain
their production in a context in which productivity
tends to decrease over time. Pasture degradation reg-
ularly occurs due to inadequate pasture management
practices or repeated burning, which in turn affects
ranching productivity (Vosti et al. 2002, Walker et
al. 2002). Therefore many smallholders with farms
originally under forest cover have rapidly become
limited in terms of profit accumulation without
land expansion (Pacheco 2009). Although conser-
vation agriculture techniques could be an alterna-
tive to preserve soil fertility and avoid deforestation,
small-scale farmers usually do not have the technical
knowledge or the financial capacity to implement
such an alternative.

In the framework of the Forest and Agriculture
(FloAgri) project funded by the European Union,
such alternatives, called forest management (FM)
for smallholders and permanent field of annual crop
(PFAC), were tested with smallholders of the Transa-
mazon highway (Par4 state) through the implementa-
tion of FM plans and conservation agriculture sys-
tems (Sist et al. 2010, Scopel et al. 2013).

In order to assess the long-term impacts of the
adoption of these alternative land uses, we adapted
an agent-based model (ABM)), initially developed to
explain deforestation processes and describe the ex-
pansion of pioneer fronts in the Transamazon High-
way region (Bommel et al. 2010). By adding new
land-use activities (FM and PFAC), we discuss the
advantages and the limitations of such alternatives
and the way in which they can help protect forests
while improving smallholder livelihoods.

The aim of this chapter is to test whether FM may
be appropriate for smallholders and to identify the
most important conditions that foster FM adoption
in the Brazilian Amazon, our ABM helps to inform
the debate on rural practices and their likely con-
sequences at the farm level. Unlike top-down ap-
proaches often directed to policy-makers, our model
focuses specifically on smallholders’ decisions to
better understand the constraints they experience in
farming and the challenges they face in adopting
more sustainable practices. Thus, this chapter aims
to shed new light on how FM can contribute to the
income of small farmers and why, in some cases,
FM improves the resilience of these families against
hazards such as illness or accident. By assessing the
range of choices smallholders have and under which
conditions they can integrate forest management,
livestock, and agriculture, this chapter gives new
elements to what seem to be the prerequisite condi-

tions for positive changes. These issues are currently
important in the debate around the new reform of the
Brazilian Forestry Code. The model helps in consid-
eration of future scenarios of FM by smallholders in
the Amazon region, providing a different perspective
on sustainable FM related to broader land-use deci-
sions at the farm level.

This chapter is organised in five sections, includ-
ing this introduction. The second section briefly de-
scribes the structure of the model and the dynamics
of the entities. The third section presents some results
of six land-use strategies in various circumstances.
Then, before the conclusion, the fourth section dis-
cusses the relevance of such a model to point out how
and why different contexts and policies can enhance
or curtail the adoption of FM.

4.2 Comparing various land-
use strategies using an ABM

The ABMs facilitate the understanding of human-
environment interactions by pointing out the implica-
tions associated with various options for action. By
designing the basic entities of a system and describ-
ing their distinctive behaviours, it is possible through
the simulations to observe what can emerge at the
global level of the system (bottom-up principle).
When including the spatial dimension (with locali-
sation of agents’ activities), we obtain some dynamic
maps. Because few ABMs have been designed for the
Amazon region (Deadman 2005, Aguiar et al. 2012),
this paper contributes to a better understanding of the
underlying processes involved in land use.

4.2.1 Purpose of the model

ABM can be useful in management decisions (Bous-
quet and Le Page 2004). Yet it is important to stress
that our ABM is not intended for optimisation of land
uses. The purpose is not to predict the best way to
achieve a desired situation but rather to explore the
feasibility of various land-use strategies and their
implications for smallholders (see Borjeson et al.
2006). Thus, the model seeks to evaluate the strict
compliance with environmental law and the long-
term effects of two alternative land-use activities.
These land uses are PFAC based on conservation
agriculture systems (no-tillage) and FM for timber
in forest legal reserves (LRs). In our model, a log-
ging company contracted by the farmers carries out
FM. These partnerships or subcontracts between
farmers and logging companies are very common
in the region although they are usually quite infor-
mal. The model outputs allow us to compare the
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Table Il 4.1 Description of the six scenarios to assess the economic and ecological viability.

Initial conditions Strategy LR compliance Specific activities
¢ Same family structure No A: Standard activities
(ex: 3 adults + 3 children) Yes B: A + Forest management
¢ Same initial ?ash Breeder No C: A + Permanent crops
¢ Same farm size Yes D:B+C
¢ Same initial land cover Yes E: A + LR compliance
¢S ilt
ame sotttypes Yes F: C + LR compliance

economic performance and environmental impacts of
smallholders’ practices. We did not use sophisticated
agent approaches (such as BDI architecture") but a
heuristic household decision-making structure based
on observations in the field, interviews with famers,
and experts’ descriptions of rural practices (Moran
1989, Veiga et al. 2003, Veiga et al. 2006).

4.2.2 The overall methodological
approach

The main principle of our modelling approach is to
compare various production activities starting from
the same initial conditions. Considering that small-
scale farmers in the Amazon are mainly focused on
livestock production, each agent adopts cattle breed-
ing as the main production strategy along with a set
of specific additional activities.

From each initial state, identical for each agent,
six simulations are run in parallel according to a
supplementary specific activity that the agent has to
perform (Table I1 4.1). The first scenario (StandStrat,
considered as the control scenario) corresponds to
the business-as-usual breeder strategy, for which the
agent invests mainly in livestock without preserving
his LR. When an FM activity is included (FmStrat),
the agent has to delimit and protect a part of the forest
within his landholding, from which he can extract
and sell timber according to the rules of selective log-
ging techniques. The PFAC strategy (PfacStrat) re-
quires the agent to cultivate 4 ha of PFAC (see Scopel
et al. 2013). The Fm+Pfac strategy aggregates the
two previous ones: the agent has to cultivate PFAC
and to manage his forest, in addition to the basic
breeder activities. The last two scenarios simulate a

M BDI (for belief-desire—intention) is presently a common
architecture for cognitive agents. Based on a practical human
reasoning developed by M.E. Bratman (1987), it provides a
deliberative mechanism for selecting concurrent plans, then
executing the active ones.

PART II: CASE STUDIES

strict compliance to environmental law: the agents do
not touch their LRs: the StandLR agent performs his
breeder standard activities on his authorised surface
while the PfacLR agent is also obliged to cultivate 4
ha of PFAC. When a scenario is assigned to an agent,
he is obliged to carry out the additional activities of
this scenario, even if they are unsustainable for him.
For example, in addition to his breeding activities,
the agent with PfacStrat has to cultivate 4 ha of PFAC
each year, even if he does not have enough resources
for that. He is not allowed to change his assigned
strategy during the runtime.

At the beginning of a simulation, the six agents
are strictly identical, differing only in their strategy.
Because the principle is to compare the results be-
tween the agents according to the scenarios, they
cannot change their strategy during simulation and
they do not interact.

4.2.3 Model description
Main principle

Many elements of the reality were not taken into ac-
count during the design process to keep the model as
simple as possible.® In order to focus on the primary
goal of the model, which is assessing land-use op-
tions, we kept only the entities and the operations
related to the agricultural activities, thus omitting
many other elements that are part of the daily life
of the farmers (e.g. regular off-farm work, member
aging, marriage, etc.). In this regard, the focus of
our analysis is to better understand and assess the
feasibility of each new activity with respect to the
control scenario in terms of family labour manage-
ment, availability of land, and economic profitability.
These three elements are schematised in the flow-
chart of Figure II 4.1.

@ A full description of the model is available in Bommel et
al. 2012.
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Figure Il 4.1 Systemic diagram presenting the cash and workforce flows.

According to its structure, a family is endowed
by a given quantity of labour (i.e. a given number of
available working days per season). As any activity
requires time, the stock of available working days
decreases with addition of agricultural activities.
Thus, an agent is constrained by his labour endow-
ment. The agent is also constrained by the access
to and disposal of financial resources. Therefore, to
manage his farm, the agent owns two limited and
interchangeable stocks: when he lacks labour force,
he can hire temporary workers if he has financial
resources, and conversely, when he needs money, he
can sell a part of his available workforce as outside
labourer days (without exceeding 90 days/season/
worker). Available financial resources are systemati-
cally actualised according to the financial results of
the preceding period.

Model structure and dynamics

The main elements of the model are grouped in two
packages. The first contains the structure of the farm
and the dynamics of its vegetation, and the second
package contains the family, its labour force, finan-
cial resources, and farming activities.

A family is composed of children (0 to 4) and
workers (2 to 4) with a landholding that encompasses
100 ha. Each plot (1 ha) is covered by forest, fal-
low, annual crops, or pasture. Annual crops (rice or
corn) can be cultivated in a traditional way or using
PFAC techniques. An unmaintained crop or pasture
degrades progressively until it reaches a threshold
where it becomes a fallow.

The technical and economic parameters (e.g.
unitary prices and costs, labour demand by activity,
and yield are available on the model web page, see

footnote 2) have been set by looking at data from
field surveys (Barbosa et al. 2008), experts’ knowl-
edge, and comparison of findings from other stud-
ies (de Reynal 1995, Vosti et al. 2002). The PFAC
parameters have been obtained from data generated
by the FloAgri project.

The simulations are run for 40 years. As the
Amazon climate is clearly divided in rainy and dry
seasons®, the simulations are scheduled by an an-
nual time step divided in two sub-steps with distinct
seasonal farming practices. At the end of the year,
each agent performs an annual balance to level the
accounts and make specific purchases.

For each season, the land cover evolves naturally
and the agent performs his seasonal activities as a
sequence of three phases: spends money for the se-
mester consumption; works on his land to produce
agricultural goods; harvests and sells the produc-
tion.

Vegetation dynamics

Each hectare of land cover evolves naturally with
age and according to the activities carried out in
the plot (Figure II 4.2). For example, an abandoned
crop encroaches gradually (i.e. its abandonment level
increases with each season) until, beyond a thresh-
old, it turns fallow. After 30 years, a fallow turns
to young forest, which requires 30 years more to
provide harvestable trees (3 trees/ha). An unmanaged

® In the Par4 state, the rainy season usually starts in Decem-
ber and stops in June, so the farmers plant their crops by the
end of November. The dry season is from June to November,
when the slash-and-burn activities occur (Moraes et al. 2005).
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Figure Il 4.2 The land cover state-transition diagram.

crop or pasture produces less than a managed one
(15% drops per abandonment level):

actual production =
optimal production x neglected factor (1)

where: optimal production =

production/ha done by the model data  and:
neglected factor = (1 — degradation loss factor)®@dn el
=(1-0. ls)almndon level

On any plot, the smallholder can suppress a cover and
plant a new crop. To counteract the natural degrada-
tion of the crops, pastures, and cattle, some activi-
ties are required to maintain their productivity. The
Figure II 4.2 shows all the vegetation types and the
different ways (by natural transitions or by small-
holders actions) through which land cover changes
its state.

The cattle dynamic is very similar to the vegeta-
tion dynamic: when it is adult, a cow produces a
quantity of meat per year, depending on the pasture
quality and on its level of maintenance (see equa-
tion 1). In actual terms, this production matches a
gain of body weight and the birth of a calf. But the
model aggregates this production as a quantity of
meat harvested and sold by the farmer. If the herd is
neglected, it produces less and less and finally dies.
Because all the cattle production (i.e. the calves)
is sold, the farmer has to buy new cows during the

PART II: CASE STUDIES

annual balance stage in order to increase the size
of the herd.

Farmer activities

After consumption expenses (cost: individual con-
sumption x family size), the farmer performs his
seasonal agricultural activities. Although breed-
ing is a preferred investment, the agent dedicates a
part of his labour force for self-consumption (only
when his cash is lower than twice his consumption
expenses): he cultivates half a hectare per family
member of annual crops that will be harvested in
the next season.

Then, the smallholder spends time and money on
upkeep of the pastures and cattle. With the remaining
cash and manpower, he performs an expansion loop,
whose actions depend on each scenario. The expan-
sion loop is constrained by forest or fallow avail-
ability, possibility to expand in case of constraint
scenarios (FmStrat, Fm+Pfac, StandLR, PfacLR),
and the availability of family resources.

At the end of a season, the remaining workforce
is sold (max 90 days/worker). Here it should be noted
that the sale of manpower might be unrealistic: in
case of comfortable savings, smallholders would
probably rather seek to improve their standard of
living. Nonetheless, because we wanted to compare
the results of each strategy on the same basis, we
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removed this option and the sale of extra manpower
was kept for all agents without taking into account
any limit of savings.

Farmer specific activity: FM on LR (FmStrat and
Fm+Pfac)

The FM supplementary activity requires the agent to
protect his LR (80%). But while performing the FM
scenario, he is authorised to extract and sell timber
(3 trees/ha or 16 m*/ha) that is sold at BRL 54/m?, or
USD 27/m? ®. A company performs this activity and
the charges are already deducted from the sale price.
After having cut down the mature trees of one-third
of the LR, the logged forest plot is protected dur-
ing the next 30 years, meaning that the entire LR is
logged for three years and then no timber harvest oc-
curs during 27 years. Because farmers are authorised
to slash and burn the forests located outside the LR to
plant crops, timber extracted from this activity is also
sold at 54 BRL/m?,or USD 27/m?. In contrast, agents
who do not perform FM sell their trees as uncertified
wood at BRL 27/m?, or USD 13.50/m?.

Farmer-specific activity: permanent field of annual
crop (PfacStrat, Fm+Pfac and PfacLR)

The supplementary activity PFAC requires the agent
to cultivate 4 ha of permanent crops. Normally, PFAC
allows recovering degraded pastures by using no-
till techniques. But if there is no degraded pasture
around the house (500 m), the agent looks for an old
pasture still producing, close to the house.

In order to remain homogeneous with the other
crop management, the modelled activities of PFAC
consist in planting crops, upkeep, and harvesting. In
reality, a farmer harvests his PFAC main crops (Y2 ha
of rice and 2 ha of corn) at the end of the wet season
and then sows a leguminous cover crop to control
soil erosion and weeds, increase organic matter and
water in the soil, and fix nitrogen. So, in a one-year
cycle, both crops are produced. In the model, we
consider one harvest per season that aggregates both
crops (main and cover crop) into one (production:
1425 kg/ha/season and price: BRL 0.835/kg, or USD
0.418/kg).

To maintain the PFAC, the farmer has to buy
fertilizer (BRL 357/ha, USD 178.50/ha), urea (BRL
80/ha, USD 40/ha), and herbicides (BRL 310/ha,
USD 155/ha), considering that the seeds have been
stocked from the previous harvest. Thus, the agent
spends an average of BRL 373.5/ha/season (USD

@ Exchange rate is about 1 BRL (Brazilian real) = USD 0.50.

186.75/ha/season) for keeping up the PFAC. To plant
it, the agent buys limestone (BRL 420/ha, USD 210/
ha) and phosphate (BRL 400/ha, USD 200/ha), plus
the maintenance products (1193.50/ha, USD 596.75/
ha).

The PFAC has a lifetime of four years. During
its last season, the cover vegetation sown is pasture
that will be productive in the next season.

In interviews, farmers involved in the project
have recognised PFAC as greatly advantageous. They
explained that they earn in comfort by working near
their homes. This aspect is, however, not taken into
account into the model.

4.2.4 Main principles of simulation

Each farmer owns a single lot of 100 ha and he is
not allowed to move to another farm or to expand
by buying new land. Each lot has a similar vegeta-
tion cover. The agents vary only in their specific
activities (FM, PFAC, and/or LR compliance). For
standard simulations®, each family has three workers
and three children. It starts with BRL 7200, equal
to USD 3600, (members X initial cash/person = 6 x
BRL 1200 (USD 600) and 468 available workdays
(workers x work days per season = 3 x 156). In its
standard version, the model is deterministic: no ran-
domness is involved during the simulations. Thus,
from a given initial state, it will always produce the
same output for each strategy®.

Starting from the same state, the land cover at
the end of a simulation (40 years) is quite differ-
ent depending on the performed scenario. After 12
years (Figure I1 4.3 bottom), the conventional breeder
(StandStrat), for example, has converted all his land
into pasture (this period is called the installation
phase). In contrast, the agents in charge of FM as
well as the agents who are artificially obliged to re-
spect the law, have maintained their LR (80 ha). Their
installation phase is much shorter (five years).

By looking at the agents’ incomes, as noted previ-
ously, the output data cannot be rigorously compared
with real incomes since the agents keep their standard
of living, whatever their savings. What is more rel-
evant is to compare the economic results among the
agents in order to rank the income levels according
to the scenarios.

©® The model has been implemented on Cormas, an ABM
software dedicated to resources management (http://cormas.
cirad.fr).

© A stochastic version (with randomness) will be used in the
analysis in order to test the impact of sickness probability or
when specifying a new initial land cover (see 4.3.3 and 4.3.4).
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Figure Il 4.3 Example of land cover for a standard simulation for two different farms after 20 years.
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Figure 1l 4.4 Evolution of the annual incomes of four agents respecting their LRs, during a standard

simulation of 40 years.

4.3 Scenarios results

4.3.1 The impacts of FM and PFAC
for agents respecting their LR

Given the fact that the FmStrat, Fm+ Pfac, StandLR,
and PfacLR agents respect their LRs, the efficiencies
are compared on the same area available for cultiva-
tion (20 ha) (Figure II 4.4). Indeed, at the end of the
third year, each agent has deforested his authorised
surface. The rest remains forest and only the FmStrat
and Fm+Pfac agents can use it to harvest timber
during the FM cycles.

The standard breeder obliged to preserve his LR
(StandLR) without any alternative activity has an
average income of BRL13000/year for a six-member
family, meaning BRL 361/month (USD 180/month)
per worker, calculated from year 10 to 40, i.e. after
the installation phase; this is a quarter below the
minimum salary (the Brazilian minimum salary in
2009 was BRL 465/month, or USD 232.50/month,

PART II: CASE STUDIES

see Portalbrasil, 2009). During the first five years,
the family income originates mainly from production
of annual crops and timber sales while converting
forest into pasture. During this installation phase, the
smallholder invests intensively in livestock by buying
cows and planting new pastures. When the authorised
20 ha are fully covered with pasture and because the
smallholder cannot buy new land, he manages his
herd and sells out the remaining available working
days of the household. The regular fluctuations in
livestock income are due to the sale of the cull cows
and the purchase of heifer calves.

FM significantly increases the incomes of Fm-
Strat and Fm+Pfac agents every 30 years (the du-
ration of the forest rotation cycle). The first growth
peak is smaller than the second one because the
agents invest in livestock: while planting new pas-
tures and buying many cows, they transfer a high
part of the first FM profits into livestock capital. Ac-
cumulated cash income over 40 years for these two
scenarios is about BRL 907000 (USD 453 500), or
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Figure Il 4.5 Annual incomes of the agents according to the number

of workers.

55% higher than for the breeder obliged to preserve
his LR without FM.

Between the timber harvesting periods, incomes
for FmStrat and Fm+Pfac agents drop to a value
close to that of the StandLR agent. Nevertheless,
even during this forest regeneration phase, FM has
a positive effect: mean income during the renewal
phase is approximately BRL 1090 (USD 545)/month
for StandLR, while it reaches BRL 1670 (USD 825)/
month for FmStrat and Fm+Pfac, which is 52%
better. Such difference is linked with livestock and
pasture quality: short of savings, the StandLR agent
does not succeed in maintaining all the pastures and
the cattle, which gradually become less productive
(equation 1). Thus, the mean monthly income from
livestock for the StandLR agent is BRL 344 (USD
172) while it is more than twice as high for the Fm-
Strat agent: BRL 797 (USD 398.5). In this scenario,
FM income provides some financial resources that
allow the farmer to maintain the productivity of live-
stock and pasture.

The starting phase (first 10 years) for the PfacLR
agent is as difficult as that of the StandLR agent. But,
by adopting permanent crops, this agent succeeds
in gradually recovering the degraded pastures and
thus is able to reach higher cattle productivity. This
agent also increases household income by harvest-
ing his permanent crops. As PFAC requires more
labour for planting and maintenance, the agent sells
fewer working days. Nevertheless, after 12 years,
the annual income becomes higher than that of the
StandLR agent, and it is equivalent to agents involved
in FmStrat and Fm+Pfac after 20 years. At midterm
(15 years), PFAC provides positive effects on family
income.

The diagram in Figure II 4.5 shows the annual
incomes of the agents according to family structure.

The same former simulations have been run but here
for a family of eight members, with successively one
to eight workers.

Not surprisingly, whatever the agent strategy, an-
nual income increases as the family has more work-
ers. This increase is mostly due to the higher number
of working days available to be sold. However, for
the breeders who do not perform FM (StandLR and
PfacLR agents), an income shift is observed when
there are more than four workers: above this number,
the family is able to maintain and clean up all its
pastures, thus the difference in annual income with
agents performing FM is low and solely due to the
timber harvest peaks. Below four workers, the family
lacks the labour force to maintain all its crops and
pastures, which causes a decrease in productivity. We
can thus conclude that, when subcontracted, FM is
mainly useful for families with few workers since it
helps to compensate for the lack of manpower.

4.3.2 The cost of staying legal

This section assesses the cost of staying legal by
preserving the LRs. As stated in the Forest Code,
the law requires landowners in the Amazon to con-
serve 50% to 80% of their farmland in forest. The
following simulations compare agents that respect
their LRs (FmStrat, Fm+Pfac, and StandLR agents)
with those who do not (StandStrat and PfacStrat).
Figure II 4.6 shows the evolution of the agents’ an-
nual income. The installation phase (time to cut the
forest) is much longer for StandStrat and PfacStrat
agents — 12 years — compared to the five years for
FmStrat and Fm+ Pfac agents (and also for StandLR
and PfacLR agents). During this phase, they face
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Figure 1l 4.7 The annual income of the agents when LR is set to 50%.

low income (short farm production and investment
in livestock). But after this period, when they have
completely turned their farm into pasture, StandStrat
and PfacStrat agents succeed in increasing their sav-
ings more rapidly than the other agents who kept
their LRs. Such a shift is linked with the livestock
income on 100 ha instead of 20 ha and the fact that
not much manpower is required for its maintenance
(300 working days/year for 100 ha of pastures with
cattle).

Once the standard breeder converts the 100 ha
of his land to pastures, his activity consists mainly
in managing his herd and selling the extra labour
force. For these specific simulations, FM does not
compensate the breeding loss due to pasture limita-
tion. Excluding the installation phase, the monthly
income of the StandStrat agent is about BRL 4250
(USD 2125), whereas it is only BRL 1670 (USD 835)
for a breeder doing FM, i.e. 60% lower. Such results

PART II: CASE STUDIES

give an idea of the opportunity cost for smallholders
to conserve the LRs even when FM is possible.

The PfacStrat agent has results similar to that of
the StandStrat agent. Since he needs more manpower
to plant and maintain PFAC, his income is a little
lower than that of the StandStrat agent. Unlike the
PfacLR agent on 20 ha (Figure II 4.4), PFAC has no
positive effect when using the 100 ha, even after a
long period.

The Brazilian Forestry Code allows, in certain
zones (consolidated zones, defined by the ZEE plan:
the state of Pard delineated its territory in Ecological-
Economic Zones), to use and deforest up to 50% of
the farm (Figure 11 4.7).

Obviously, this modification of LR does not af-
fect StandStrat and PfacStrat agents because they
ignore these constraints. But for the agents that keep
their LRs, this change of the LR ratio increases their
monthly incomes: from BRL 1090 to 2500 (USD
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Figure 1l 4.8 Mean annual incomes according to initial deforestation.

545 to 1250) for StandLR (+130%); BRL 3035, or
USD 1517.50 (+81%) for FmStrat; and BRL 2680,
or USD 1340 (+74%) for Fm+Pfac. Compared to
the StandLR agent obliged to protect his LR, the FM
has a lower impact on income, except for the first
years of installation.

Thus, economically speaking, a reduction of LR
to 50% would help small farmers more than applying
FM on 80 ha. On the other hand, if LR were complied
with (which is seldom the case), it would decrease
the forest size from 80% to 50%.

4.3.3 Portion of property initially
deforested

To ensure a good understanding of the model, it is
also necessary to begin the simulations from initial
states with less virgin forest, as is presently the case
for a majority of smallholders in Pard. Modifying
the initial deforestation part, from 0% to 100%, has
resulted in the following output. For each new ini-
tial state of the farms, deforested plots are randomly
covered by an annual crop, pasture, or fallow, with
a random degradation level. In the cases where the
deforestation is greater than the authorised portion
(20%), the agents that respect the law (FM and LR
strategies) will not use a part of their land (covered
by fallows and old crops) so that forests can regener-
ate. But because forest regeneration is a very slow
process, the simulations show that full restoration of
the LR comes after a long period (about 38 years ac-
cording to the initial degradation level). In that case,
the agents undertaking FM can harvest timber even
if their forests are below 80 ha (which is something

that is not authorised in practice). For each value
of the initial deforestation portion parameter, 100
simulations are repeated in order to normalise the
effect of the randomness (Figure 11 4.8).

The analysis shows that the incomes of the Stand-
Strat and PfacStrat agents, who do not respect the
LR constraints, decrease rapidly with the initial deg-
radation rate. This is because the farmer spends time
and money to maintain degraded pastures that are
basically unprofitable due to their poor productiv-
ity (the “initial deforested” parameter requires that
a portion of the land cover is degraded, so equation
(1) gives a lower production). Since the beginning
of the settlement is very sensitive, losing time and
money for land recuperation during the first stage
holds back the development of the agents. When 40%
of the farm is deforested, the standard breeder has the
same income as the StandLR agent, i.e. he is mainly
a farm labourer.

For the FmStrat agent, who is spending energy
to maintain unprofitable pastures on 20 ha, the lack
of preserved forest also reduces the FM profits and
has a more negative effect on income compared with
the Fm+Pfac and PfacLR scenarios.

The signatures of the agents doing PFAC (Pfac-
Strat, Fm+Pfac, PfacLR) are dissimilar: Fm+Pfac
and PfacLR agents that work on 20 ha are not af-
fected by the initially deforested parameter. Because
they do not spend much on livestock, they are able to
recover their degraded pastures and manage a small
area whatever the initial degradation level. Fm+Pfac
provides the best income when initial deforestation is
higher than 25%. On the opposite end, PfacStrat has
low resistance to initial degradation, mainly for low
deforestation rate. This is because the agent spends
a lot of energy to plant permanent crops while in-
vesting at the same time in livestock and expanding
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Figure 11 4.9 Annual incomes of the agents according to sick probability
per member; 0.05 is the standard risk from literature.

in the forest. So, when starting from degraded land,
PFCA presents positive effects but solely when the
farmer does not invest heavily in livestock at the
same time. Depending on the degraded surface, the
period to get PFAC positive effects can be long. By
comparing, for example, the dynamics of StandStrat
and PfacStrat from a 20% degraded farm, the mean
income of StandStrat over the 40 years’ simulation
is higher than of PfacStrat. But PfacStrat has much
better incomes only after a long period (20 years,
not visible in Figure II 4.8).

4.3.4 FM, PFAC, and resilience

Analysing the effect of hazard (sickness and acci-
dent) on smallholders is important since the family
workforce plays a key role in household strategies.
For the previous analysis, the sickness probability
was set to zero, but the available statistics show that,
in Amazonian pioneer fronts, hazard is greater and
the risk of becoming seriously ill or being injured is
higher than elsewhere in Brazil. According to IBGE
(2008) estimates a person stays in a hospital once
every 10 years (5%/season/person).

For the current analysis, the sickness option has
been activated. In the next graph, Figure I 4.9, the
sickness probability has been tested from 0% to 12%
per season (analysing upper probability is not useful
since the available labour force is almost zero). For
each season, every member of the family has a ran-
dom chance to be sick and unable to work during this
time. Due to stochastic events, the simulations are
repeated 100 times for each parameter new value.

Obviously, all the agents lose income to the ex-

PART II: CASE STUDIES

tent that hazard risks increase. Interestingly, Stand-
Strat and PfacStrat agents who do not respect their
LRs are more sensitive to hazard. They can hardly
expand and maintain their pastures and cattle when
they lose manpower. In contrast, agents managing
their forests (FmStrat and Fm+ Pfac) tend to be more
resistant to hazards because of the extra revenues
coming from FM that make them much less affected
by a temporary loss of labour. As the PFAC strategy
requires additional investments in money and man-
power, PfacStrat and PfacLR are more sensitive to
hazards. FM compensates this sensitivity in the case
of the Fm+Pfac agent. So, these results confirm the
previous ones (Figure II 4.5): when subcontracted,
FM helps to compensate for the lack of manpower.

Figure II 4.10 shows the distribution of incomes
when hazard probability is set to its standard value
(5%/ season/person). In addition, it compares the ef-
fect of the LR authorised level for the two scenarios
—80% and 50%.

The bar chart (right) presents the average income
over the 100 simulations of each agent. The Stand-
Strat, FmStrat,, ., and Fm+Pfac , .. agents have
similar mean incomes (about BRL 30000/year, or
USD 15000/year). But the standard deviations are
quite different: StandStrat shows irregular incomes
while FmStrat and Fm+ Pfac are much more regular.
This irregularity of incomes is more visible on the
left chart: here, each point is the annual income of an
agent for one simulation. By sorting these values for
100 simulations, the curves show how these incomes
are distributed. For standard breeders exploiting 100
ha, the chances to succeed are spread from high-
est to lowest incomes (high variance): in more than
20% of the simulations, the StandStrat agent fails
to manage his farm. When an accident or a disease
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occurs in the installation phase, the consequences
strongly impact this agent’s economic situation and
his farm’s productivity. This agent is more able to
resist hazards when his expansion phase is complete.
These results are worst for the PfacStrat agent, who
fails in 60% of the cases: this agent is more sensitive
to hazard during the installation phase. As PFAC
requires investments, it is only profitable in the long
term when the family is strongly installed.

In contrast, FmStrat and Fm+Pfac agents, who
manage their forests, have very stable incomes. Even
when a family member is unable to work, the qual-
ity of the farm production is such that the family
can better resist a temporarily lower labour force.
When the LR is set to 50 ha, the mean income is
equal to that of StandStrat, but with low fluctuations
(over 100 repetitions) and, above all, with 50 ha of
preserved forest.

4.4 Discussion: Optimal
conditions versus hazard and
degraded lands

As stated by Popper (1963) for theories, a model
cannot be validated in the sense of having complete
confidence on its outputs. Like theories, a simula-
tion model is inherently wrong (Bradbury 2002):
sometimes it can be corroborated by data but in most
cases, it is refuted by empirical observations. So, we
consider that comparing the model outputs with data
does not permit a conclusion that it is undoubtedly
valid; the data comparison is just a way to increase
the likelihood of its results. Furthermore, since the
alternative practices developed in the FloAgri project
are recent and not broadly used in the Amazon, it is
also hard to compare the model outputs with real

data. But while the lack of historical data prevents us
from “validating” the model, its dynamics are coher-
ent with observations and expert knowledge. Instead
of comparing static data on each practice indepen-
dently (performing a cost/production comparison
is quite simple), the ABM helps demonstrate how
various activities can interact. It helps explain why,
depending on the context, some practices can either
be efficient or fail. Of course, it would be interesting
to compare our results with an optimisation model
that aims to determine the best mixture of land-use
patterns. Nevertheless, it should be emphasised that
our ABM does not seek to optimise land-use distri-
bution. Since it focuses on the behaviour of agents
in a temporal dimension, it helps us understand the
reasons for success or failure of a strategy in vari-
ous situations.

Our results show that without any agricultural
alternative, a small breeder compliant with LR has
low income that comes mainly from the sale of his
labour force. A change from 80% to 50% of LR
would obviously increase his cash income (+130%)
more than investing in FM of his LR (+52%, without
hazard).

The model shows that FM and PFAC are not mi-
raculous solutions that allow a smallholder to prosper
while preserving his LR. Compared to a standard
breeder artificially restricted on 20 ha (StandLR), the
adoption of alternative practices like FM can increase
his income (twice his standard income in the best
case). But what he earns from 20 ha of crops and
pastures, plus the revenue he obtains occasionally
from FM, remains lower than the income he gets
from 100 ha of pasture. However, in that case, the
conventional breeder has deforested all of his land
and he is illegal with respect to the Forest Code. In
recent years, the controls have become more frequent
and the sanctions have been tightened to such an
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extent that farmers can no longer break the law as
they did before.

The additional practices, however, may have
positive effects when various types of hazard are
introduced in the model. For example, the standard
breeders are more sensible to sick probability than
the agents performing FM. As the risk of being seri-
ously sick or wounded is high in the Amazon, FM
increases the resilience to hazards. The additional
revenue generated by FM appears useful when the
labour force is reduced because it helps with invest-
ments in productive livestock, which does not require
a lot of work.

PFAC has positive effects when a reasonable part
of the farm is degraded. By using no-till techniques,
it allows recovering some productive pastures when
the standard breeder can just maintain poorly prof-
itable cattle. But PFAC is a risky activity because
no-till farming needs competences, manpower, and
financial investment. The model shows that PFAC
weakens farmers when they are in the installation
phase: they cannot invest in such techniques and
livestock at once. By gradually recovering degrad-
ed pastures, PFAC can be seen as an intensification
practice that improves cattle productivity over the
long term.

As aresult, when starting from a degraded farm
and when taking into account hazard probabilities,
the FM may offer equivalent mean income to that
of an unrestricted standard breeder, but with higher
stability. Finally, coupling FM and PFAC seems to be
an interesting alternative that might make the farmers
more resistant to hazards and provide higher income,
while at the same time preserving the major part of
their forests.

4.5 Conclusions

By implementing agricultural activities related to
standard or specific strategies, an ABM offers the
advantage of explaining how several actions can
complement or compete. In contrast, a simple com-
parison of static economic returns between different
activities does not inform about such complementari-
ties. By targeting the model on the management of
the labour force, the simulations allow us to explain
how some actions may affect the achievement of
others. Thus, our ABM helps to explain why some
alternative practices can either be efficient or fail,
depending on the context.

As several studies have already pointed out, suc-
ceeding in making a small-scale FM plan financially
viable in the Amazon region remains a challenge and
many barriers have yet to be removed (Hajjar et al.
2011, Drigo et al. 2013). It is considered relatively
risky in the short term to invest in FM, whereas in-

PART II: CASE STUDIES

vesting in cattle is often considered to be a safety
option, at least in the short term. The latter situation
may reverse in the long term, but only with stronger
efforts to decrease the many barriers threatening the
long-term viability of FM (see Part II, chapter 3, or
Drigo et al. 2013).

However, standard breeding, which is the most
common production system among smallholders
in the Amazon, is also risky during the installation
phase (Tourrand 2009). When taking into account the
current available cash and manpower of a family, our
ABM shows that a breeder quickly meets difficul-
ties that prevent him from developing his operations
as he would under optimal conditions. The model
reveals that the agents that prefer to pursue ranch-
ing activities by converting all their land to pasture
are economically vulnerable at the beginning and
they can easily fail due to increasing risk and land
degradation.

In contrast, the agents who are able to manage
their forests tend to strengthen their resilience capaci-
ties against hazards, mainly when considering the
sickness probability. Indeed, when subcontracted,
the FM cannot improve the mean annual income
of smallholders much in the Amazon, but it tends
to stabilise the income and improves household
resilience in the long term by helping to maintain
good productivity from pastures and livestock on a
reduced area.

Adding PFAC increases potential benefit for
families to invest in FM, underlying potentially in-
teresting complementarities. When few pastures are
degraded, PFAC improves cattle productivity over
the long term. Nonetheless, as PFAC is an inten-
sification technique, it cannot be performed while
investing in livestock.

Since controls and sanctions have been strength-
ened in recent years in the Brazilian Amazon, it is no
longer viable to be illegal with respect to the Forest
Code. But, without any agricultural alternative, a
small breeder compliant with the Forest Code would
have very low income, earning a living by selling his
labour. In that situation, an investment in efficient
FM could double the revenue. A change from 80%
to 50% of LR would obviously increase his income.
Thus, despite the precautions required in any mod-
elling, our results allow us to conclude that FM as-
sociated with intensification practices such as PFAC
may allow smallholders to achieve incomes equal to
those of extensive ranching over all landholdings.
Furthermore this production system is less sensible
to hazards while it preserves the forest.
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Abstract: Since the time when forests were recognised not only as a source of
wood and fibre but as a complex system closely linked to human society and other
biological systems,a number of efforts and initiatives have been developed to integrate
forestry within other sectors of the economy and with livelihoods, and to improve
the governance of forest resources. This case study looks at the outcomes and con-
sequences of making forest regulations related to the use of timber resources and
forest management among rural communities more flexible in the northern part of
Bolivia. If forest regulations are made more flexible when the rights are granted , the
informal mechanisms that have been developed to access timber and benefit from its
sale become eventually legitimised, and the distinction between what is prohibited by
law and what is sanctioned by tradition will be lost. Thus, communities can operate
either as efficient promoters of sustainable forest use or as forest predators, innovating
different strategies to use timber formally or informally. If a national or regional forest
policy is going to be effective, it must have the commitment of the entire government
and society-wide support based on a process of joint deliberation, assessment, and
coordination rooted in the local realities of users.

Keywords: Regulations, formal, informal, legal, illegal, community, individual, collective,

governance changes

5.1 Introduction

n the past three decades of the 20th century, forests

became recognised for their provision of direct and
indirect benefits to global society, to national and lo-
cal economies, and to the livelihoods of millions of
people (Mery et al. 2005), at the same time people’s
awareness of the increasing loss of forests and global
warming was growing. This triggered initiatives to
change particular social, economic, and political
elements of forest management in many countries.
Some of these changes were meant to favour poor
people and improve their opportunities to benefit
from the forests, as is the case of community forest
management (Cronkleton et al. 2011) or co-manage-
ment (Carter and Gronow 2005). Other changes were
meant to allow governments to maintain or increase
control over the forests.

PART II: CASE STUDIES

Changes in the way policy-makers think about
the role of forests in society can be observed by
analysing the regulatory framework on forest use
and management in a country. Worldwide, many
examples exist that describe the effects of changes
in legislation on forest and tenure rights. In Latin
America, for example, the revision of policies, leg-
islation, and forest institutions merits special atten-
tion when the consequences of those initiatives affect
rights, the environment, and the countries’ develop-
ment (FAO 2010).

Within this legal context, we can analyse changes
from different perspectives: for instance, the rise of
informal institutions due to imperfections in legal
changes (timber extraction within communities); il-
legal activities due to laws and regulations that do
not fit local realities (the obligation to comply with
expensive and bureaucratic forest-management in-
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struments among small users); and circumstances
that influence social behaviour related to compliance
with the laws.

Scholars have developed studies on each of the
cited perspectives. For instance Gel ‘man (2004), in
his studies of Russia’s post-authoritarian transition
(specifically in the formation of business networks
during the process of privatisation), argues that infor-
mal institutions serve as a weapon of the weak when
law is insufficiently applied. Roper (2003) shows
what factors affect the ability of indigenous people
to benefit from the new economic opportunities re-
lated to forest use. He mentions, for example, that
people may not understand a law and may not foresee
the social changes that could result from taking up
certain economic opportunities.

When new economic opportunities to benefit
from forest resources are created, communities and
smallholders may experience problems in making
use of these opportunities. Regulations often impose
singular standards that are more difficult to comply
with for smallholders than more economically pow-
erful stakeholders, thereby creating access asymme-
tries (Larson and Ribot 2007).

Ramcilovic-Suominen and Hansen (2012) stud-
ied adherence to rules regulating local forest-based
activities. They argue that compliance is influenced
by numerous normative and instrumental factors,
such as perceived fairness of the rules, the need for
resources for livelihoods and domestic use, and the
fear of sanctions. These factors affect behaviour
differently in different legal and socio-economic
contexts. Several scholars link the lack of compli-
ance with the law to illegal activities, corruption,
unequal benefit-sharing, and unsustainable use of
resources that leads to forest degradation and, con-
sequently, to a decline in forest-related goods and
services, loss of revenues, and loss of forest-related
livelihoods (Contreras-Hermosilla 2002, World Bank
2004, Contreras-Hermosilla and Peter 2005, Tacconi
2007, Ramcilovic-Suominen et al. 2010).

After important policy changes related to defor-
estation and forest degradation caused by private
forest companies, agricultural companies, and cattle
ranchers, Bolivia shows new patterns of local forest
management by actors (rural communities) previ-
ously constrained or excluded from benefitting from
the use of forest timber (Pacheco et al. 2010).

There are some references to rural populations
in forest areas that have begun to play a key role in
forest-use changes. Sierra (2001) studied the role
of communities as suppliers of domestic markets.
Sierra and Stallings (1998) studied local conditions
in relation to export markets and the integration of
local populations in an economic system. Pacheco et
al. (2010) analysed the outcomes of rights exercised
at the community level in the confrontation between
private companies and the rural poor over access

to land. However, there is little knowledge about
normative changes as a driver for the development
of local strategies to access and use forest timber
resources, and to change related forest management
strategies according to the local social context.

For the current work, we understand the flex-
ibility of forest regulations as the design of comple-
mentary regulatory instruments that try to recognise
local strategies for use of forest timber in an attempt
to overcome the law’s deficiencies in facilitating the
exercise of use rights by small stakeholders and rural
people. Within the literature, there is no reference to
this topic as presented here. Most of the work related
to law and regulations is developed within the focus
of forest governance (Weiland and Dedeurwaerdere
2010), with emphasis on decentralisation processes
as the prominent feature of forest governance (Ribot
et al. 2000).

In this chapter we present empirical evidence
related to the development of local strategies for
use of timber resources based on the study of the
normative flexibility imposed by social and political
changes in Bolivia. The process of making forest
regulations more flexible in Bolivia has resulted in a
more complete set of local people’s user rights over
forest resources than before. Based on the theory that
people with secure tenure and forest-user rights are
more likely to use these resources in a sustainable
way, the study looks at whether this tendency can
be observed in Bolivia. Do people use their forest
sustainably if they have more complete forest-user
rights?

To answer this, we focus on the following ques-
tions:

1) What has motivated the government to apply for-
ests regulations in a more flexible manner?

2) How has the rural population made use of this
flexible application of forest regulations?

3) What contextual (site-specific) factors generate
different responses in terms of forest use among
different individuals and communities (access
roads, agricultural opportunities, high-value
non-timber forest products [NTFPs], community
forest-management plans or individual authorisa-
tions)?

4) How can the changes and flexibility of forest regu-
lations promote new strategies of forest manage-
ment either leading to deforestation or sustainable
forest management among rural communities?

The chapter is organised in seven parts, beginning
with this introduction. The second part describes the
methods used to collect data and information for our
analysis, as well as some contextual aspects. The
third part covers the most important changes within
forestry law in the past 30 years. The fourth part
focuses on the key aspects of forest regulation flex-
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ibility. The fifth part presents the research results.
The sixth and seventh parts are the discussion and
conclusions, respectively.

5.2 Methodology and
contextualisation

5.2.1 Description of the study area

The northern Bolivian Amazon covers an area of
about 91 000 km? of tropical rain forest, with a natu-
ral high abundance of Brazil nut trees (Bertholletia
excelsa) and rubber (Hevea braziliensis). The region
is almost fully covered with forest, with a commer-
cial timber volume of about 28 m?/ha (Poorter 1999).
Brazil nut has been the most important forest product
exported from Bolivia for the past three decades, and
currently, its procurement and trade contribute 30%
to the region’s economy (Duchelle 2009, INE 2011).
More than 50% of the combined cash and subsistence
income of households is derived from gathering or
processing Brazil nuts (MTPS 2008, Duchelle et al.
2011). Subsistence agriculture is important in all
communities in the region, but only a small propor-
tion of agricultural products is commercially traded
(Zenteno et al. 2013).

In the region, approximately 30 000 rural inhabit-
ants live in 262 communities located in the depart-
ment of Pando and the Vaca Diez province of the de-
partment of Beni (MTPS 2008). During the beginning
of the harvest of Brazil nuts in November—December,
the population in rural settlements rises sharply as a
large share of the urban population moves in to work
as zafreros, or Brazil nut collectors.

Relevant social and political events in Bolivia
have influenced people’s livelihoods during the past
two decades. Important changes in the country’s for-
est regime and related regulations took place be-
tween 1996 and 2002 (de Jong 2004). As a result
of changes in the Forestry Law, for the first time,
communities could organise to become legal forestry
entrepreneurs. In addition, important parts of for-
estry administration were decentralised and passed to
departmental and municipal governments (Pacheco
2006). Since 1996, an extensive land tenure reform
has been implemented, which resulted in 40% of
forest lands being placed under the control of for-
est communities (Ruiz 2005, INRA 2007). From
2003 to 2008 regional programs provided support
for community-based forest management, technical
assistance to implement forest management plans,
loans for small-scale Brazil nut extraction, and sup-
port to local cooperatives (Cronkleton et al. 2009),
although in other parts of Bolivia (Santa Cruz depart-
ment) that had started in 1998.
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5.2.2 Methodology
Methods and data collection

The study relied on a combination of different ap-
proaches to answer the research questions presented
in the introduction. A quantitative method to study
the success of community forest management (CFM)
in relation to livelihoods was performed to identify
factors that promote communities to engage formally
or informally in the management of forests (ques-
tions 1 and 2).

A qualitative method was performed to respond
the last two questions, to understand the processes of
developing new strategies and the consequences of
normative flexibility. The study reports on quantita-
tive surveys to identify and confirm trends in changes
of forest use strategies.

To identify changes over time, data would be
needed from different time periods for the same study
areas. However, we used two surveys carried out
by different researchers in 2009 (Cano et al. 2011,
Zenteno et al. 2013) and 2011 (Cano et al. 2013) in
the same region. These surveys compared some key
variables related to timber extraction and sale, such
as household variables (related to family members),
household income and sources, household agricultur-
al and forest variables, household expenditures, com-
munity social relations, and community institutional
access (mostly related to the community’s capacity
to develop forest management plans). We validated
this information with quantitative data provided by
the Bolivian forest service about the number of clear-
ing plans (authorisations to deforest small plots for
agriculture and sell the valuable timber trees cleared)
approved for community members and the number
of authorisations to extract and sell small volumes
of timber, no more than 11.3 m® (Autorizaciones de
aprovechamiento de volumenes menores). Addition-
ally community members were interviewed using a
random sample.

The qualitative method consisted of interviews
using semi-structured questions directed at different
actors (chainsaw mills, carpentries, brick factories,
small timber sawmills). We also conducted in-depth
interviews with local leaders, community members,
and other key informants. We collected the narrative
of changes related to forest use and agricultural pro-
duction occurring in 2009 and after 2011.

Zenteno et al. (2013) interviewed 239 households
in 16 selected communities that reported to live at
least 10 months per year in the community over a
wide geographic area in the northern Amazon region
(Table I 5.1). The quantitative data was collected by
Cano et al. during 2012, involving interviews with
31 key informants in five communities in the same
area. This selection aimed to track variation in annual
and seasonal activities, and therefore this sample was
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Table Il 5.1 Resources available in 16 communities in the northern Bolivian Amazon.

Community Community Timber® Brazil Other Surface Size© Number of

type nut® NTFPs* per house- households
hold® interviewed
(% of the total)

San Antonio Agro-extractive L L L S L 19 (37)

(Riberalta)

Santa Maria Agro-extractive L L L S L 19 (25)

Desvelo Agro-extractive L L L S S

Bella Flor Agro-extractive L L L S S

Campo Agro-extractive L L L M M

Central

Antofagasta Agro-extractive L L L S 9 (33)

Santa fé Agro-extractive L L L M 15 (45)

(Riberalta)

12 de Octu- Agro-extractive H M M S M 15 (31)

bre

Santa Crucito  Agro-extractive M 15 (31)

Loma Alta Extractive M 26 (27)

Contra Extractive H M L M 13 (42)

Varicia

Galilea Extractive H M M L L 19 (45)

Naranjal Extractive M M M L 20 (33)

Motacusal Extractive L H H L S 9 (47)

Iraq Extractive NA H H M S 9 (41)

Las Mercedes  Extractive L H M L M 16 (42)

Remanzo Extractive L H L L 15 (42)

San Antonio Agro-extractive H H L M S 10 (42)

(Filadelfia)

Petronila Agro-extractive H H M L S 10 (37)

Notes: L=Low, M=Medium or on average range, H=high
*L <100, M 100-500, H > 500 US/year, NA Not allowed by law
> S <100, M 100-500 L > 500 ha

¢S <20, M 20-60, L > 60 households

restricted to those households that were interviewed
three times in a year.
In Table II 5.1, extractive communities are those

that depend mostly on timber and non-timber for-
est products (NTFPs, mainly Brazil nuts), agro-ex-
tractives communities depend more on agriculture,
although once a year they achieve economic benefits
working as Brazil nut collectors (Cano et al. 2011,
2014; Zenteno et al. 2013).

Quantitative data analyses

To understand the incentives to manage forests, we
first formulated the question of whether differences
in forest management exist due to the specific vari-
ables related to community type, through the sample.
The existence of these site-specific variables can be
an important source of divergence to a general model
for understanding the probability of logging (Hobley
and Shields 2000).

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES
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We used a binary chi-square test to characterise
community types, aimed at overcoming the effects
of higher level variables and confirming the signifi-
cance of the logistic regressions (Dickinson and Basu
2005). To define the variables relevant to characteri-
sation of the communities, we first used a produc-
tive criterion of the average Brazil nut extraction per
household. This was also formulated by Stoian and
Henkemans (2000). If production exceeds 100 boxes
per household, the community is called an extractive
community (because the higher annual production
makes households more dependent on this product
than on agriculture), while below this value, a com-
munity is characterised as agro-extractive. We then
associated this with other variables that could relate
to community characteristics cited below.

To understand which factors drive community
members’ decisions to undertake individual exploita-
tion of trees, we considered a model that estimates
the relation of the response variable of individual
round-wood sales (a binary variable) to any explan-
atory variable that is associated with a household
(Kahn 2005). The binary logistic regression method
was used to estimate the significance of explanatory
variables as factors (Barros and Hirakata 2003). The
full model included one-way effects (independent)
for explanatory variables:

i

logit(p,) = ln(1 P ]= B+ Bx,; + ..+ Bx,; (1)

where p = probability of response variable, Logit p
=1In (p/1 - p) or the logarithm of odds, Bs = coef-
ficients of the explanatory variables, and e® = odds
ratio, a measure of likely change in the probability of
response variable because of change in the explana-
tory variable from one value to the next (e.g. 0-1).

Explanatory variables consisted of variations in
types of income sources and local institutional- and
household-related variables (Delacote 2007, Tesfaye
2011) that are considered important factors for ex-
plaining timber extraction (Cronkleton and Albornoz
2009, Pokorny et al. 2010) and the households’ ag-
ricultural and forest management practices (Fisher
2004). We also included the total income and type of
income, the amount of expenditures per household in
the year of the study. We used 41 selected variables
that characterised households according to demo-
graphic, social, and institutional variables. These
variables were included in the model for all cases,
and compared to find out which variables were most
consistent with the model (Menard 2001, Nakakaawa
etal. 2011). All statistical analyses were performed
in SPSS version 16.0.
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5.3 Changes in the Bolivian
forestry law

The first serious attempt to regulate the forestry sec-
tor in Bolivia took place in 1954. Two decades later,
the Ministry of Peasantry and Agricultural Issues
(currently called Ministry of Rural Development and
Agriculture) created the Forest Development Centre
(Centro de Desarrollo Forestal, CDF). However bud-
get constraints, understaffing, and corruption were
notorious, preventing the CDF from exerting efficient
control over forest exploitation and conservation
(Fredericksen 2000). In 1974, the first Forest Law
was issued, with regulations following in 1977. This
resulted in the allocation of logging areas in Bolivia’s
tropical region and the government started charging
taxes on extracted timber volumes. However this type
of logging contracts did not encourage enterprises to
invest in forest management plans, which were con-
sidered to reduce economic benefits. Moreover, the
CDF did not have the needed institutional capacity
to enforce these contracts (Pacheco and Avila 2001).
Also, between 1960 and 1980, indigenous groups
from the highlands of Bolivia started colonising
forested lowland areas and selling timber illegally.
For them, the law provided no legal mechanisms
to benefit from timber and thus illegal logging was
widespread among both rural people and timber com-
panies (Fredericksen 2000, Figure I1 5.1).

During Bolivia’s 1980-1985 economic crisis,
the advantageous foreign exchange rate encouraged
timber export. Increased logging activities did not,
however, motivate the CDF to apply legal regula-
tions; instead, its institutional weakness deepened
(Pacheco 2007). As a result, since 1986 the CDF
entered a serious institutional crisis and was unable to
collect taxes and control Bolivia’s forests. In 1990 a
total logging ban was imposed in order to reorganise
the forest sector.

In the mid-90s, as part of Bolivia’s Sovereignty
Plan (Plan Soberania), a plan to ensure national ter-
ritorial integrity, 17 timber companies were issued
forest concessions in the northern part of the country
(Pando department), along the border with Brazil and
Peru. These concessions were renewed under the
new forest regime of 1996, with 15 families holding
concessions totalling 1568000 ha (Pacheco 2007).

In 1996, the new Forest Law (Ley Forestal 1700)
was approved with three innovative elements: area
taxes instead of taxes per logged volume, a new con-
cession regime, and new forest management regula-
tions (Fredericksen 2000). In addition, the Forest
Law promoted a new institutional framework for
forest use, which included the creation of the new
forest division (Superintendencia Forestal, SF), the
involvement of the prefectures in the definition of
policies, and the creation of the Municipal Forestry
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Figure 1l 5.1 lllegal chainsaw processed timber waiting for the right moment to be transported.
©Walter Cano

Units (Unidades Forestales Municipales, UFMs), in
order to identify and supervise municipal forestry ar-
eas to which local communal groups (Agrupaciones
Sociales del Lugar, ASLs) would be granted forest-
use rights (Ferroukhi 2003). In 1998, the acceptance
of the affidavit for the declaration of timber volumes
to be logged led to a poor implementation of the
new forest regime; several years later, this resulted
in depredations of two timber species (Amburana
cearensis and Cedrelinga spp) in addition to ma-
hogany. Selective logging of only the most com-
mercial species used to be the pattern of logging in
Bolivia, currently the number of species harvested
has increased to about 20.

The new forest regime gave rise to forest man-
agement plans (FMPs) in order to stimulate the in-
troduction of sustainable forest management (SFM)
regardless of the scale of operation. FMPs are not
required for non-commercial forest uses but are es-
sential for all types of commercial activities. Both
forest concessionaires, including ASLs, as well as
private landholders are compelled to elaborate such
plans — including forest inventories — as an instru-
ment to regulate commercial logging activities.
FMPs have to comply with many technical require-
ments, mainly a minimum cycle of 20 years between
logging operations on the same area, a minimum

cut diameter, restrictions on cutting less abundant
species (less than 0.25 trees/ha), and the mandate to
leave 20% of the species harvested in the stand to
guarantee a security margin for species preservation
(Pacheco 2005).

In order to increase forest access for rural people
(communities and indigenous people) the SF designs
specific instruments, e.g. for instance the clear-
cutting operations. This instrument requires formal
authorisations based on annual cutting plans, which,
in turn, must be formulated based on land-use plans
at the parcel level. Clear-cutting fees are equivalent
to 15 times the forest tax (USD 15/ha) plus of 15%
of the logged timber’s value. However, clear-cutting
operations up to 5 ha, accumulated over time, are
exempted from fee payment. This means that once
any single landholder exceeds deforestation of 5 ha
on that plot, the landholder is required to pay clear-
cutting fees (Pacheco 2005).

According to some scholars, forest regime imple-
mentation has confronted various obstacles. To cope
with those obstacles, the SF has approved additional
measures called “exception regimes.” Three main
exception norms have been issued by the SF: 1) al-
lowing forest logging on private properties equal or
less than 200 ha (Resolucién Ministerial N°132/97),
by which landowners can log timber exempt from the
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management plans; 2) allowing small-scale farmers
holding less than 50 ha to log in areas less than 3 ha
without presenting land-use plans at the parcel level,
and 3) approving small-scale timber producers to
initiate their forest operations with only an annual
logging plan and within areas not formalised yet as
municipal forest reserves due to the bureaucratic
steps required to set them up (Pacheco 2004).

According to the second exception, permits for
logging in areas less than 3 ha (ITE No. 087/2000,
March 2000) were approved as a way to enable
small landholders to extract timber from their plots
based on an inventory of the commercial species
to be exploited, without having to develop a forest
management plan. The only constraint was that these
permits would be issued for one time only for each
rural landholding. The third exception measure that
allowed ASLs to undertake their forest operations
without an approved FMP, as well as within areas
not formally constituted as municipal forest reserves
(ITE No. 09/98, June 1998), was aimed at correcting
problems arising from the slow and bureaucratic pro-
cess of creation of such reserves (Pacheco 2005).

Since 2003, the administration of Bolivian forests
has become a victim of limitations in staff appoint-
ments, reduction of the operating budget, and, ac-
cordingly, a reduced capacity to monitor and regulate
forests. As a direct consequence, forest clearance has
since increased to 100000 ha per year. In 2008, after
several years of intense struggles and debate among
members of the new government, rural populations,
and private timber companies, a national decree in-
troduced community forest organisation (OFC in
Spanish) to achieve social and political objectives
related to the equity of access and benefits distri-
bution from forests. This decree legalised all forest
activities related to timber extraction undertaken by
peasant and indigenous communities, promoted the
reallocation of lands among rural people (Cano et al.
2011), and consolidated rural communities’ rights
over forests, providing alternative ways to achieve
individual timber extraction authorisations for com-
munities.

In 2009, the SF changed its institutional denomi-
nation to Regulatory Authority and Social Control
of Forests and Lands (Autoridad de Fiscalizacion y
Control Social de Bosquesy Tierras, ABT). The ABT
inherited the institutional and political tradition of
the SF and also began to change regulations through
directives, without having legal roots in the existing
Forest Law 1700. In this way, rural communities
started to be favoured by new government strategies
that broaden forest governance to the detriment of
timber and agro-industrial companies.

Finally, in 2012, under the slogan “Governance
in the forests,” a legal directive (Directiva ABT N°
002/2012 — Norma de acceso a los recursos forestales
y articulacion con productores pequerios) was cre-
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ated to rule the access to forest resources directed
to small timber and processing facilities. The goal
is to promote and secure a responsible and planned
use of natural resources and to boost industrialisation
through the development and strengthening of a pro-
ductive base at different levels, as well as conserving
the environment.

It is evident that changes in forest legislation in
Bolivia have been a result of changing political ideas
of different governments. This has led to constant
institutional and normative improvisations in for-
estry since the administration of Evo Morales came
to rule. Consequently, the latest stage facilitates the
exercise of rights by small users (communities and
indigenous people) according to their specific social
and economic context, following a long period of
social inequity and exclusion of the rural poor from
the right to use forests.

5.4 Flexibility in forest
regulations

When Bolivian Forest Law 1700 entered into force
in 1996, the only way to extract and sell forest
products for commercialisation was through speci-
fied forest management instruments, such as con-
cessions. However, only private companies had the
capital, knowledge, and institutional links to achieve
a 20-year-cycle forest concession (see section 5.3 in
this chapter).

Thus, the law continued to benefit private com-
panies, because rural communities have no capital
to invest in drawing up FMPs to comply with formal
regulations for use of timber, although in other parts
of Bolivia large management plans have been devel-
oped with the assistance of NGOs. To deal with this
barrier communities started to negotiate selling of
tree stands with private companies, but the prices
were low since the company assumes the cost of
the FMP, which is charged on the total cost of the
tradable timber.

When land titling finished in Pando department
and most of the field measurement and verification
in the rest of the northern part of Bolivia was more
or less clear and defined, a process of social change
began under the Morales government, affecting the
former set of rights related to natural-resource access
and use rights in general — and the forest in particular.
This change resulted in a new state constitution and
the extension of rights related to forest in favour of
rural people, who now have exclusive rights to use
forest resources.

The initiatives were thought to benefit the rural
poor under the principle of “forests are of strate-
gic value for the development of rural people and
the state has to ensure equitable access to all local
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Figure Il 5.2 Income from timber sales based on individual authorisation, in USD

per household per year.

people and forest actors” (Bolivian Constitution,
2008). Thus, the ABT had to change the regulation
policies and create new rules to favour communi-
ties and somehow recognise local arrangements for
timber use.

The logging of a few trees a year per family
within communities is an old arrangement within
the study area (Cano et al. 2011, Zenteno et al. 2013)
that can be traced back to the local informal mar-
ket through middlemen, who have all the contacts
to sell timber. This was the community strategy for
timber use and for a long time it was considered by
the forest authority as an illegal procedure subject
to punishment. Today, a formal directive enacted by
the forest authority (Directiva ABT N° 002/2012)
recognises this communal arrangement, making
room for an individual pattern of forest use within
communities.

Currently, the arrangements between ABT and
rural people in the northern Bolivian Amazon are
based on authorisations to extract 4.71 m* of timber
once a year (Directiva ABT N° 002/2012), an ar-
rangement still rejected by chainsaw operators who
want to raise the volume to 7.07 m*® (ABT chief of
Pando, personal communication), although in prac-
tice people develop informal ways to extract timber
at least once a month during 7 months a year (from
field interviews).

5.5 Results

5.5.1 Distribution and amount of
Individual timber sales

From a sample of 239 interviews from Zenteno et
al. (2013), we found that 49% of households (117)
have sold timber based on individual authorisation
during 2008-2009. An average of USD 326 per year
resulted from the sales of three to five trees. It is
worth noting that less than 5% of the sample obtained
more than USD 1500 per year (Figure II 5.2).

To understand the incentives to manage forests
through the sample, we first formulated the question
of whether differences in forests management exist
due to the specific variables related to community
type. To analyse the data, the type-of-community
variable has been used to determine its relation to
the other site-specific variables for the sample. This
variable is significantly associated with the other
variables (Table II 5.2).

This association among site-specific variables
separates the sample into two groups according to
community type. From 239 households, 127 (54%)
households are in extractive communities, while the
rest are in agro-extractive communities.

We analysed differences in timber sales between
extractive and non-extractive communities (Table II
5.3). No significant differences among total incomes
from timber sales were found. However, we did find
that prices per tree are higher for extractive commu-
nities. The number of households selling trees as well
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Table 11 5.2 Spearman correlation for the type-of-community variable and site-specific variables.

Spearman
correlation

Description

0 = Extractive: communities more likely indigenous ethnic groups,

with difficult access, and high amount of conserved forests

| = Agro-extractive: communities more likely non-indigenous ethnic

groups, with easy access to main towns, and less conserved forests

Ethnicity —0.495 Community Type
Access —0.380

Degree of 0919

degradation of

forests

Note: All Spearman correlations are significant at p>0.001.

Table Il 5.3 Number of trees and prices for extractive and agro-extractive communities.

Community Type

Extractive Agro-Extractive
N=112 N =127
Mean Mean

Price in USD, per tree 133.83* 90.48

Income obtained in USD per year 321.59 329.72

Number of trees per year I* 3*

Percentage of people selling trees 367 63+

Significant differences for Mann-Whitney U, * P<0.05 and ** P<0.01.

Table Il 5.4 Logistic regressions for two community types.

. Exp
B S.E. Wald Sig.
S ()
For extractive Fallow period —0.201 0.076 6.965 0.008 0818
communities 200-ha forest plan 1329 0657 4093 0043  3.778
Constant -0.007 0305  0.000 0983  0.993
For agro- FMP —-1.192 0.498 5716 0.017 0.304
extractive Knows 50% of community members  1.280  0.427 8.971 0.003  3.59
communities
Constant 0068 0332 0042 0837  1.071

Note: All variables regressed at 1 degree of freedom.

as the number of sold trees is significantly higher
for agro-extractive communities. This could be due
to lower quality of sold woods, the traded volumes
— which triple in agro-extractives communities —
and easier accessibility. Extractive communities are
generally located far from urban centres and they do
not have operable roads year-round.

The existence of such site-specific variables can
be an important source of divergence for a general
model for understanding the probability of tree
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logging (Hobley and Shields 2000). Therefore, we
relied on communities represented in the two sub-
samples.

We performed a logistic regression considering
the number of trees individually sold per year (Table
11 5.4). Results from the logistic regression for each
subsample suggest that site-specific variables are
important for understanding individual wood sales.
For instance, Table II 5.4 shows the variables that
best explain the logistic regression models. In extrac-
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Table 11 5.5 Chi square test of proportions for explanatory variables in the sample.

Community type

Extractive Agro- Extractive Agro-
Variable Value extractive extractive
Relative proportions % A B A B
Fallow period in years mean 3.49 58 4.2 2.84# 58
<200 ha forest A 90* 62 60* 30
management plan, or
an accepted logging
permit B 10 34 4 6*
A 68 79 25 54%*
> 200 ha FMP
B 32 21 13* 9
If community member A 60 38 2% 17
knows more than
50 % of community
B 40 62 16 46*

members

Significant differences for Mann-Whitney U, * P < 0.05 and X test significant at * P <0.05 A =no logging, B =logging.

tive communities, the likelihood of timber sales is
explained by 200 FMPs and the fallow period. While
in agro-extractive communities, the wood sales are
explained by the existence of FMPs and knowledge
among community members.

There are several explanations for the above
results. Road access to communities may indicate
greater importance of agricultural resources and
more diversified livelihoods, creating different so-
cial, human, or economic circumstances (Zenteno
et al. 2013).

To validate subsample-model selected variables,
we performed a forward stepwise selection. For both
models, the steps in defining the models resulted in a
second iteration out of 41 variables considered. Dif-
ferent variables explained the existence of individual
tree sales according to each community type.

Results also indicate that for both models,
household- and institutional-related variables may
explain, in quite opposite directions, the probability
of individual timber sales. While in agro-extractive
communities the existence of a group (or commu-
nal) FMP can reduce the probability of cutting trees
individually, in extractive communities agricultural
practices (maize, manioc, beans, bananas, rice cul-
tivated through the slash-and-burn system) turn out
to be relevant for reducing this probability (fallow
periods refer to the number of years needed for the
recuperation of soil fertility before using again for
agriculture). Accordingly, social relations among
community members are also important in agree-
ments to approve logging.

We looked at the distribution and values of ex-
planatory variables for the two subsamples of com-
munity types (Table II 5.5). Results indicate that
extractive communities have shorter fallow periods
than agro-extractive communities. Those who logged
trees in extractive communities have significant
shorter fallow period than those that did not log.

The proportion of community members holding
200 ha under a FMP is significantly higher in ex-
tractive than in agro-extractive communities. And
it is positively correlated to logging. While in agro-
extractive communities, the existence of the FMP is
negatively correlated to the probability of community
members to cut trees individually.

While both community types the existence of
an FMP was not statistically significantly different
in proportions, in agro-extractive communities, ex-
istence of these legal permits on logging, favoured
less individual tree extraction. Additionally, even the
proportion of community members who knew more
than 50% of community peers was not significantly
different among both community types; the prob-
ability of individual sells was positively correlated
to well-known persons in the agro-extractive com-
munities.

This result should be interpreted carefully. The
qualitative information suggests that individual
logging takes place when a community member is
excluded from any communal form of authorised
exploitation, while any individual authorisation pro-
motes logging even in communities that are assumed
to be out of commercial range.
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5.5.2 Why institutional factors are
important to reducing logging

Social community relations are relevant on members’
behaviour towards using resources in an individual-
istic manner (Henkemans 2000, Assies 2002, Cano
2011). However, when community members have
more local connections, it is expected that they may
have more chances to make timber sales and also are
more likely to be linked to local political spaces, such
as being a community leader or a community board
member, which permits networking to commercial
bounds. This, in turn, gives people more opportu-
nity to obtain social approval from the community
members, when they selling timber becomes a re-
warding outcomes to community or powerful groups
(Poteete and Ostrom 2004). These results reinforce
suggestions from Stoian (2000, 2005) on different
land uses among community types in the suited con-
text, from which it is expected that cultural practices
such traditional agriculture based on longer fallow
periods, as for bigger cultivated areas, is dependent to
social structures as well as local livelihood strategies
(Coomes et al. 2000, Perz and Almeyda 2010).

While commercialisation of timber together is
a common strategy among communities, our re-
sults suggest that 49% of the population (both in
agro-extractive and extractive scenarios) sell trees
individually.

Local geographic conditions are important, and
they may also interact strongly with social relations
and with formal and informal institutional arrange-
ments, which play a mediating role on individual ac-
tions (Cano 2013). Within this interplay, households
have various strategies (Zenteno et al. 2013). While
some groups will rely heavily on timber sales, oth-
ers will not. From our panel data, we see that when
formal regulations change, some local groups may
respond quickly to the gaps in those formal mecha-
nisms in order to impose local individual actions
against collective action related to the sale of timber.
Our results also indicate that extractive communities
may pursue formal individual-use mechanisms to sell
trees when small-scale FMPs are recognised.

However, in agro-extractive communities, the
existence of FMPs seems to reduce individual tree
logging. We found that local traditional agricultural
practices can influence the probability of entering
into commercial timber activities in remote com-
munities. Therefore, the formal institutional ar-
rangements clearly affect and are associated with
local needs of forest management and agricultural
activities.

In this case policies that promote more flexibility
in formal procurement in forested lands will need
to be analysed, taking into consideration critical
variations in regional and local market pressure.
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One aspect to mention for extractive communities
is that local livelihoods may be ensured by traditional
agricultural practices, which are related to long fal-
low periods, while in agro-extractive communities,
forest management rules depend on local social and
commercial networks, which to differing extents, are
the new sources of livelihoods.

5.5.3 Formal mechanisms that
motivate intensification of logging

Before more flexibility in forest rules was intro-
duced, the common way to sell trees individually
was through informal or illegal channels. A few years
ago, the only way to justify cutting trees within com-
munities was for domestic use. However, there was
always a trader with the right connections to buy
trees from communities at a very low price and sell
the timber in urban centres. The regulation allow-
ing people to sell the trees that are being cut and
burned to prepare agricultural field under the shift-
ing cultivation opened up new opportunities for the
commercialisation of timber. To sell trees from an
agricultural field, people need clearing plans for a
maximum of 5 ha.

An average family does not clear more than 1.5
to 2 ha for agricultural production (Cano et al. 2011,
Zenteno et al. 2013), but clearing plans are generally
larger (until 2012, the ABT approved up to 5 ha of
forest plots for clearing plans within communities)
to facilitate more benefit from timber sales under the
clearing plans, especially in agro-extractive commu-
nities close to urban centres (Table II 5.6). Communi-
ties initiated a campaign of logging at different levels
in order to benefit from timber sales. Now the ABT
has expanded the rights of community members, al-
lowing the transportation of timber for domestic use
to urban centre when community members can show
they also have houses in town where the timber can
be used.

ABT data shows the number of individual au-
thorisations for the transportation of timber from the
community to urban centres (Figure II 5.3). All the
communities with records in the ABT database ex-
perienced an increment in the volume of timber used
between 2010 and 2011 due to this new regulation,
in some cases more than seven times the volume
registered the year before.

In other cases within the same community, there
are individual authorisations and <200 ha FMPs,
which raised the pressure to use timber through
any of the different formal alternatives described
above.
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Table 1l 5.6 Number of clearing plans issued in Bolivia until 2012.

Department Clearing plans Clearing plans Clearing plans Total
for more than for less than 5 ha  for non-agricul-
5 ha tural purposes
Beni 2397 13391 44 15832
Cochabamba 13628 3126 68l 17435
La Paz 2108 17073 307 19488
Pando 1479 2520 761 4760
Santa Cruz 352536 34711 6586 394833

Source: ABT webpage (http://abt.gob.bo/index.php?option=com_content&view=article&id=357:superficie-de-pdm-
autorizados&catid=28&Itemid=204) consulted in November 2013.
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Figure Il 5.3 Individual authorisations for the transportation of timber to urban
areas issued to community members between 2010 and 201 1.

5.6 Discussion

5.6.1 Role of communities in
developing local strategies for use
of timber resources and for forest
management

Based on our data, a number of factors have influ-
enced forest use within the study area. First, forest
use depends on the type of community (extractive
or agro-extractive). In communities where the use of
timber has become an important activity, it is clear
that several factors may alter the former local, tra-
ditional forest-management patterns, confirming the
arguments supported by Ramcilovic-Suominen and
Hansen (2012). However, the lack of compliance
with the law is not necessarily linked to illegal activi-

ties, corruption, or unequal benefit- sharing (Contre-
ras-Hermosilla 2002, World Bank 2004, Contreras-
Hermosilla and Peter 2005, Ramcilovic-Suominen et
al. 2010); rather, it is due to the complications in the
law itself that make compliance with the law difficult
for communities (Perry et al. 2007).

Proximity of communities to the market (urban
centres) is likely to determine forest use by individu-
als and communities as collective entities. Most of
the agro-extractive communities are located around
urban centres and their forests are more degraded.
Any increased flexibility in forest rules could have
more impact in these communities. It is easy to take
advantage of the nearby market, and any sort of legal
individual authorisation for sale of timber can easily
be applied.

Where strong connections to the market exist, lo-
cal institutions and communal arrangements that are
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expected to regulate forest use in the communities do
not seem sufficiently robust to limit the sale of trees
by individuals. Community members see the more-
permanent opportunity to earn money selling trees
either individually or collectively through a <200
ha FMP. Since benefits can be derived from timber
sales relatively easily, community members seize the
opportunity to improve their economic situations.
This allows them to change their traditional rural
lifestyle based on subsistence agriculture and Brazil
nut collection to a more urban-based lifestyle, that
is replacing agriculture and other NTFP collection
with the sale of timber.

The forest areas of extractive communities,
which are located farther away from urban centres,
contain more valuable timber resources than the
forests of agro-extractive communities. Apparently,
these communities exert less pressure on these re-
sources for economic purposes than agro-extractive
communities. The dependence of members of agro-
extractives communities on monetary benefits means
that to keep income levels equal, they will have to
sell more trees since the most valuables ones have
already been extracted.

Thus, the use of individual timber sales may be
determined by the level of commodification of the
traditional rural lifestyle that used to be sustained by
the sale of Brazil nuts only, a result not mentioned or
discussed by any scholars. Where local economies
depend to a higher degree on monetary income from
the sale of forest products, the threat of forests deg-
radation is greater.

In these circumstances, more flexible forest
rules may create a space to develop new initiatives
to widen the opportunities and ways to sell timber,
thereby promoting forest degradation (forest clear-
ing, agriculture as a justification for clearing and
selling timber, or land-use change) instead of acting
as a control mechanism and regulatory instrument to
limit timber exploitation within communities.

5.6.2 Actors of forest degradation or of
sustainable forest management?

Within the study area the process of making forest
regulations more flexible seems to have contributed to
the commodification of rural lifestyles and changed
the traditional sources of livelihoods and incomes. In
some cases (mostly among agro-extractive commu-
nities), the attribution of formal forest-user rights has
contributed to the development of collective action
and creation of efficient local institutions to regulate
the use of timber. In other cases, the possibility to
sell trees individually has motivated people to obtain
private benefits rather than collective benefits.
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However, efficient local institutions can regulate
the use of timber through collective FMPs, and the
sale of timber through individual authorisations,
considering both collective and individual interests.
Where livelihoods and incomes become more de-
pendent on timber for monetary income year-round,
management practices should adapt to more-inten-
sive resource extraction.

In all communities, the motivation to engage in
commercialisation of trees is to increase monetary
income. Rural people’s livelihoods used to depend
on strenuous agricultural activities and the collection
of NTFPs such as Brazil nuts and on wage labour
in the bigger towns (agro-extractive communities
mainly). Timber sales constitute a welcome and
relatively easy source of income now that market
demand is growing and logging is legally allowed.
This process seems to have induced a real change
in lifestyle, especially in agro-extractive communi-
ties located closer to urban areas. This change began
with the importance of income from Brazil nut col-
lection and has been given additional impulse by
the sale of timber. Although some scholars argue
that the above process has been going on for a very
long time (Stoian 2005), the combined opportunity
to sell timber and Brazil nuts has been gradually
eliminating agriculture and collection of wild NTFPs
as traditional livelihood alternatives.

In this case, it is important to continue to study
the influence of the markets and the demand for for-
est resources on the evolution of rural community
lifestyles, a weak link in the chain of factors studied
worldwide.

5.7 Conclusions

Scholars from around the world almost unanimously
call for the establishment of secure tenure and forest
user rights in favour of those parties who have been
traditionally excluded from formal access and user
rights to forest resources (Agrawal 2007, Cronkleton
et al. 2009, Alden Wily 2011).

Formalisation of tenure and access rights is
thought to enable local people to develop strategies
to create robust local institutions able to ensure the
sustainable use of resources. When people are un-
certain about future benefits, they are unlikely to
invest in management systems that may initially re-
duce economic benefits. Customary rights are often
found to be too weak to contest overlapping rights
with more powerful actors, especially when market
pressure increases.

Our study, however, shows that user rights grant-
ed to communities in Bolivia have not yet led to the
development of robust local institutions that ensure
sustainable use of the forests. One could suggest that

109



5 FOREST REGULATION FLEXIBILITY, ... INTHE NORTHERN BOLIVIAN AMAZON

when the process of granting forest-use rights to pre-
viously excluded parties, such as the rural communi-
ties, stems from a process of making forest regula-
tions more flexible to correct the law’s deficiencies
relative to forest actors, the result is too haphazard
to promote development of robust sustainable forest
management institutions.

In this kind of social context, the informal mecha-
nisms developed to access and benefit from selling
trees eventually become legitimised, as is occurring
in Bolivia, obscuring the ability to distinguish what
is legally prohibited and what is traditionally per-
mitted.

Thus, communities can operate either as efficient
actors and promoters of sustainable forest use or as
true forest predators, innovating different strategies to
use timber legally or illegally. In this sense, the devo-
lution or granting of rights to peasant and indigenous
communities to allow the use of timber resources
must pass through a process of social, economic, and
environmental impact assessment in order to prevent
undesired outcomes. There is little evidence on the
impact of proximity of markets on the evolution of
social lifestyles related to use of forest resources,
either timber or non-timber resources.

In addition, making forest regulations more flex-
ible should be accompanied by clear incentives for
sustainable management. Moreover, haphazard solu-
tions may lead to what communities view as unstable
institutions that can be changed anytime, prejudicing
development of durable institutions. However, the
time span of the present study is too short to ascer-
tain whether secure institutions could develop, and
become institutionalised in the law over long term.
If the dependency on timber sales is durable and not
opportunistic, people could start to engage in better
management practices when it becomes difficult to
keep incomes at a desired level and they may also
search for alternatives which will not always be legal
or sustainable, as is the case of most of the tropics.

An important lesson of the present study is the
need for research and participatory planning to put
new regulations in place that allow the use of forest
resources to actors accustomed to use valuable forest
resources, such as timber, through informal channels.
Without the correct understanding of actors and mar-
kets linkages, institutional improvisations linked to
the need to control the use of forest resources is not
a good governmental strategy for devolving rights to
forest use and recognising traditional ways to man-
age forests. If a national or regional forest policy
is to be effective, it should have the commitment
and support of the whole society as a result of joint
deliberation, assessment, and coordination based on
the local forest users’ local realities.
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Abstract: In Guatemala, the community and industrial forest concessions in the Maya
Biosphere Reserve were created as an innovative way to manage natural resource goods
and services in a sustainable way while promoting the stabilisation and well-being of
local communities. This case study shares experiences from different periods, includ-
ing the initiation of the process from 1992 to 1994, its expansion through 2001-2002,
its evolution through the period 2011-2012, and reflections about future prospects.
The concessionary model was created and institutionalised as a means of stopping the
advance in the agricultural frontier while promoting economic and social development
based on the sustainable management of natural resources. It provided an avenue for
reconciling the preservationist and productive views of conservation in a region subject
to social conflicts and migratory dynamics. Despite more than 20 years of the successful
implementation of this model, achieving sustainability and guaranteeing the conserva-
tion of the forest resources remains a challenge. The different needs, objectives, and
capacities of the various actors dependent on the forest in the Maya Biosphere Reserve
are not always compatible; and the external factors such as corruption and pressure
from illegal activities threaten the consolidation of concession governance structures.
In addition, the focus on the use and management of forest resources alone (timber,
non-timber) has minimised the importance of integrating the different agricultural
subsystems (crops, livestock) and off-farm activities into the land-use planning strate-
gies for sustainable development that complement conservation goals and guarantee
food security in a poor region.

Keywords: Forest concessions, sustainable forest management, community forest en-
terprises, social participation, timber and non-timber forest products.

6.1 Introduction

he Selva Maya region is located in the northern

part of the biogeographic and cultural bridge of
Mesoamerica, linking two large continental mass-
es. The region is of strategic political importance
as well, providing opportunities for the integration
and development of Mexico, Guatemala, and Belize.
It is recognised as the point of origin for a variety
of cultivated plants and is home to at least 7% of
currently known species. The temperatures (24.4°C—
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26.1°C), mean annual precipitation (1214 mm-1568
mm) and elevations (97 masl-369 masl) are similar
throughout the region. The forest cover is estimated
to be 4.5 million ha.

This region is home to the Maya Biosphere Re-
serve (MBR), the largest protected area in Guate-
mala, which was created in 1990 by Congressional
Legislative Decree 5-90 and is administered by the
National Council of Protected Areas (CONAP, Span-
ish acronym). The objective of the MBR is to con-
serve biodiversity, maintain the ecological equilibri-
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um of the area, conserve its cultural heritage, provide
development alternatives that reconcile the need to
use and conserve those resources, and promote the
active participation of society (CONAP 2005).

The MBR covers more than 21000 km? divided
into the following areas: 1) a core zone (national
parks and protected biotopes, or wildlife preserves,
36%), 2) a multiple-use zone (40%), and 3) a buffer
zone (24%). The guidelines for each of these zones
are detailed in the master plan for the MRB (CONAP
2005). The multiple-use zone (MUZ) was designed
to allow different productive activities based on sus-
tainable use according to the potential of available
resources and it adheres to the reserve’s conservation
objectives. To meet these objectives, between 1994
and 2002, 14 forestry concessions were granted in the
MUZ to 12 organised communities and two indus-
trial enterprises. The formal agreements between the
government and the concessionaires are effective for
a minimum of 25 years, with an option for renewal.
To date, three concessions have been cancelled due to
contractual non-compliance and one was suspended
but subsequently reinstated. Eleven concessions are
active at this time.

Petén, the department with the largest territo-
rial extension of the country (32.9%), is not exempt
from the social conditions that affect the rest of
Guatemala: poverty, illiteracy, malnutrition, and low
life-expectancy. Nevertheless, in 2011, the Human
Development Index (HDI) was higher in the munici-
palities where the community forestry concessions
are located — Flores (0.695), San Andrés (0.636), and
Melchor de Mencos (0.649) — than at the national
level (0.574). The region benefits from important
economic activities, including archaeological and
nature tourism; the extraction, production, and ex-
portation of timber and oil; and the continual growth
of services and infrastructure (FUNDESA 2011).

This case study seeks to systematise the process
of creation and development of the community for-
estry concessions in the MBR of the Petén and the
advances made in consolidation of the model for the
sustainable management of natural resources on be-
half of rural communities (in the case of concessions
with resident communities) and urban families (in the
case of non-resident concessions). Additionally, the
retrospective analysis focuses on the challenges and
the complexity of the strategies used to strengthen
the concessionary model and the internal and ex-
ternal factors that make conservation and develop-
ment compatible and challenging. Using a timeline
of the events and processes, beginning from the early
1990s, this chapter considers some elements from
the ecological, institutional, and socio-economic di-
mensions and concludes with challenges to be faced
in the short term upon contract renewal. This case
study focuses on the community forestry concessions
rather than the industrial concessions. It is based on

the review of documents and direct experience with
projects and programs in the region.

6.2 The community-forest-
concession process

The Petén has historically been used for the uncon-
trolled extraction of timber and non-timber forest re-
sources. The raw material from the natural resources
was sold to local and export businesses. In the case
of timber, most of it was extracted by individuals and
external businesses, providing only minimal ben-
efits to the local communities. In the case of xate
(Chamaedorea elegans; Chamaedorea oblongata,
and Chamaedorea erupens), an ornamental plant
exploited for export since the 1960s, the extraction
carried out with neither management nor selection
has led to depletion of the resource. For example, it
was estimated that about 60% of all leaves collected
from the forest were thrown away by the businesses
that purchased them due to non-compliance with
market requirements (quality and size) (Ceballos
1994). As populations increased in the region, par-
ticularly after the 1980s, there was more pressure
on the resource base. As a result, between 2003 and
2008 CONAP™ generated several guidelines and
studies on xate management; but it was not until
2010 that it established formal regulatory guidelines
which has led to more ecologically sustainable har-
vesting practices, while increasing the time and effort
required to harvest marketable leaves.

The conceptualisation, design, and implementa-
tion of forestry concessions in the MBR began in
1992. This initiative, which promoted participation
of the rural population in the management of natural
resources, was considered a necessary condition to
ensure forest conservation in and around the MBR.
The concessionary mechanism was a means of fa-
cilitating integrated development, improving liveli-
hoods, and conserving important ecosystems in this
vast region. In the case of the community conces-
sions, some specific motivations included 1) the need

(U Manzanero and Madrid (2010) refer to several manuals,
guidelines and norms used for monitoring and evaluating xate,
including “Policy framework for the Management of NTF-
Ps”(2004), “Norms for the management, protection, transpor-
tation and marketing of commercial species of Chamaedorea
in Guatemala” (2008), “Technical tools for the elaboration
of xate inventories and management plans in natural forests
for extensions greater than 1000 ha” (2003), “Methodology
for the elaboration of management plans for xate” (2003);
“Guidelines for the elaboration of annual operating plans”
(2005), among others.
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Table Il 6.1 Community concessions in the multiple use zone of the Maya Biosphere Reserve.

No Year

created

Concession-
aires

Responsible
Organisation

Type of Area Members Contract
organisation (ha) (family bene-  status
ficiaries)

With population/communities living within concession area (according to Radachowsky 2013)

1994 Asociacién

de Productores
de San Miguel
La Palotada

(APROSAM)

Cooperativa
Carmelita, R. L.

| San Miguel
La Palotada

2 Carmelita 1997

3 La Pasadita 1997 Asociacién

de Productores
Agroforestales
La Pasadita

(APROLAPA)

Sociedad Civil
Organizacion
Manejo y Conser-
vacién (OMYC)
Asociacién
Forestal Integral

Cruce a La Colo-
rada (AFICC)

Asociacion Inte-
gral La Colorada
(AFILC)

4 Uaxactin 2000

5 Cruce ala 2001

Colorada

6 La Colorada 2001

Non-profit 7039 35 Suspended
in 2009

Non-profit 53797 144 Active

Non-profit 18817 137 Suspended
in 2009

For-profit 83558 279 Active

Non-profit 20469 69 Active

Non-profit 22067 42 Suspended
and evicted
in 2009

Without population/communities living within concession areas (according to Radachowsky 2013)

7 San Andrés 2000 Asociacién
Forestal Integral
San Andrés Petén

(AFISAP)

Sociedad Civil
Impulsores
Suchitecos

Sociedad Civil
Laborantes

del Bosque
(LABORANTES)

Sociedad Civil
Arbol Verde
Sociedad Civil
Custodios

de la Selva
(CUSTOSEL)

Sociedad Civil
El Esfuerzo

8 Rio Chanchich 1998

9 Chosquitan 2000

2001

10 Las Ventanas

I La Unidn 2002

12 Yaloch 2002

Non-profit 51939 171 Active
For-profit 12217 25 Active
Non-profit 19390 78 Active
Non-profit 64793 336 Active
For-profit 21176 86 Active
For-profit 25386 40 Active

to stabilise the agricultural frontier that had been
strongly affected by the armed conflict, resulting
in disorganised migratory influxes by refugees and
displaced peasants from within Guatemala and from
Mexico and 2) the need to stop speculation in land,

PART II: CASE STUDIES

cultural, forest, and natural resources located within
the biosphere reserve (Imbach and Galvez 1999).
Since Guatemalan law already included a legal
mechanism for concessions, the concept was adapted
to apply to a community forestry concession in the
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context of a biosphere reserve. This new form of
governing natural resource management — linking
government and society — is based, in general terms,
on the Government Contracting Law (Decree 57-92),
the Executive Branch Organic Law (Decree 114-97),
and more specifically, Article 19 of the Protected
Areas Law Decree 4-89, and its regulations and
specific standards (CONAP 2005). When the peace
agreements were signed between the government of
Guatemala and the Guatemalan National Revolution-
ary Unit on December 29, 1996, the community con-
cessions were already functioning. Nevertheless, the
concept was incorporated into two of the 12 chapters
of this historic agreement (“Situation of Agrarian
and Rural Development” and “Use of Natural Re-
sources”) stipulating that legally organised small-
and medium-size groups of peasants could receive
concessions to manage natural resources within the
multiple-use areas to meet sustainable forest man-
agement objectives (Naciones Unidas 1996).

The process of community forestry concessions
in the MBR was strongly supported from the begin-
ning by internationally funded initiatives (Swedish,
Danish, and Norwegian Cooperation, the United
States, and others). These organisations worked with
national and local institutions to provide the neces-
sary institutional support, technical tools, standards,
economic resources, and awareness that contributed
to the viability of the process. As a result, CONAP
granted the first legal community forestry conces-
sion, covering an area of 7039 ha, in April 1994 to
the community of San Miguel La Palotada, located in
the municipality of San Andrés, Petén.® The initial
success of this first experience, in which a population
or community resided within the boundaries of its
concession, created demand from other communities
and industries in successive years, until 532951 ha
had been granted through concessions in the MBR.
Of that total area, 75% (440 648 ha) were granted to
communities; 64% of the community concessions are
registered as non-profit while 36% are registered as
for-profit concessions (Table II 6.1). The industrial
concessions®, established in 1999, represent 25%
(132303 ha) of the total land area under concession
in the MBR and are registered with the government
as for-profit organisations.

@ The preparation phase, including the legal framework, and
technical and development assistance was strongly accom-
panied by the Conservation for Sustainable Development in
Central America project (known as the CATIE-Olafo project),
financed by the Swedish, Danish, and Norwegian govern-
ments.

® Two industrial private concessions were established in 1999:
Baren Comercial, Ltda manages La Gloria concession with
66548 ha, and GIBOR, S.A. manages the Paxban concession
with 65755 ha.

The timeline for the concessionary process is
shown in Table I1 6.2, with the following highlights:

@ The startup phase (1992-1997): Initially, the
establishment of the MBR was considered by
the local populations/users as a threat in that it
would limit their access to land, which was im-
portant for goods and services (food security, and
timber, non-timber, and other natural resources)
and as a symbol of wealth and economic power.
Also, at the outset, many government officials and
international environmental non-governmental or-
ganisations (NGOs) opposed local populations’
access to the MBR because their actions were
perceived as a threat to the preservation of the for-
ests/natural resources. These perspectives caused
rivalries among the different social and political
stakeholders in the region. Initially, the communi-
ty concessions were designed to include strategies
for sustainable development, such as improving
infrastructure (water, electricity, schools, roads),
agricultural techniques (increased production,
income diversification), and forest management
(timber and non-timber forest products). The for-
estry concession model, first implemented with
the recently formed resident communities of San
Miguel and La Pasadita, allowed the local popula-
tion access to the natural resources and the means
to sustainably manage them. It also provided nec-
essary institutional arrangements and linkages and
the formation of human capital in the technical
management of timber and non-timber forest re-
sources (Imbach and Galvez 1999).

@ The second phase (1998-2010): During this pe-
riod, nine of the 14 concessions were approved,
and ACOFOP (Association of Forestry Commu-
nities of Petén) and FORESCOM (community
enterprise providing community forest services)
were formed. Substantial advances were made in
conservation and protection of forest cover, revit-
alisation of local and regional economies through
the injection of financial resources, generation of
employment, and creation of social awareness that
has promoted changes in the management and
conservation of forests (Radachowsky et al. 2013).
It is highly probable that, given the institutional
weakness of the government and its inability to
stop the type of activities that encroach on national
parks, had the concessions not been granted in the
MUZ, the forested area in the MBR would have
been invaded and deforested by different pressure
groups (INAB et al. 2012). In this period, conces-
sions were characterised by their focus on the
technical aspects of forest management (timber
and non-timber activities).

During this second phase, three communities had
their concessionary rights revoked (San Miguel,
La Pasadita, and La Colorada), and one communi-
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ty was suspended but then subsequently reinstated
(El Cruce a La Colorada). These failed conces-
sions all involved recent immigrant populations
living within the concession area that did not have
a strong forestry culture and they were subject to a
high level of internal conflict. They violated their
contracts with the government for various reasons:
non-compliance with contractual obligations for
allowable cuts, and certification regulations. They
were also similar in poor financial management
and a lack of transparency in their internal deci-
sions, a high level of land invasions/deforestation,
the presence of cattle ranching linked to drug traf-
ficking, and a significant amount of registered en-
vironmental crimes (Radachowsky et al. 2013).

@ The third phase (2012-2025/27): This period
corresponds to the preparation phase for renego-
tiating the concessions nearing their contractual
end. In addition to strengthening business man-
agement skills, attention should be focused on
developing and refining the monitoring systems
that would permit the concessions to demonstrate
benefits that make the concessionary process vi-
able in the long term for their members as well
as for Guatemalan society as a whole. In particu-
lar, there is a need to design and implement tools
that demonstrate the support and impact of forest
management on the livelihoods of the beneficiary
groups, its contribution to poverty alleviation in
the region, and its effect on environmental sustain-
ability. The tools and their results would provide
the evidence of concession costs and benefits in
the renegotiation process so that usufructuary
rights, time periods, and legal structures for the
concessions are adjusted and extended appropri-
ately.

6.3 Results from implementing
community forest concessions

This section summarises some of the main elements
of the situation and challenges facing the implemen-
tation of community forest concessions based on the
information available according to biophysical, insti-
tutional, and socio-economic dimensions.

6.3.1 Biophysical aspects

Using indicator species analysis developed by Du-
frene and Legendre in 1997, Segura noted that for
the MUZ there are actually three types of forests,
which were grouped together based on an indicator-
species focus and associated with specific commu-
nity forest enterprises (Table II 6.3) (Segura 2012).
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This characterisation showed a diversity of species
made up of 42 botanical families, 103 genera, and
147 species, which indicates a forest with great di-
versity and richness. Despite this diversity, only five
of the timber species are harvested for commercial
purposes given current market conditions: mahogany
(Swietenia macrophylla), cedar (Cedrela odorata),
santa maria (Calophyllum brasiliense), manchiche
(Lonchocarpus castilloi), and pucté (Bucida buceras)
(Segura 2012).

The predominant non-timber forest product gath-
ered for exportation is xate, and its management has
been improving due to two factors 1) CONAP de-
fined institutional norms/management guidelines that
include permits for harvest, transport, and export
of xate and regular follow-up through field visits,
and 2) buyers/exporters have started to pay for the
leaves based on quality rather than quantity, causing a
change in the extraction process (Radachowsky et al.
2013). While these factors have contributed to mini-
mising the depletion and improving the resilience of
the resource base in the forest, more stringent regula-
tory procedures and the different pricing structure
have meant that those who harvest xate spend more
time and effort gathering the leaves.

With respect to deforestation and degradation in
the Petén region, a comparative study by the National
Forest Institute (INAB, Spanish acronym) study on
forest cover shows that during the period 2006-2010,
the department of Petén lost 176826 ha of forest,
while 52216 ha were recovered during that same
period. This rate of change for this period reflects
a slight decline in deforestation rates since 1991.
The net loss of 124611 ha of forest (an annual rate
of 2.08% for the period) was concentrated in the
western (in and around Laguna del Tigre National
Park) and southern parts of Petén, particularly in
Sayaxché, due to the expansion of agro-industrial
crops and violence (INAB et al. 2012). In the MBR
there is evidence that forest cover has consistently
been the most stable in areas with formal land-use
planning strategies including protected areas and
concessions (Bray et al. 2008, INAB et al. 2012).
While average annual net deforestation rates in the
Petén between 2006 and 2010 were higher than 2%
per year, they were 1.5% in protected areas (INAB
et al. 2012); in the case of the 14 concessions, the
average deforestation rate was only 0.45% annually
between 2001 and 2009 (Radachowsky et al. 2013).
The average deforestation rate in the weakest four
concessions (San Miguel, La Pasadita, La Colorada,
El Cruce a La Colorada) was 1.54% per year, versus
only 0.0089% annually in the remaining 10 conces-
sions (Radachowsky et al. 2013).

The area affected by fire is lower in the Petén than
it is at the national level (INAB et al. 2012) and the
rate of fire in the concession areas is significantly
lower than in the Petén as a whole. According to the
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Table Il 6.2 Timeline of Maya Biosphere Reserve, multiple-use zone,and concession processes:
Phases, milestones, dates, and processes/results.

Concessions approved

Phases | Milestones Dates Processes/results
Phase | CONARP created as part of Pro- Significant migratory pressure from within and outside
1989 .
tected Areas Law (Decree 4-89) of the Petén
Maya Biosphere Reserve in Petén 1990 Delimitation of the protected area nucleus and
created (Decree 5-90) the multiple-use zone
First master plan of MBR approved Social conflicts due to land invasions; conflicts between
1991 ; I,
resident communities and CONAP
International cooperation initiatives Olafo project accompanying process of finding a long-term
supporting land-use planning pro- model to improve local production systems and guarantee
cesses and the implementation protection of natural resources: |) strengthening community
of the master plan for the MBR 1992 organisation; 2) responding to communities’ pressing basic
needs — water, education, roads; 3) proposing sustainable
management practices for natural resources; 4) improving
production systems
Forestry Advisory Council created Negotiation and consensus among different actors: govern-
ment, communities, and international and national NGOs;
conflicts between preservationist and sustainable develop-
ment factions
Design and approval of forest management policies, standards,
1993 and technical manuals
Technical assistance and research
San Miguel La Palotada concession First community forest harvest with strong
approved presence/orientation from international donors
(Sweden, Norway, Denmark, United States)
1994 CATIE/CONAP project begun with USAID/MAYAREMA
funds
Association for Community Forestry Additional migratory pressure due to returning refugees
in Petén (ACOFOP) created (initially | 1995 (migration rate about 10%, or 55 people/day, according to
called CONCOFOP) FLACSO as cited in Imbach and Galvez 1999)
Peace Agreements signed The peace agreement signed on May 6, 1996, by the Peace
Commission of the Guatemalan government and Guatemala
National Revolutionary Unit, containing a subchapter on
1996 socio-economic aspects and the agrarian situation that
recognises the importance of granting legally organised small-
and medium- scale peasants natural resource
management of 100000 ha for sustainable forest
management within multiple-use areas in Guatemala
Carmelita and La Pasadita 1997 Forestry inventories, payment of fees,and compliance

guarantees for new concessions
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Table Il 6.2 Continued.

Phases Milestones Dates Processes/results
Phase 11 First harvest and commercialization of Implementation of measures by La Pasadita community
timber (La Pasadita) organization to control concession boundaries due to
illegal timber extraction and cattle ranchers’ staking
claims within the boundaries
1998 CONAP made the decision to modify the regulations
for granting concessions: streamlining processes for
delineation, evaluation of available goods, tender and
award processes for the concessions. This change in
regulation paved the way for the approval of only
a few concessions to the current scale.
Industrial forest concessions approved 1999 Operations begun at La Gloria and Paxban concessions
Chosquitan and Uaxactin Concessions
approved
Master management plan of the MBR Policy framework for integrated management of
approved natural resources in Petén protected areas defined for
2000 the period 2000-2005
Certification process initiated: As part of the contract, all forestry concessions to
compliance with international Forest work towards certification (three- year grace period)
Stewardship Council (FSC) standards
through Smartwood
Las Ventanas, Cruce a la Colorada, La
) 2001
Colorada Concessions approved
Land invasions/illegal sale of government Throughout this period, waves of illegal appropriation
land in concessions of land in protected area by large cattle ranchers
2001-
] . 2010 R -
Points of control established/strengthened CONAP, DIPRONA (Direccién de Proteccion de la
by the government Naturaleza), and the army with formal control points in
San Miguel, Uaxactun, and La Colorada to prevent the
entrance of cattle or illegal transit of timber/non-timber
products from the reserve
La Unidn, and Yaloch Concessions
' ' 2002
approved
FORESCOM (Empresa Forestal Comuni- Primary and secondary processing/commercialisa-
taria de Servicios del Bosque, S.A.) tion and exportation of products (collective/individual
; ; . 2003 ) o )
created to provide technical and business concession levels); Group FSC Certification provided
services through Smartwood
San Miguel, La Pasadita contracts sus- More than 1000 ha of forest area illegally cleared in
pended; La Colorada contract suspended | 2009 La Colorada
and community evicted
Cruce a la Colorada put on notice 2010 In response to the threat of suspension, Cruce a La
Colorada meeting conditions, continues to function
2012 Beginning of discussions related to upcoming concession
contract renewals
Phase Il | First cycle of concessions finalised 2019 Creation and strengthening of negotiation tools for
- concession agreements between communities and
2027
the Guatemalan government
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Table Il 6.3 Forest types that make up natural subsystem in the multiple-use zone of the Maya

Biosphere Reserve.

Forest type Characteristics

Community forestry
foncessions*

Forest |: Aspidosperma mega-
locarpon, Pouteria,
and Brosimum alicastrum

Forest 2: Forest made up of
Manilkara zapota, Metopium
brownei, and Vitex gaumeri

Forest 3: Alseis yucatanensis,
Ampelocera hottlei, and
Spondias mombin

70 indicator species:

43 indicator species, including Callophyllum
brasiliense and dominance of Zapotaceae
and Moraceae families

31 indicator species; mahogany one of
the indicator species in this forest

Cedrela odorata an indicator of this type
of forest; Brosimum alicastrum (Importance

Yaloch

Las Ventanas
La Unién
Chosquitan
Rio Chanchich
Uaxactln

La Gloria
San Andrés (AFISAP)
Paxbén

La Colorada
San Miguel
Cruce a la Colorada.

Value Index =10.3%) dominant

* La Pasadita could not be categorised into one particular type of forest but rather showed evidence of being a tran-

sition between forest types | and 3 for the 54 plots analysed. In addition, La Carmelita was not categorised due to

limitations in the type and quality of the information available (Segura 2012).

Petén Commission for Forest Fires in 2006, 95% of
forest fires in Petén are caused by agricultural burns
or are intentionally set. The other 5% represent fires
provoked by hunting, campfires, and other causes
(CATIE/BID 2010). In addition, challenges to the
ecological integrity of the MBR include potential
threats from other economic activities such as oil
and mineral exploration and exploitation and the
construction of roads and infrastructure developed
in the Selva Maya region. Despite these threats, the
evidence indicates that the diversified forest manage-
ment by and for local communities will continue
to be as effective as protected areas in preventing
deforestation and degradation, or even more effec-
tive (Bray et al. 2008, Nelson and Chomitz 2011).

6.3.2 Institutional aspects

CONAP was established to play a crucial role in the
management of natural resources and biodiversity
in the country and, in particular, in the Guatemalan
System of Protected Areas (SIGAP acronym in Span-
ish) through the definition and implementation of
policies and standards that restrict and regulate the
actions of different stakeholders linked with forestry
concessions.

CONAP has many strengths that allow it to
comply with its mandate, including providing op-
portunities for financing, cooperative agreements,

alliances with civil society, technical committees,
coordination/working groups, and training programs.
The policy framework, standards, and guidelines®
required to ensure sustainable forest management
in the MBR have been in place and applied since
the community concession process began in 1994.
For example, the terms of the agreements/con-
tracts signed by the concessionaires and the govern-
ment (CONAP) provide the guidelines and create a
relatively stable environment for effective short- and
medium-term planning. Each forestry concession is
governed by the standards of sustainable forest man-
agement made up of a general management plan,
five-year plans, annual operating plans, business
plans, community development plans, and invest-
ments plans, and is sustained by a broad legal frame-
work that covers different levels of management for

©® National policy and strategies for the development of the
Guatemalan System of Protected Areas System, Guatema-
lan Forest Policy, political framework for concessions for
the integrated management of natural resources in protected
areas of the Petén, political framework for non-timber forest
products; Policy for Co-administration of Protected Areas; Na-
tional Strategy for Biodiversity (ENB, Spanish acronym), the
Forestry Administration Manual for Protected Areas, norms
for granting concessions for harvesting and managing of re-
newable natural resources in the MBR, Strategic Institutional
Plan for CONAP 1999-2010, master plans for protected areas.
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the country’s natural resources.® In addition, the
regulatory framework requires that concessions es-
tablish and maintain permanent sample plots (PSPs),
which permit the generation of information useful
for management decisions about economic profit-
ability and ecological sustainability and allow the
government (CONAP in this case) to monitor the
forest dynamics locally and at the regional level.©

Despite this strong policy and regulatory frame-
work, CONAP remains administratively weak” and
faces political, legal, economic, and social threats, as
described by the current administration in its 2013
Operation Plan (CONAP 2012).® Its credibility with
respect to management of the Guatemalan System
of Protected Areas and for the mitigation of social
pressure on natural forests is frequently questioned
because of its lack of response to anthropogenic and
natural threats. As a result, there are concession areas
in the MBR that are vulnerable to drug trafficking,
deforestation, and speculation to do with renewal
and non-renewable natural resources.

One means of confronting these challenges is
through the strengthening of what Carrera and Prins
(2002) refer to as the “new rural institutionalism.”
This refers to horizontal relationships of cooperation
created among the concessionary organisations, in-
cluding the Community Development Councils (CO-
CODES, Spanish acronym), the Municipal Councils
for Development (COMUDES, Spanish acronym),
and other stakeholders from the Guatemalan and
regional forestry sector, such as CONAP, the Na-
tional Forestry Institute (INAB), local and interna-
tional NGOs, as well as buyers of forest products
and providers of services. The primary organisation

that brings together and represents the interests of
the community concessions is the Association of
Forestry Communities of Petén (ACOFOP), created
in 1997. This organisation plays the role of liaison
between the concessions and external cooperation
agencies and the certification groups, for timber as
well as non-timber forest products (NTFPs). In addi-
tion, ACOFOP works with government organisations
for the definition of forest management strategies and
integrated community development. It works as an
agent to promote technical assistance and commer-
cialisation of the community forestry concessions
(Taylor 2012). These organisations make up a diverse
network that allows concessionaires and other stake-
holders to share information and opportunities and
create awareness about the technical, administrative,
and market standards/regulations, and mechanisms
to troubleshoot threats due to internal and external
factors.

The level of social empowerment is still very
weak with respect to how the instrument of conces-
sions contributes to long term conservation of Gua-
temala’s collective national heritage. However, it is
important to increase interest on behalf of the Peten
citizens (and Guatemalans in general) on the quality
of management practices of the natural resources,
given that while the renewable resources are con-
cessioned to a specific group over a period of time,
the resource base belongs to the society as a whole.

Given the significant external threats to conces-
sions, such as drug trafficking and corruption in the
region, there should also be vertical integration link-
ing to the central government, the Guatemala army,
and the Department for the Protection of Nature

© Political constitution of the Republic of Guatemala, Protected Areas Law, and its reforms (Decrees 4-89, 18-89, and 110-
96 of the Congress of the Republic); Regulations of the Protected Areas Laws, Government Agreement 759-90; Law for the
Protection and Improvement of the Environment (Decree 68-86 of the Congress of the Republic); Law for the Creation of the
Maya Biosphere Reserve (Decree 5-90 of the Congress of the Republic; General Hunting Law (Decree 36-2004); Government
Purchasing and Contact Law (Decree 57-92 of the Congress of the Republic), its regulations and related laws; Forestry Law
(Decree 101-96 of the Congress of the Republic) and its regulation; Law for the Harvesting and Commercialization of rub-
ber and for the Protection of the Chicozapote Tree (Decree 99-96 of the Congress of the Republic); Law for the Protection of
National Cultural Heritage (Decree 26-97).

© A more detailed review on the current state of the network of PSPs established in broadleaf natural forests indicated that there
are a total of 227 PSPs in Guatemala, of which 88% were located within the MUZ/MBR. Nevertheless, most of the research
experiments and their corresponding databases are controlled by the concessionaires, with only cursory supervision by the respec-
tive government institutions (INAB and CONAP). Review of the data reveals that the information from the PSPs is disorganised,
that there are inaccuracies in the implementation of protocols, and errors in the identification of species; these factors limit the
analysis of the experiments in the long term. As a result, the information needed for the effective orientation of sustainable forest
management in the concessions is either unreliable or unavailable, both for the concessionaire and for CONAP (Marmillod 2012).
™ Budgetary limitations have caused a reduction in multi-annual planning, high rotation of technical personnel, lack of equip-
ment, communication services and transportation, poor infrastructure, a centralised administration, and a lack of decentralised
processes, among others.

® Political vulnerability, gaps, and legal overlaps for effective management of natural resources, ungovernability of protected
areas due to factors such as drug trafficking, illegal cattle ranching, risks in maintaining the sustainability of SIGAP in the
face of accelerated population growth, pressures of extreme poverty around the protected areas, social conflict associated with
agricultural invasions, political pressure to develop megaprojects, and change in land use, among others.
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(DIPRONA/National Police), which would permit
the administrators of justice to prosecute crimes
against the environment. Strengthening linkages
among the central governmental agencies would
provide the institutional infrastructure necessary to
more effectively implement the existing rule of law
in and around the MUZ/MBR.

It is also important to note the role of agriculture
within these forest concessions. For those commu-
nity concessions with communities residing within
their boundaries (San Miguel, La Pasadita, La Colo-
rada, Cruce a La Colorada, Carmelita, and Uaxac-
tdn), there are areas dedicated mainly to agriculture
for family consumption and cattle ranching activities.
Nevertheless, historically, the attention the govern-
ment has given to agriculture/livestock within con-
cession areas has been marginal. Given its goal of
improving food security, agricultural health, hydro-
biology, and the sustainable use of renewable natu-
ral resources, the Ministry of Agriculture, Livestock
and Food (Spanish acronym MAGA), should play
a fundamental role in integrated attention to these
management units. In particular, MAGA should be
involved with communities through the agricultural
component of the concessionary process, as outlined
in the National Integrated Rural Development Policy
(PNDRI 2009), by providing technical assistance and
access to credit to ensure effective administrative,
management, and diversified sustainable use of re-
newable resources.

6.3.3 Socio-economic aspects

While there is a lack of systematic, detailed, and
trustworthy information on the impacts of the con-
cessions on income and quality of life of the fami-
lies associated with the concessions, as well as the
indirect impacts of the concessions in the region,
there are some case studies showing socio-economic
impacts. Radachowsky noted that the resident com-
munity concessions with recent immigrants who de-
pended on subsistence agriculture to survive (income
sources dependent on cattle ranching, agriculture,
and timber) had the lowest estimated mean eco-
nomic level, while the resident community conces-
sions with a history of using forest products (primary
income sources included xate and timber) and the
non-resident community concessions had medium
estimated mean economic levels (primary income
source was timber). In general, it has been shown
that members have benefited from the creation of
employment (including during seasons where there
are few other economic opportunities available), in-
creased their incomes as a result of the concessions
(through dividends and wages), and have diversified
their sources of income (from timber and NTFPs,

services, agriculture) (Ammour and Reyes 2000,
Stoian and Rojas 2006, Radachowsky et al. 2013).

The harvesting and sale of NTFPs continue to
provide options for the generation of immediate
monetary and non-monetary income for resident and
non-resident families and complement the traditional
production systems (agriculture, cattle ranching, ex-
tractive activities, off-farm activities mainly servic-
es). Other complementary activities include hunting
wildlife for family consumption and for sport, the
production of honey (Aphis melifera), the collec-
tion of palms for roof construction (guano, Sabal sp.
Arecaceae), harvesting fibres for use in handicrafts,
baskets, and furniture (in particular, bayal, Desmon-
cus sp., a climbing palm), gathering seeds or nuts
(ramén, Brosimum sp., Moraceae), collection of at
least three kinds of xate (Chamaedorea sp.), and the
use of other materials for handicrafts. Other products
are also sold, such as the loose pita fibre (Aechmea
magdalenae), rubber (chicle, Manilkara sp.), and
allspice (Pimienta dioica), but they are less important
given the relative scarcity of the raw material and
changes in the market conditions.

6.4 Community forest
enterprises

It is stipulated by law that when the concessions are
granted, the communities must create a legal entity
responsible for management of the forestry conces-
sion. Community Forest Enterprises (CFEs) are
made up of members who harvest timber and NTFPs
through concessionary agreements; nevertheless, not
all community members are part of the CFEs® (Lar-
son et al. 2008). The CFEs are constituted under
three organisational forms: cooperatives (governed
by Decree 82-78 of the Congress of the Republic),
civil associations, and civil societies. The civil societ-
ies are subject to the Civil Code (Decree 106 of the
Congress of the Republic) and other tributary and la-
bour laws; their objectives can be for profit or not for
profit,"” and the legal, administrative, accounting,

© Unable to determine the number of families/individuals par-
ticipating in the respective CFEs versus the total population of
the communities (data not available systematically over time).
(19 Non-profit entities are organisations that by law are exoner-
ated from taxes but not free from complying with administra-
tive or fiscal factors, which they must comply with in order
to maintain their exemption in the corresponding registers;
for example, associations, foundations, NGOs, churches, and
cooperatives, among others. In general, they reinvest any prof-
its from economic activities in meeting community needs or
within the organisation. This is based on Article 15, number
3, of the Guatemalan Civil Code.

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES
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and financial standards are determined by the legal
designation and the goals for which the enterprises
were created.

The concessionary process was designed to
emphasise and strengthen sustainable business and
social administration over the medium term. As a
result, the majority of concession associations have
dedicated part of their budgets to community social
investments, including roads, health centres, schools,
community halls, and potable water (USAID/BIO-
FOR Project 2006). With respect to the business com-
ponent, the CFE has the incentive to make long-term
investments in the construction of infrastructure for
primary processing, the purchase of field and basic
industrial equipment, and training human resources.
To meet the technical and marketing challenges the
CFEs faced, they created a second-level organisation
called the Community Enterprise for Forest Services,
S.A. (FORESCOM); originally made up of 11 CFEs,
FORESCOM was set up in 2003 to provide technical
and business services to the concession community
(Stoian and Rojas 2006).

Despite the significant advances made towards
the sustainable management of the MBR forest re-
sources over the past two decades, a recent report re-
viewing the administrative and accounting manage-
ment practices of the community forest concessions
in the MBR, Petén (Sterkel Mas et al. 2011), shows a
series of weaknesses that affect administrative opera-
tions carried out by these businesses. For example,
these include a poor ability to prioritise and plan for
investments, inadequate organisational structure for
business purposes, instability of trained personnel
in key positions, and the absence or weakness of
controls over the use of the available resources.

In part, such problems are due to the absence of
basic administrative structures, the lack of long-term
entrepreneurial vision among leaders and members,
the low educational level of directors and support
personnel, the lack of organisation, and procedural
manuals that provide details about the functions of
the participants in the directive bodies. Some exam-
ples of financial and accounting weaknesses include
the limited use of accounting software programs and,
up until 2011, the generally low compliance with the
country’s tributary laws (Table II 6.4), subjecting the
concessionaires to fines on behalf of the superinten-
dence of administration (SAT, Spanish acronym).

In addition, the rotation of the members of the
boards of directors in management and administra-
tive positions has affected leadership and organisa-
tional capacity. There are examples where changes
in the participants in the board of directors were
due to personal/group interests and they provided
privileged access to resources. These factors have
had negative impacts on the production, administra-
tion, and commercialisation processes and affect the
transparency, confidence, and organisational devel-
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opment required to consolidate the business aspects
of the concessions.

In addition to the internal weaknesses related to
the administrative management of the CFEs men-
tioned in Table II 6.4, there are other factors that
influence the success or failure of these nascent
organisations. Ostrom (1990) and Taylor (2012)
noted that communities are more likely to organ-
ise successfully when the members agree to some
basic tenets: the benefits of cooperation are greater
than the costs, adequate community participation is
possible, there is systematic supervision, sanctions
are implemented, efficient procedures for conflict
resolution exist, and there is external recognition of
the rights of the communities for the governance of
their resources.

The three concessions that have failed to date
were in the hands of resident communities living
within the concession area (as defined by Rada-
chowsky et al. 2013 — see Table II 6.2). They did
not meet the above-mentioned criteria that Ostrom
identified as necessary for success. The communi-
ties of San Miguel, La Pasadita, and La Colorada
were made up of immigrants from different parts
of the country (settled between 1985 and1990) who
lived in extreme poverty, had very low educational
levels, lacked organisational capacities at the com-
munity level, and had no previous experience living
in/from the forest (Ammour and Reyes 1999). Their
interest in participating in the concession process
was to maintain access to the land for subsistence
agriculture and cattle ranching rather than a specific
interest in forest management. The low quality of the
soils"? and the lack of access to water made it dif-
ficult to promote technological crop improvements.
In addition, the location of their forestry concessions
was easily accessible to the routes between San An-
drés and Carmelita, allowing outsiders to enter and
illegally remove valuable timber. In addition, there
were formidable external factors such as drug traf-
ficking/cattle ranching, and weak backstopping from
government organisations. As a result of the illegal
sale of land, migration and drug trafficking, the social
conflicts, deforestation for the establishment of cattle
ranches, forest fires, wildlife trafficking, and admin-
istrative corruption, three of the concessions from

(D Three types of actors have been involved in the conces-
sionary process, as defined by Radachowsky et al. 2013):
1) Community forestry concessions with their population
residing within the limits of the concessions, 2) Community
forestry concessions without resident communities, and 3)
private industrial concessions (Table II 6.2).

(12 Soils classified as laterites, from 20 cm to 40 cm maximum,
equivalent, according to the USDA, FAO, and French clas-
sifications of soil types: Rendolls, Rendzinas, and Rendosols
(Collinet 1997).
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Box Il 6.1 Example of wood-product sales for the Integrated Forestry Association of

San Andrés, Petén (AFISAP) in 201 |

The Integrated Forestry Association of San Andrés,
Petén (Spanish acronym AFISAP) is an example of a
forest concession in the MUZ/MBR with a relatively
stable wood-product value chain (Gémez 2012). The
association benefits from a steady provision of pri-
mary material as laid out in its 25-year management
plan, assuming that it has complied with its con-
tractual requirements. In addition, it has installed its
own machines for primary processing. As a result,
the association controls the first link in the supply
chain (primary production, transportation of forest
products from the forest to the industry, and primary
processing). AFISAP does not control the step of
commercializing the wood to wholesalers.

Factors considered critical to success have been
overcome: AFISAP counts on technically trained
human resources, has access to financing, has de-
veloped and maintained road infrastructure, has pur-
chased and maintained harvesting equipment, has

maintained access to stable timber markets/prices,
and has learned to control forest extraction costs.
As aresult, the quality of the timber and non-timber
products delivered has been standardised according
to market demand, extraction costs are near optimal,
and registers for income and costs are maintained.

The forest products commercialised are a func-
tion principally of clients’ requirements. The buyer
defines the dimensions, quality, and delivery dates. In
2012, the sale prices of mahogany wood (Swietenia
macrophylla) ranged from USD 4.90 for FAS special
cuts to USD 3.90 FAS?; for wood from five species
sold in the local and national markets, prices were
from USD 0.76 to USD 2.00. The estimated gross in-
come for the 2011 harvest was USD 830309 (Tables
A and B) at an approximate cost of USD 0.51/board
foot, which yields a cost-benefit ratio of 4.44 for the
harvest in the reference year.

Table A. Wood volume exported internationally and estimated income (USD),?2 201 I, Integrated

Forestry Association of San Andrés, Petén (AFISAP).

Species Volume Sale Price Gross Income
(board feet) (USD) (USD)

Mahogany (Swietenia macrophylla) 96495 4.36 420718

Cedar (Cedrela odorata) 60934 2.85 173662

Santa maria (Calophyllum brasiliense) 33000 1.27 42038

Manchiche (Lonchocarpus castilloi) 10000 1.41 14071

TOTAL 200429 650489

Table B. Wood sales in national and local markets and estimated income (USD),? 201 I, Integrated

Forestry Association of San Andrés, Petén (AFISAP).

Species Volume Sale Price Gross Income
(board feet) (USD) (USD)

Mahogany (Swietenia macrophylla) 95132 0.96 90890

Cedar (Cedrela odorata) 24965 2.00 49930

Santa maria (Calophyllum brasiliense) 36815 0.76 28139

Manchiche (Lonchocarpus castilloi) 6529 1.02 6654

Pucté (Bucida buceras) 3004 1.40 4206

TOTAL 166445 — 179819

! FAS refers to the grading of timber quality “First and Seconds” by the National Hardwood Lumber Association.

2 Exchange rate: GTQ 7.85 x USD 1.

PART II: CASE STUDIES

125



126

6 .. SUSTAINABLE FOREST MANAGEMENT ... IN THE MAYA BIOSPHERE RESERVE, PETEN, GUATEMALA

this group have had their contracts revoked, and one
was temporarily suspended. The exceptions to this
characterisation are Carmelita and Uaxacttin, which
are more established settlements dating back to the
1930s. Their historic and current economic activity
includes nature tourism, the harvesting of NTFPs
such as xate, rubber, allspice, and now the primary
processing and exportation of timber products.

Since the concessions without resident communi-
ties have not faced the same challenges that affected
the first group of concessions, they have been able
to consolidate their CFEs over the past decade: 1)
eight of the community concessions have advanced
in the supply chain from selling their unprocessed
timber at the forest gate to primary processing of
forest products, thereby earning a higher price and
2) they are seeking to incorporate species beyond
the traditional ones"® into their management and
marketing strategies in order to expand the volume
of wood available on a per-hectare basis. AFISAP
is an example of this non-resident type of commu-
nity concession that has been able to consolidate its
timber and non-timber forest management. The text
box II 6.1 outlines how they were able to generate
more than USD 830000 in income in 2011 from
timber sales internationally as well in the national
and local markets.

Nevertheless, this group has also had to over-
come challenges. Although the forest cover is the
principal capital that Petén and the concessions have,
the majority of tree species available do not cor-
respond to market demand. The high diversity of
forest species in natural forests such as those in the
Petén means that while many different tree species
are available for harvest, a relatively small volume
of timber for each of them is available per hectare.
As a result, historically and currently, the major-
ity of timber sales from the concessions come from
mahogany (75%), followed by cedar (10%—15%),
and finally, by small volumes of manchiche, santa
maria, and other species (personal communication
with Forster, administrative manager from AFISAP
in 2013). Broadening the range of marketable spe-
cies and adding value to the available forest products
through primary and secondary processing continue
to challenge these concessions.

The concession organisations have a formal/legal
harvesting and commercialisation structure that lends
certainty to the buying/selling agreements for timber
forest products. This means that they are granted
harvesting licenses, transport guides, can count on

3 Traditional timber species are mahogany (Swietenia mac-
rophylla), cedar (Cedrela odorata), santa maria (Calophyllum
brasiliense), manchiche (Lonchocarpus castilloi), and pucté
(Bucida buceras).

the presence of a forest manager, can provide proof
of payment of taxes based on the stumpage value or
the extracted volume, and have certificates for those
species subject to the complementary controls of the
Convention on International Trade of Endangered
Species (CITES), as well as formal FSC certification
for forest management and chain of custody. As far
as marketing their timber products, the concessions
need to strengthen their internal organisation and
administration with respect to improving alliances
that optimise primary processing and commerciali-
sation, including market intelligence, so that they
can increase sales to appropriate national and in-
ternational markets, including niche and fair trade
markets in the United States and Europe. In the case
of non-timber forest products such as xate (Chamae-
dorea spp), the concessions of Uaxacttin, AFISAP,
and Carmelita have established strategic alliances
among themselves that allow them to commercialise
directly to importers in the United States, Canada,
and Holland.

The concessions still face challenges in consoli-
dating administration of their financial resources.
In particular, there is a need to incorporate more
analytical means of prioritising investments and to
separate the social-community management from the
business management of productive activities. Some
argue that the cancellation of the concessions of San
Miguel La Palotada, La Pasadita, and La Colorada
concessions can be attributed to the mixing of these
processes. Other elements that affect the long-term
sustainability of the concessions are debt levels and
the low capacity for business administration; these
factors have led concessions such as El Cruce a la
Colorada and Uaxactiin to face critical situations.

For both types of community concessions (those
with and those without resident populations), it will
continue to be important to strengthen their capaci-
ties with the goal of obtaining beneficial results in the
social, economic, environmental, and institutional
realms. Since the technical aspects of forest manage-
ment are progressing well, efforts should be focused
on community organisation and entrepreneurial ca-
pacity along the lines of management (leadership,
direction, and coordination), business administration
(including accounting and administration), primary
and secondary processing links along the productive
chain, and the commercialisation of products. In ad-
dition, it is imperative that the government assume
its role in controlling illegal activities, such as land
occupations and the illegal harvesting of timber and
non-timber products.

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES
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6.5 Conclusions

The analysis of the design and implementation pro-
cess of the community concessions in the Petén,
Guatemala 1) provides evidence of progress toward
the integrated management of the MBR and its con-
tribution towards effective management of protected
areas and the integrated development of the local
population and their surroundings, and 2) gener-
ates some lessons learned, factors for success, and
challenges for the consolidation of the community
concessions. The following conclusions summarise
some of these elements:

@ The adaptation and approval of the legislation for
community concessions to a biosphere reserve
necessarily involved reconciling the protectionist
perspective (at the national level as well as at the
level of international environmental NGOs) with
the productive vision by linking economic and
social development with the sustainable manage-
ment of natural resources.

@ The factors that facilitated the institutionalisation
and implementation of the community forest con-
cessions were the government’s need — and its
political will — to stabilise the conflictive social
dynamic of migrations (from Mexico and, in par-
ticular, from southern Guatemala) in order to stop
the expansion of the agricultural frontier.

@ The establishment of community concessions
with resident populations was initially based
on a land-use-planning concept that took into
consideration the diversification of production
of agricultural activities, animal husbandry, and
forestry. Unfortunately, not all community con-
cessions with resident populations were imple-
mented based on the above-mentioned criteria.
The diverse institutions working with the con-
cessions focused primarily on the productive use
and conservation of forest resources, completely
ignoring the importance of agricultural areas for
food security and other off-farm activities. The
lack of an integrated vision for the different sub-
systems (crops, timber, and NTFPs) limited the
possibilities of creating complementarity among
the different components, including production
for family consumption as well as for generating
income. Therefore, when designing communi-
ties’ concessions with residents living within the
concession areas, it is imperative to incorporate
land-use-planning strategies for agricultural areas
according to soil potential as part of the integrated
development strategy for agriculture as well as
forestry, with particular focus on technical, mar-
keting, and credit assistance.

@ Given the differences in perspective on the role
of the forest for concession models with popu-
lations residing inside the concession area and
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those without resident populations, it would be
worthwhile to determine if more than one type of
concession contract should be developed to reflect
the different realities and needs for technical and
administrative assistance — rather than just one
format. The continued administrative deficiencies,
the lack of transparency in the use of financial
resources generated, and the lack of debt-level
controls, which are the responsibility of the com-
munity leaders and political decision-makers,
should be addressed when renewing concession
contracts.

@ The concessions represent an acceptable gov-

erning structure for the management of natural
resources in the MBR, given that at least nine of
the original 12 community organizations continue
to manage their concessions and have begun to
generate tangible benefits, including:

e Social: community infrastructure, business
management, formation of human capital, es-
tablishment of dialogue, and conflict resolution
mechanisms

e Economic: generation of employment, income
that stimulates the local economy and purchase of
capital goods and other assets for primary process-
ing

e Environmental: control of forest fires, control of
illegal harvesting, control of predation on archae-
ological sites, and applications of other measures
for recuperating forest cover

The environmental sustainability of the conces-
sions remains a concern given that most timber
sales continue to be generated by mahogany (75%)
and cedar (10%—-15%), followed by santa maria
and manchiche, given that they do not represent
the species with the greatest available volume. It
continues to be difficult to commercialise non-
traditional species.

@ Sustainable forest management in the tropics re-

quires that there be improvements in managing
information through a closer dialogue between
scientists and those who possess local knowl-
edge (Lawrence 2007). It is important to resume
long-term forestry research through the use of
permanent sample plots (PSPs) as an integral
part of the monitoring and evaluation system of
community forest concessions. The monitoring
systems would provide analytical information to
guide management decisions, allow for adjust-
ments, permit the recuperation of areas disturbed
by forestry operations and other incidents, and
allow for comparisons between concessions and
other areas in Guatemala (when research proto-
cols are reviewed, standardised, and institution-
alised). Scientific studies of dendrology based on
the PSPs could be used to promote awareness of
species under forest management, particularly
those having economic importance, examining
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them from the phytogeography perspective as
well as anatomical, physiological, and ecologi-
cal points of view.

@ Given that the first concession contracts are com-
ing to an end by 2019, the third phase (2012-
2019/27) should focus on the information and
tools needed for the negotiation process between
the different actors and the government of Gua-
temala. Specific attention should be paid to the
systematic quantification and qualification of
amounts and types of socio-economic benefits
generated by the concessions to their members
and the region. The current complexity of the in-
stitutional context should be considered, given the
strategic importance of the natural, economic, and
cultural resources in the MBR.

@ The current performance of the concessions is
due to the interaction of several factors, including:
the existence of explicit public policies, instru-
ments for incentives and controls, and the exis-
tence of the technical framework for concession
administration. The social empowerment of those
communities directly involved as well as civil so-
ciety needs to be strengthened. Our knowledge of
the process has allowed us to identify important
weaknesses in each of the previously mentioned
dimensions, the most critical being government
leadership and social empowerment.
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Abstract: The Mexican model of community forestry is often touted as an example
whereby greater community control enhances both conservation and local livelihoods.
We examine the conditions that have enabled and challenged sustainable forest manage-
ment within community forests in Quintana Roo, a tropical state strongly influenced
by the Maya culture that currently boasts 91% forest cover. Over time, community
forestry has been shaped by land reforms and forest policies that institutionalised com-
mon property and local governance systems, granted timber rights to communities,
instigated Permanent Forest Areas for commercial management, and laid a foundation
to respond to changing market opportunities (i.e.payments for environmental services,
railroad ties, polewood, and future carbon credits). Significantly, 16 years of state and
international support via the Forestry Pilot Plan further empowered residents and
increased local capture of forest benefits. In contrast, recent neoliberal economic and
policy changes have promoted parcellisation and privatisation of communal lands, driving
some deforestation and weakening governance in vulnerable communities. Corruption,
lack of transparency, and contradictory agricultural, forestry,and conservation policies
have impeded proper forest-sector investment. This case study explores the dynamic
human-forest relationship that has evolved and persisted for more than 3000 years,
revealing the resilience of both people and forests.

Keywords: Community forestry, ejido, forest cover, Maya Forest, Yucatan

7.1 Introduction

Despite the multitude of pressures at distinct lev-
els to convert forested land to other uses, the
Mexican model of community forestry seems to be
a case where greater community control over forest
management and related benefits have enhanced both
forest conservation and local livelihoods (Klooster
and Ambinakudige 2005). We examine the condi-
tions under which community-based forest manage-
ment operates in the tropical state of Quintana Roo,
which occupies 50212 km? of the eastern half of
Mexico’s Yucatan Peninsula (Figure I1 7.1). Although
centered between the mid-1980s and 2012, our analy-
sis necessarily begins several millennia before to bet-
ter understand the historical conditions that shaped
modern-day community forestry in Quintana Roo.
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We present an overview and analysis of the inter-
twined socio-cultural, political, economic, and eco-
logical dynamics that have enabled and challenged
sustainable forest management (SFM) in the region.

Diverse sources were used for the study, includ-
ing a myriad of bibliographic resources and the ex-
perience of the authors working in the region over
different periods of time. This case study is highly rel-
evant due to the dynamic human-forest relationship
that has evolved and persisted for more than 3000
years, demonstrating the resilience of both people
and forests. There are very few cases globally with
such substantiated data over such a long period of
time. Lessons learned should inform readers how
community forest management can contribute to the
overall goal of forest-based sustainable development
and conservation in the tropics.
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Figure 11 7.1 Land use/land cover map of the state of Quintana Roo, Mexico.Three
shades of green highlight that the state retains 91% forest cover. © E. Ellis

7.2 People and forests of
Quintana Roo

The tropical forests of Quintana Roo are intimately
linked with ancient cultures as well as modern-day
forest-based communities. Archeological, paleolim-
nological, and written historical evidence coupled
with present-day observations provide insights into a
human-nature relationship that has alternately flour-
ished, collapsed, adapted, and been reshuffled many
times over (Figure II 7.2). Today’s forest reflects

approximately 3000 years of Maya agroforestry,
resource extraction, fire, drought, and hurricanes
(G6émez-Pompa and Klaus 1992, Gémez-Pompa
and Bainbridge 1995).

Ancient Mayas became established on the Yucat-
an Peninsula between 2000 BC and AD 250, reaching
their greatest cultural heights between AD 600 and
800 (Coe 2005). Forests were cleared to construct
architecturally magnificent and densely populated
cities and to cultivate food crops and trees to sup-
port them. Shifting slash-and-burn agriculture was

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES
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Figure Il 7.2 The pinnacle of an architectural ruin in the Mayan archeological site of Coba in Quintana
Roo peeks out from a blanket of forest. © K. Kainer

the norm and maize the primary crop in a very di-
verse production system (Hernandez 1985) known
as milpa. The Mayas planted seeds with dibble sticks
in ash-laden holes upon the great limestone shelf
that forms the bedrock on which extremely shallow
soils accumulate (Coe 2005). After abandonment of
the milpa fields, natural succession ensued and the
Mayas enriched these areas, selecting and tending
desirable species while simultaneously eliminating
unwanted competition—the present floristic diversity
of the region reflects their ancient agroforestry sys-
tems (Edwards 1986, Gémez-Pompa et al. 1987).
In the Maya northern area, which encompasses all
of modern-day Quintana Roo, the Mayas excavated
and built thousands of underground cisterns (Coe
2005) to compensate for the extreme scarcity of sur-
face water, complementing the numerous sinkholes
formed by natural collapse of underground limestone
caves. Between AD 800 and 1000, however, the dri-
est interval of the middle- to late-Holocene epoch
fell upon the region (Hodell et al. 1995), overlap-
ping with the collapse of the Maya civilisation. This
sustained drought coupled with coincident annual
crop failure and years of environmental degradation
(Coe 2005) created conditions that could no longer
support extremely high population densities. Cities
were abandoned, but in this northern area, the Mayas
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continued, albeit in much lower population densities,
such that 500 years later, when the first Spaniard,
Hernandez de Cérdoba stepped foot on the peninsula
in 1517, he was swiftly killed by Maya warriors (Coe
2005), descendants of this brilliant civilisation.
Compared to other conquered regions in Latin
America, early colonial impacts on forest and peo-
ples of the Yucatan Peninsula were distinctly shaped
by a dearth of natural resources of value to the Span-
iards (DiGiano 2011). The lack of precious metals,
scarce surface water, and shallow karstic soils occa-
sioned limited commercial interest. Coincidentally,
the traditional Maya agricultural and land-tenure
systems did not suffer wholesale disruption. In the
late 1700s, however, a fundamental shift towards a
more intensive hacienda mode of production, particu-
larly for henequen (Agave fourcroydes), ensued in
the northwest part of the peninsula; the Maya of the
southeast continued to practice subsistence agricul-
ture (DiGiano 2011). Here, nonetheless, forests were
being exploited for export products from dyewood
(Haematoxylon campechianum), mahogany (Swiete-
nia macrophylla), and later chicle, a resin extracted
from Manilkara zapota used to produce chewing
gum. These externally valued forest assets became
increasingly important to the Mayas as they struggled
to gain access to land and resources during the ex-
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tended and bloody Caste War (1847-1901) fought
against the creole elite of the peninsular northwest
(Reed 2001). These forest resources were exchanged
with the British for cash and weapons, and the entire
forested region of Quintana Roo was converted to a
center of jungle warfare and a Maya refuge (Reed
2001). By the time the rebel headquarters were cap-
tured by Mexican forces in 1901, the war had reduced
the regional population from 85000 to 10000 (Kon-
rad 1991). Quintana Roo became a Mexican territory
that same year and soon thereafter foreign-owned
forest concessions were granted (Kiernan and Freese
1997) to promote territorial control, regulate forest
extraction, and sever relations between the Mayas
and British Honduras (DiGiano 2011).

A land-tenure framework favourable to common
property management arose from the 1910-1917
Mexican revolution (Bray et al. 2005), enabling the
first communal land grants or ejidos to be established
in the territory of Quintana Roo in the 1930s and
1940s; these were also recognised when statehood
was attained in 1974. It was not until passage of the
1986 Forest Law, however, that communities across
Mexico garnered legal rights to the trees on their
lands. This precipitated a shift from timber harvests
via industrial concessions to community-based for-
est management. In Quintana Roo, in particular,
this shift was accompanied by an innovative joint
Mexican-international program (Plan Piloto Forestal,
or Forestry Pilot Plan) “to empower ejido residents
and increase the economic returns they receive from
the forest” (Kiernan and Freese 1997, p. 98).

Vis-a-vis these reforms, Mexico stands out in
Latin America and the world in that the state effec-
tively gave collective land entitlements to thousands
of rural communities, resulting in more than 60% of
Mexico’s forested land presently being under com-
munal ownership (Bray et al. 2003a, FAO 2010).
In Quintana Roo, this figure is slightly higher — at
67%, based on current figures of forest cover INEGI
2010a) and land-tenure distribution (INEGI 2006).
In these rural regions, the 2010 census reveals that
population densities are rather low (~5 inhabitants/
km?) (INEGI 2010b), yet in an adjacent forest region
in the state of Campeche, with half that population
density, deforestation is much greater (Ellis and
Porter-Bolland 2008).

With approximately 75% of the total state popu-
lation of 1.32 million concentrated in coastal and
tourist-related urban areas such as Cancun (628 306),
Playa del Carmen (149 923), the island of Cozumel
(77236), and the state capital Chetumal (151243)
(INEGI 2010b), population pressures in rural Quin-
tana Roo are limited. Yet when compared to the es-
timated 8 to 10 million Mayas who occupied the
lowlands (Mexico’s Yucatan Peninsula, parts of Ta-
basco and Chiapas states; the Peten of Guatemala;
and Belize) in about AD 750 (Coe 2005), it becomes

clear that more than population pressures explain
the brand of community-based forest management
and relatively successful forest conservation that now
characterizes Quintana Roo.

7.3 Natural resource base

Quintana Roo’s natural ecosystems include coral
reefs, coastal dunes and marshes, mangroves, fresh-
water wetlands, and seasonal tropical forests (Flores
and Espejel 1994). Topographical variation across
the state is minimal. For most areas, changes in el-
evations rarely exceed 15 m, although the far south-
western corner of the state rises to 310 m AMSL
(Vester and Navarro-Martinez 2005).The climate is
hot and subhumid, with a mean annual temperature
of 25°C and mean annual precipitation of 1200 mm
(Gutierrez-Granados et al. 2011). Forest types vary
according to soil and topography: medium-stature
forest (15 to 25 m) dominates upland, well-drained
rendzinas, while lower-stature forests occur on sea-
sonally inundated depressions with poorly drained
gleysols and vertisols (Lawrence et al. 2004, Toledo-
Aceves et al. 2009). A pronounced dry season (< 60
mm of rain per month) from November to April,
followed by 100 to 200 mm of monthly rainfall in
the subsequent months, shapes these seasonal forests
(Gutierrez-Granados et al. 2011), also referred to as
dry, semi-deciduous or semi-evergreen forests. In
effect, the forest landscape of Quintana Roo can be
described as a mosaic of lowland and upland forest
types of different successional stages (Flores and
Espejel 1994, Ellis and Porter-Bolland 2008).
Forest structure of the Selva Maya, a Spanish
term that purposefully links the tropical forest with
Maya heritage, consists of three to four tree and
shrub layers, 3 to 25 m in height (Snook et al. 2005,
Herndndez-Stefanoni et al. 2006). Common tree spe-
cies include Brosimum alicastrum, Manilkara zapo-
ta, Talisia olivaeformis, Bursera simaruba, Loncho-
carpus longistylus, Nectandra salicifolia, Psidium
sartorium, Guetarda combsii, Vitex gaumeri, and
Caesalpinia gaumeri (Herndndez-Stefanoni et al.
2006, Gutierrez- Granados et al. 2011). Hemotoxy-
lon campechianum, Metopium brownei, and Pachira
acuatica are frequent in lowland flooded forest, al-
though both upland and lowland forests share many
of the same species (Flores and Espejel 1994, Pérez-
Salicrup 2004). There are more than 100 tree species
per hectare in these forests, of which about 75% are
evergreen and the rest deciduous (Snook et al. 2005,
Hernéandez-Stefanoni et al. 2006).
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7.4 Policies, institutions, and
governance

7.4.1 Agrarian reform and community-
based forest management

Three important policy and institutional factors have
shaped community forestry over the years in Quin-
tana Roo: 1) agrarian reform, 2) forest policy and re-
lated institutions, and more recently, 3) conservation
and sustainable development initiatives. Agrarian re-
form and land distribution to communities arrived in
Quintana Roo when ejidos were first established in
concert with the promotion of cooperatives for chicle
production (Forero and Redclift 2006). Calculating
that 420 ha of forest per chicle producer was needed
to maintain production, 10 ejidos, averaging 35000
ha each, were granted to mostly Maya populations
between 1935 and 1942 (Barsimantov et al. 2011).
Much of the land transferred was remote and often
heavily forested, which in turn gave communities
access to and use of large forested territories. From
the 1960s to early 1970s, much smaller ejidos, aver-
aging only 20 ha per farmer, were distributed, mainly
to stimulate agricultural production and also, given
that Quintana Roo received statehood in 1974, as a
colonisation mechanism (Bray et al. 2004, Ellis and
Beck 2004).

Complementing communal ownership, another
major influence of agrarian reform was installation of
an ejido governance system that still operates today,
with some modifications. Decisions on commonly
owned land and natural resource assets, as well as
other community issues, are voted upon by a General
Assembly composed of ejidatarios, who are usually
male heads of household (Antinori and Bray 2005).
Further, each community is represented by an elected
comisariado ejidal (ejido commission), responsible
for administrative management of the ejido, includ-
ing its resources, and carrying out decisions of the
General Assembly. The commission consists of a
president, a secretary and a treasurer, who each hold
three-year terms. In addition, it includes a consejo
de vigilancia (oversight council), which polices
and enforces community regulations and serves as
a check-and-balance and auditing system (Bray et
al. 2006). This ejido governance system was mod-
eled after colonial and indigenous systems in rural
Mexico (Antinori and Bray 2005) and is credited
with facilitating the community forest management
movement and creation of community forest enter-
prises in Mexico (Bray et al. 2006).
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7.4.2 Social movements and policy
reforms related to timber rights

Still, well up to the mid-1980s, communities did
not have complete control of their forest resourc-
es. The government had the right to superimpose
logging concessions on ejidos, with communities
receiving little or no benefit from concessions on
their lands. In 1958, the parastatal company Mad-
eras Industriales de Quintana Roo (MIQRO) gained
control of about 550 000 ha of forest concessions for
a 25-year period and began unsustainable logging,
profiting from about 400000 m? of valuable timber
(mostly mahogany and Spanish cedar, Cedrela odo-
rata) (Taylor and Zabin 2000, Taylor 2001). In the
mid-1960s, however, grassroots mobilisations sprung
up across Mexico demanding communal rights to
manage and profit from commercial timber on ejido
land. In Quintana Roo, the ejidos of Tres Garantias
and Noh-Bec organised against MIQRO (Taylor
and Zabin, 2000, Taylor 2001, Bray et al. 2003a).
Academic activists and even government reformists
supported these grassroots movements — all instru-
mental in the transition from concession logging to
community-based forest management (Bray et al.
2003a, Merino-Pérez 2004). The federal government
responded with the 1986 Forest Law, which ended
all private concessions, required more environmen-
tally sound forest management and harvesting, and
allowed communities or community organisations
direct control of management and marketing of forest
timber resources on ejido land (Taylor 2001, Bray
et al. 2006).

Termination of the MIQRO concession and the
beginning of the Forestry Pilot Plan in 1982 marked
a new era of community-based management with
timber rights (Figure II 7.3). The pilot plan was a
joint venture of the Mexican government and GTZ,
the German cooperation agency, and was also widely
supported by state government and the governor of
Quintana Roo (Merino-Pérez 2004) to empower
and benefit local communities. It provided forestry
technical teams and services that worked completely
autonomously with communities, supporting over
40 forest ejidos and delimiting about 500000 ha as
Permanent Forest Areas specifically for forestry ac-
tivities (Taylor and Zabin 2000, Taylor 2001). These
areas are considered a unique example in Latin Amer-
ica of communities controlling land-use change and
effectively slowing deforestation in the region (Bray
et al. 2003a, Bray et al. 2004). By 1991, five ejidos
in Quintana Roo became the first tropical forests to
be certified by the Forest Stewardship Council (FSC)
(Markopoulos 1999), with some also obtaining chain-
of-custody certification (Macqueen et al. 2008).
Although the creation of intermediate-level forestry
organisations was not part of the original Forestry
Pilot Plan, the need to effectively harvest, process,
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Figure 1l 7.3 Mayan and mestizo communities in Quintana Roo, Mexico,
own timber rights on their lands and are highly engaged in forest
management and timber harvests. © E. Ellis

and market timber and compete against MIQRO, still
present as a buyer, spawned the creation of forest
civil societies, such as the Society of Forest Ejido
Producers of Quintana Roo (SPFEQR) in the south
and the Organization of Forest Ejido Producers of
the Maya Zone (OEPFZM) in the central part of the
state (Taylor and Zabin 2000, Taylor 2001). These
forest civil societies helped empower ejidos and
helped them gain political credibility, blocking a
state government attempt in 1987 to obligate ejidos
to sell timber to MIQRO, and more importantly, lay-
ing an institutional foundation to allow continuity
of community-based forest management and their
corresponding community enterprises beyond the
pilot plan (Taylor and Zabin, 2000, Taylor 2001).
Though the Forestry Pilot Plan ended in 1998, its
legacy remains in the approximately 729592 ha of
Permanent Forest Areas and the continued technical
support available in Quintana Roo (Snook 2005).
Here, as elsewhere in Mexico, the original civil so-
cieties allied ejidos and provided technical support
personnel who fundamentally facilitated commu-
nity access to government forestry programs and
compliance with the many and complicated forest-
management legal requirements. Civil societies have
slowly transformed from a focus mainly on timber
extraction to also assist communities in developing
strategies for multiple-forest use (product diversifi-
cation). Increasingly, the technical forestry aspects
of ejido support have been filled by the some 37
private individuals and eight firms now registered
in Quintana Roo (Registro Forestal Nacional 2012),
who may or may not be affiliated with civil societ-
ies. These technical consultants support themselves
largely through government programs that are chan-
nelled through ejidos for this purpose as well as by
volume-based commissions per ejido and through
obtaining external funding to carry out community
projects — akin to fundraising strategies adopted
by NGOs. These institutional arrangements that
emerged from those years of policy reforms and
forest-based development initiatives helped shape
a socio-economic landscape apt for the community
forest management observed today in Quintana Roo.

1.5 Livelihoods, commodity
chains, and continued
adaptations

Forests, almost exclusively community-owned, re-
main the cornerstone of rural Quintana Roo despite
the increasing importance of wage labour and migra-
tion to coastal tourism developments (Murray 2007).
Cultural, economic, and environmental reliance on
forests is substantial although highly variable among
communities (DiGiano and Racelis 2012). Also vari-
able is the degree to which any particular commu-
nity is engaged with timber and/or non-timber forest
products (NTFPs), including environmental service
payments (PES) and ecotourism.

7.5.1 Local variability of forest-based
revenues, benefit distribution, and
employment

Wide varieties of timber and NTFPs are managed
and harvested for commercial and subsistence pur-
poses from the Selva Maya. Direct timber revenues
in the state were USD 6.7 million in 2007, but total
forest-related revenue would be considerably higher
if other forest products and services were considered
in this number (Gonzédlez Canto 2007). Mahogany
and Spanish cedar continue to be the most prised tim-
ber species, and Manilkara zapota the most important
non-timber species for its chicle (Snook 1998, Ne-
greros-Castillo et al. 2003). Other commercial timber
species include softwoods such as pa’sak (Simarouba
glauca), jobo (Spondias mombin), chakaj (Bursera
simaruba), amapola (Pseudobombax ellipticum), sak
chakaj (Dendropanax arboreus), and hardwoods such
as tzalam (Lysiloma latisiliqum), chechem (Metopium
brownei), ciricote (Cordia dodecandra), machiche
(Lonchocarpus castilloi), and granadillo (Platymis-
cium yucatanum) (Gobierno del Estado de Quintana
Roo 2005).
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Figure 1l 7.4 Timber harvests in Quintana Roo from 1990 to 201 1. Data from
1990 to1994 was obtained from Instituto Tecnolégico de México 2004; data
from 1995 to 201 I, from Sistema Nacional de Informacion Forestal 2013.

The number of ejidos involved in legal harvest of
forest products has fluctuated over the years, varying
from 61 in 1995 to 80 in 2006 (SEMARNAT 2006)
and 46 in 2010 (SEMARNAT 2010). Annual timber
production also has varied, with annual minimum
and maximum harvests associated with particular
events such as hurricanes (e.g. Hurricane Dean in
2007 caused a spike in 2008) (Figure II 7.4). Over-
all precious timber production follows a decreasing
trend (Figure II 7.4), perhaps associated with silvi-
cultural aspects of mahogany management (Box II
7.1). While harvested volumes of non-precious timber
species have varied less, over time, targeted species
and products derived from them have changed ac-
cording to market demand. Pole-sized trees exemplify
these changes as product demand from this size class
has shifted from railroad ties to construction materi-
als. Known simply as polewood, this most recent
commercial product is derived from more than 30
hardwood species and is used mainly for construction
material demanded by the tourism industry (Racelis
and Barsimantov 2008) (see Box II 7.2, Figure 11
7.5). Charcoal production is particularly important
in secondary forests close to the urban markets in
northern Quintana Roo (V. Santos, OEPFZM, pers.
comm). Thatch from Sabal yapa and Thrinax ra-
diata palms are also harvested for commercial and
subsistence purposes (Pulido and Caballero 2006,
Calvo-Irabién et al. 2009). Moreover, ornamental
plants (palms and orchids) and game are commonly
extracted NTFPs. Fallow fields as well as Maya home
gardens are also valuable sources of tree-based prod-
ucts used for fuel, food, medicine, and construction
materials (De Clerck and Negreros-Castillo 2000),
providing a diverse set of products harvested from
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heterogeneous forest landscapes (Rico-Gray et al.
1991, Toledo et al. 2008). Beekeeping, the second
largest economic activity in the state, heavily de-
pends on flowering plants in this forested landscape
(Guemes and Villanueva 2002, Villanueva 2002).
Finally, local economic benefits derived from com-
mercial forestry vary widely among ejidos, partially
driven by native abundance of valuable hardwoods.
Bray et al. (2007) also have found that timber ver-
sus non-timber producing communities generally
tended to have greater incomes per person and were
above the poverty line; however, among these timber-
producing ejidos, incomes were still low when as-
sociated with Maya communities and those without
sawmills. A diverse suite of factors may cause varia-
tion in timber production and, very importantly, ejido
engagement and disengagement in forest manage-
ment and associated derived benefits. A detailed study
exploring these factors would help inform effective
conservation and development policies.

The forest regrowth phase of traditional slash-
and-burn agriculture, which continues to be central
to the living Maya culture, maintains and/or renews
soil fertility and reduces agricultural pests and weeds
(De Frece and Poole 2008, Bruun et al. 2009, Padoch
and Pinedo-Vasquez 2010). This provision of ecosys-
tem services at the local level (soil enrichment, wa-
tershed protection) is now interacting with external
valuation of ecosystem services via PES (Elizondo
and Lopez Merlin 2009). Increasingly, since 2005,
both timber-focused and non-timber ejidos have
been setting aside additional forest land under PES
programs sponsored by the National Forest Commis-
sion (CONAFOR, Spanish acronym), both for hydro-
logical and biodiversity purposes (CONAFOR 2009,
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Box Il 7.1 Sustaining the forests where mahogany grows: Silvicultural and other technical

challenges

In 1953, after decades of unregulated precious-timber
extraction, the large parastatal forest company MIQRO
implemented the first harvesting system in Quintana
Roo (Flachsenberg and Galletti 1998). Intended to al-
low repeated harvests over time, MIQRO constructed
a system of logging roads and established a selective
polycyclic system based on forest inventories, minimum
cutting diameters, and a distinct focus on mahogany
(Flachsenberg and Galletti 1998). Mahogany was man-
aged on a 75-year rotation and 25-year cutting cycle to
produce veneer, with minimum cutting diameters of 60
cm dbh originally, which then fell to 55 cm dbh (Snook
1993). Regeneration was not considered.

Sustained harvest pressures over decades have
widely depleted mahogany stocks across Quintana
Roo and elsewhere in the neotropics. Although few
ejidos still count on this species as a major income
source, its extremely high commercial value continues
to drive most forest management plans and silvicultural
research. Still, information gaps, harvest pressure, and
even public policies and opinion continue to impede ap-
plication of regionally appropriate, scientifically sound
silvicultural systems for this species, as detailed below.

Regeneration. Mahogany is a shade-intolerant spe-
cies that regenerates almost solely in very large (> 5,000
m?) gaps (Dickinson and Whigham 1999, Negreros-
Castillo and Mize 1993, Snook and Negreros-Castillo
2004, Toledo-Aceves et al. 2009). Current harvest in-
tensities considering all species are low (1-3 trees > 35
dbh ha-1), and the full light conditions that mahogany
requires for regeneration are rarely attained (Toledo-
Aceves et al. 2009). Artificial gaps, either created by
machine or fire, have been shown to provide the neces-
sary conditions to successfully regenerate mahogany
(Snook and Negreros-Castillo 2004). Interestingly,
traditional slash-and-burn agriculture historically cre-
ates these ideal conditions: small clear-cuts with full
sunlight and minimal woody competition (Negreros-
Castillo et al. 2003). Notwithstanding, the segregation
of community lands into production forest and agri-
cultural areas that accompanied the 1986 Forest Law
eliminated this highly effective method for mahogany
regeneration.

Minimum cutting diameter. Aggravating inadequate
site conditions, the current 55 cm dbh minimum cutting
diameter for mahogany contrasts with the > 75 cm di-
ameter at which mahogany reaches its maximum seed-
producing potential (Camara-Cabrales 2005, Camara-
Cabrales and Kelty 2009). Although rarely successful,
some ejido communities conduct enrichment plantings
to compensate for persistent regeneration failure.

Rotation length and cutting cycles. The continued
75-year rotation (in 25-year cutting cycles) assumes
an average diameter growth of 0.73 cm/yr” opposed to
the comparatively low growth rates of 0.22-0.40 cm/
yr observed for Quintana Roo (e.g. Mize and Negre-
ros-Castillo 2007, Snook 2005, Vester and Navarro-

Martinez 2007). In response, scientists propose either
to extend cutting cycles, apply silvicultural practices
to enhance individual tree growth, or a mix of both
(Grogan et al. 2011). The estimate of up to a 250-year
rotation needed to sustain mahogany under typically
low-growth conditions and current harvest regimes is
considered to be economically unfeasible.

Tree mortality. This vital rate and important pro-
duction variable has received minimal attention. While
some ejidos have been trained in reduced-impact log-
ging techniques to minimise residual tree mortality,
management plans do not make explicit assumptions
of tree mortality rates, let alone mortality related to
extreme events such as hurricanes and wildfires. Af-
ter such events, salvage harvests have been the norm.
Hurricane Dean in 2007 clearly highlighted the need
to develop strategies for coping with extreme events
before a hurricane hits.

Current thoughts on mahogany silviculture include
the opening of 0.25 to 1 ha clear-cuts as one feasible
regeneration method. Some researchers and technicians
advocate re-establishing slash-and-burn agriculture in
production forest areas as a win-win strategy to generate
agricultural products while also promoting regeneration
of key commercial tree species. A second approach
that is being implemented in one community consists
of machine-made clear-cuts around individual focal
seed trees. While evidence indicates that small clear-
cuts coupled with enrichment plantings do improve
mahogany’s productive potential, several factors limit
widespread acceptance of this low intensity, even-aged
silvicultural system (Kelty et al. 2011): biodiversity
conservation concerns, stakeholder perceptions of
clear-cuts as synonymous with deforestation, and the
increased interest in reducing carbon emissions (e.g.
burns) from forest operations. Additionally, even-aged
silviculture poses market, financial, and logistic chal-
lenges. Currently, timber is harvested on demand. In
contrast clear-cutting implies a harvest of all aboveg-
round woody material regardless of its immediate and
future marketability.

The emergence of new markets for species tradi-
tionally regarded as lesser known has reduced the eco-
nomic centrality of mahogany. For example, diverse
species were communally harvested for railroad ties
over a 20-year period until the national train system
was privatised in the mid- to late-1990s. Currently,
the different resource conditions and the weight that
each community gives to different species groups are
resulting in an incipient differentiation of silvicultural
systems in Quintana Roo. The clearest example of this
ongoing differentiation is represented by the charcoal-
producing ejidos in northern Quintana Roo, where sec-
ondary forests are intensively managed via a coppicing
system. While further research on silvicultural systems
is needed, in the end, forest management practices will
be shaped by markets and societal choices.

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES



7 COMMUNITY-BASED FOREST MANAGEMENT IN QUINTANA ROO, MEXICO

Box Il 7.2 Tourism fuels polewood management in the Maya forest

As in many other tropical regions, thatched huts and
other rustic buildings are an essential part of the natural
paradise image promoted by the tourist industry that
flourishes on the Caribbean coast of Mexico (Haldeman
Davis 2007, Quiroz-Rothe 2010). Polewood, the stems
of small diameter (5 to 35 cm dbh) hardwood trees, is
one of the indispensable materials needed to build these
structures (Figure 7.5). Since the early 2000s, many
local communities have responded to this new demand
by including polewood in their official forest manage-
ment plans (V. Santos and R. Ledesma, OEPFZM, pers.
comm.). By 2007, polewood was considered one of
the most important forest products in the state: 11886
m? were harvested (23% of total wood volume), repre-
senting at least USD 1.08 million in direct revenue to
approximately 40 communities of the central southern
region of Quintana Roo (Gonzélez Canto 2007). This
product has become particularly important for small
forest communities with limited volumes of merchant-
able sawtimber (Racelis 2009).

The structural use of polewood for housing is a
long-standing tradition in lowland Mayan communities
(Wauchope 1938, Villers et al. 1981, Rico-Gray 1991).
More than 40 tree species have been used and 14 struc-
tural categories described (Wauchope 1938, Villers et
al. 1981, Rico-Gray 1991, Racelis 2009). Expanding
this repertoire, tourism-related buildings are far more
variable in terms of function, size, species used, budget,
and architectural influences. Indeed, polewood is used
in a growing list of structures with little precedent in
the Maya tradition, ranging from trash bins to large
theaters, and these commercial ventures represent an
exponential increase in harvested polewood volumes.
Several small-statured tree species are harvested solely

McAfee and Shapiro 2010, Shapiro 2010) (Figure I
7.6). Some ejidos, such as Yoactun, currently receive
more income from PES than from timber sales (V.
Santos, OEPFZM, pers. comm.). Communities such
as Naranjal Poniente have zoned out forest areas as
voluntary conservation areas (Bray et al. 2006), an
increasing trend observed in ejidos (Elizondo and
Lépez Merlin 2009). As harvest volumes of ma-
hogany decline, some ejidos are moving towards
exploiting other valuable hardwoods, including
polewood (see Box II 7.2). Still others, such as Be-
tania and Noh-Bec, are involved in multiple-use for-
est management with areas set aside for ecotourism
and biodiversity conservation, in addition to forest
for timber production. These strategies of multiple
forest use, land-use zoning, and diversification of
forest income sources show promise in the region
as local community adaptations respond to national

PART II: CASE STUDIES

as polewood, while some larger species are harvested
for both polewood and sawtimber.

Polewood can be legally extracted only in the des-
ignated Permanent Forest Areas where sawtimber is
also harvested. In reality, some communities harvest
smaller polewood classes (< 15 cm dbh) from secondary
forest fallows in zoned agricultural areas, representing
just one example of the various polewood management
strategies adopted by communities. Differences in land
area, forest resources, harvest technology, internal land-
tenure arrangements (see Box 7.1), benefit-sharing, and
market chain structures also vary greatly among com-
munities. While early evidence suggests differential
harvest impacts on species populations at the local level
(Racelis 2009), formal assessment is still needed. Com-
plicating matters, from the mid-1950s to the late 1990s,
some polewood species were intensively harvested for
railroad ties (Shoch 1999), resulting in cumulative his-
torical impacts that are difficult to assess.

In periods of economic crisis and limited new con-
struction, a considerable proportion of polewood de-
mand is for building maintenance, given that naturally
decaying polewood elements need replacement every 10
to 20 years. Additionally, although most polewood pro-
duction is marketed in-state, some ejidos have important
commercial relations with buyers on the Pacific coast,
more than 2000 km away. All in all, polewood is likely
to remain one of the most important forest products in
Quintana Roo, serving as an evolving experiment to
test the management and marketing of lesser-known
species, the oft-pursued forest product diversification
hypothesized to contribute to sustainable forest man-
agement.

and global forest conservation initiatives.

There is no industrial forestry in the region in
the sense of large for-profit timber corporations
(Herbonh 2006). Local communities have signifi-
cant land rights and the final say in forest manage-
ment; however, private participation is present. In
many cases, local companies and individuals conduct
logging operations, operate sawmills, and commer-
cialise forest products; in others, ejidos possess an
integrated vertical structure, participating in all the
aspects of forest management from planning and har-
vesting to commercialisation of processed products
(Arguelles and Garcia 2008). For these community
forest enterprises, continued challenges include in-
creased enterprise transparency, greater reinvestment
of forest revenues in the enterprise, and dispelling the
notion that community forest enterprises are safety
nets (Wilshusen 2009).
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Figure Il 7.5 Polewood (of various species and dimensions) is readied for sale, harvested from the ejido
of Dzula in the state of Quintana Roo, Mexico. © K. Kainer

|40 Figure 11 7.6 The ejido of Betania in Quintana Roo signals its partici-

- pation in Mexico’s ProArbol Program, accepting payment for envi-
ronmental services by dedicating 1632 ha to hydrological protection.
The sign also declares that no hunting, faunal and floral extraction
(including logging), or trash dumping is permitted. © E. Ellis
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The type and structure of ejido governance and
entrepreneurial organisation partially determine how
revenues from forest products are shared. Agrarian
reforms in the first half of the 20th century set the
stage so that an elected ejidal commission admin-
isters communal forest enterprises. Noh-Bec, an
ejido with a large centralised community forest en-
terprise, divides revenues from mahogany, Manilkara
zapota timber, and polewood between ejiditarios,
while revenues from other timber species are des-
ignated for communal works that benefit not only
ejido members but also the larger population resid-
ing in the ejido (G. Martinez-Ferral per. comm.). In
some communities, however, permitted by a 1992
reform of Constitutional Article 27 (see Box 11 7.3),
internal ejidatario producer subgroups have emerged
that operate as independent commercial entities sepa-
rate from the elected ejidal commission (Taylor and
Zabin 2000). In the economically important forestry
ejidos of Petcacab and X-Hazil, this division of the
ejido community forest enterprise has led to mul-
tiple (10 or more) work groups (Taylor and Zabin
2000, Taylor 2001, Antinori and Bray 2005, Bray
et al. 2006). Work-group formation may be an at-
tempt to eliminate problems with corruption and
inefficiency within the ejido governance system.
Wilshusen (2009), however, demonstrates how the
formation of work groups in Quintana Roo repre-
sents a downside to social capital, a term often used
positively to describe social networks based in trust
and reciprocity. He describes a scenario in which
elite ejido member work groups flourish and obtain
greater rewards from forest management due to better
networking, capital, and influence in the community.
Thus, while individual ejidatarios benefit from these
work groups, forest profits are no longer invested in
community assets such as schools or even sawmills
or the forest itself. Additionally, unit production costs
increase with these numerous small groups (Taylor
and Zabin 2000, Taylor 2001). Across Quintana Roo
ejidos, distribution of polewood revenues is highly
dynamic and variable but does not seem to be used
for communal works. In Reforma Agraria, a de facto
privatised and non-Maya ejido, each ejidatario har-
vests, processes, and markets products, mostly pole-
wood, from his/her own plot of land with significant
investments in agroforestry systems and plantations
for future wood harvests.

Employment creation also is a significant local
benefit from forest activities in Quintana Roo, pro-
viding unique opportunities for jobs in home villag-
es, particularly valued by landless young men. The
quantity and types of forestry-related employment
at the local level varies with the degree of vertical
integration. In Noh-Bec, forestry is the central liveli-
hood and forest management and enterprise activi-
ties are credited with creation of 90 permanent and
100 temporary jobs (Arguelles and Garcia 2008).

PART II: CASE STUDIES

Because this particular ejido had also invested heav-
ily in local capacity-building and collective forest
governance, system shocks such as Hurricane Dean
were met with quick internal assessments of forest
damage and multidirectional lines of communication
with important external actors (DiGiano and Race-
lis 2012). These authors have concluded that strong
internal institutions coupled with a well-developed
network of partners at higher scales impart increased
robustness and enhanced adaptive capacity. In other
communities, permanent forestry positions are non-
existent and temporary labour opportunities are often
limited to timber cruising and NTFP and polewood
harvesting. Nonetheless, under some arrangements,
a skilled polewood harvester can make up to five
times the local daily wage for agricultural activities.
Participation of local labour in specialised activi-
ties such as tree felling and hauling, wood process-
ing, and management depends on development of
local enterprises. While women are not commonly
involved in commercial forestry, they do participate
in paid activities like polewood debarking in some
ejidos. Moreover, wood-based handicraft production
is an activity frequently led by women.

7.5.2 Commodity chains and markets:
opportunities and challenges

Commodity chains vary greatly among forest prod-
ucts. Chicle production in Quintana Roo has a single
commercialisation channel with fixed prices. The
Consorcio Chiclero, an association of 56 coopera-
tives, consolidates chicle production from com-
munities in Quintana Roo and Campeche and co-
ordinates the logistics, trade, and finances for gum
manufacture and export (Forero and Redclift 2007,
CHICZA 2012). In contrast, polewood value chains
are more variable (Racelis 2009). In some cases,
the same ejido member who harvests polewood also
builds and sells huts as a finished product. In most
cases, however, polewood passes through various
hands, possibly including a harvester, foreman, lo-
cal middleman, wholesalers, and contractors (see
Box II 7.2) — a complex value chain mimicked by
palm leaves for thatching (e.g. Caballero et al. 2004).
Commercial charcoal production has existed for de-
cades in northern Quintana Roo, although manage-
ment has only recently been legalised (Mex 2011).
Timber market chains are more complex and vary by
species, quality, processing, certification status, and
the particular contacts that the ejido or seller may
have. For example, mahogany from Noh-Bec may
reach regional, national, and international markets
(mainly in United States) requiring high-quality stan-
dards, while lower-quality pieces are used for local
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Box Il 7.3 The push to privatise: Mexico’s 1992 reforms and impacts on forest ejidos

Control and access to land and forest resources have
been central to the history of the Selva Maya and have
played a critical role in shaping land use. While the
original agrarian law of 1917 established firm limits to
privatisation of communal property, the 1992 reform of
Article 27 explicitly allowed ejidos to divide and par-
celise communal agricultural land, which could then be
sold, purchased, or rented (Taylor and Zabin 2000, Bray
et el. 2006). Land under forest cover was theoretically
exempt from parcelisation and sale, but no measures
were in place to prevent deforestation of that land and
then subsequent privatisation (Taylor and Zabin 2000,
Taylor 2001, Bray et al. 2006).

While many speculated that the 1992 reforms
would lead to widespread privatisation, less than 10%
of ejidos nationwide have opted for formal privatisation
(RAN 2007). In Quintana Roo, the vast majority of
ejidos (98%) chose only to certify common-use lands
(whereby individual ejiditarios receive certificates to
their share of these lands) and only three ejidos opted
for formal privatisation of common-use lands (RAN
2007). Despite the tepid response of the formal push
to privatise, research has demonstrated how ejidos have
selectively adopted some aspects of privatisation, with-
out undergoing the formal process of certifying and
titling ejido lands (Nuitjen 2003, Haenn 2006, Perra-
mond 2008, Barsimantov et al. 2010, DiGiano 2011).
To circumvent an important clause that prohibited the
division and alienation of commonly held forest lands
(Agrarian Reform, Article 59), some ejidos opted to in-
formally privatise these lands. As a result, ejidos legally
recognised as commonly held may, in fact, have diverse

carpentry and beehive construction (Arguelles and
Garcia 2008). Katalox (Swartzia cubensis) is sold
in a small European niche market (Arguelles and
Garcia 2008), and particular softwood species (e.g.
Dendropanax arboreus) are sold for production of
matches, tongue depressors, and toothpicks (Forster
et al. 2003). Tzalam is increasingly sought after and
for many ejidos currently provides their main source
of forest revenue. Other highly valuable species have
local and international niche markets, such as holy-
wood (Guaiacum sanctum), granadillo, ciricote, and
machiche, which feed a growing flooring market. On
the other hand, some species considered internation-
ally as lesser-known species have local markets, such
as kaniste (Pouteria campechiana).

Diverse efforts have been made to upgrade the
market position of local producers. One example is a
timber-marketing fund established with federal mon-
ies to secure higher prices and to find national and
international outlets for lesser-known timber species

configurations of individual and commonly held rights
and are neither wholly individual nor communal but
somewhere on a continuum from private to communal
(Barsimantov et al. 2010).

DiGiano et al. (in press) studied eight ejidos in the
Selva Maya to understand how different land-tenure
configurations impacted land use and forest conserva-
tion, using institutional and land cover change analyses.
Ejidos that maintained collective land rights experienced
less forest cover change than ejidos that underwent in-
formal parcelisation. Lower rates of deforestation were
linked to the predominance of smaller landholdings (a
lower average of hectares per ejidatario) and land-use
activities oriented towards traditional milpa agriculture
or forest management. Conversely, in informally pri-
vatised ejidos, members tended to have larger land-
holdings, more land under cultivation, and livelihood
activities that were capital intensive and characterised
by long-term payoffs.

Privatisation, formal and informal, was linked to
increased conversion of forests to other land uses, while
at the same time providing opportunities for greater
individual investments in land and new livelihood ac-
tivities. Commonly held ejidos were more effective at
conserving forested areas when forests provided eco-
nomic benefits to ejido members via community for-
est management and/or payments for environmental
services. In sum, Mexico’s reforms did not have a ho-
mogenous impact on forest ejidos but rather facilitated a
complex continuum of individual and communal rights
with distinct land-use and land-cover change outcomes.

(Wilshusen 2009). Unfortunately, poor administra-
tion, including informal loans and petty corruption,
resulted in termination of the fund (Wilshusen 2009).
The aforementioned Consorcio Chiclero is a more
successful initiative that resulted from the merging
of the chicle-tapper cooperative movement with the
Plan Piloto Chiclero, a derivate of the Forestry Pilot
Plan (Forero and Redclift 2007). FSC certification
was another huge marketing initiative of the early
1990s in which 11 communities began the certifica-
tion process and six actually obtained it (Arguelles
and Garcia 2008). Adding value to forest products
has been an important strategy promoted by forest
civil societies and NGOs and has included on-site
milling with micro sawmills and wood-based hand-
icrafts (V.J. Santos Jimenez pers. comm., UNDP
2012) (Figure II 7.7). Impacts of the myriad mar-
keting initiatives are diverse, and in many cases, it
may be premature to accurately assess them.
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Figure Il 7.7 A log is processed to add value and facilitate transportation by members of a community

forest enterprise in Quintana Roo, Mexico. O E.Ellis

7.5.3 Continued policy reforms, credit
and soft loans

Public policy and private opportunities continue to
influence community forest management. Policy re-
forms of 1992 marked a notable challenge. In an era
of free trade agreements such as GATT and NAFTA,
government support for community forestry was de-
clining, the private sector was lobbying to push forest
management and production back to industry and
private markets (Taylor and Zabin 2000, Taylor 2001,
Bray et al. 2006), and the administration of President
Carlos Salinas de Gortari adopted a neoliberal legal
framework. The 1992 Forest Law focused on planta-
tion forestry, eliminated government-supported tech-
nical assistance (relegating these services to private
markets), and, notably, did not distinguish or support
community forestry in any way (Taylor and Zabin
2000, Bray et al. 2006). Second, the 1992 reform of
the original 1917 agrarian law also known as Consti-
tutional Article 27 introduced privatisation on ejido
lands (see Box II 7.3). Although strong social and bu-
reaucratic barriers may have impeded a widespread
and notable parcellisation and privatisation effect
of the 1992 reform in Quintana Roo, its influence
has been significant on two counts: to weaken inter-
nal ejido governance, and seemingly to precipitate
formation of the aforementioned ejido work groups

PART II: CASE STUDIES

(Taylor and Zabin 2000). Moreover, another gov-
ernment intervention, the 1993 PROCAMPO pro-
gram, provided incentives and subsidies to farmers
with land specifically under agricultural production,
which effectively promoted deforestation (Keys and
Roy Chowdhury 2006, Schmook and Vance 2008).

In the late 1990s and into the 21st century, there
has been a reverse trend in policy, once again sup-
porting community forestry and promoting more sus-
tainable and multipurpose forestry. The 1997 Forest
Law provided measures to regulate management of
natural forest, bring avenues to support community
forestry, and promote new incentives for plantations,
creating three new programs for these purposes,
PRODEFOR (Forestry Development Program),
PROCYMAF (Community Forestry Development
Program), and PRODEPLAN (Forestry Plantation
Development Program), respectively (Bray et al.
2006). The 2003 Forest Law created the National
Forest Commission (CONAFOR), and included a
10-fold budget increase in the PROCYMAF program
directed particularly to community forestry in several
states, including Quintana Roo, the major recipient
of these funds (Bray et al. 2006). In sum, various
government programs provide subsidies to individu-
als, communities, or organisations (Bray et al. 2006)
that may cover a range of activities: agricultural and
animal husbandry improvements, agroforestry, fire
prevention practices, payment to technical consul-
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tants for local capacity-building and management
planning, or infrastructural investments. While some
grants and subsidies — to establish mills, for example
—have been instrumental investments in community
forest enterprises, deficient administration and petty
corruption have undermined other development op-
portunities (Wilshusen 2009).

In addition to these federal policies and programs,
conservation and community forestry are also pres-
ent and very evident in the most recent development
plans of the state of Quintana Roo, with language
concentrating on increasing sustainability, improving
production, enhancing information, and especially in
linking development and conservation with interna-
tional agendas such as REDD+ (Gobierno del Estado
de Quintana Roo 2005, 2011). However, concerns
and confusion are prevalent among communities and
forest civil societies on how to meet REDD require-
ments to measure and monitor carbon stocks and
reduce emissions. Moreover, at both national and
state levels, agricultural, forestry, and conservation
policies tend to be conflictive and contradictory, im-
peding a holistic landscape perspective and proper in-
tegrated management of ejido lands. Regulation and
policy designed to protect forests and biodiversity
have in many cases been highly regulatory and costly
in pursuit of SFM. This is evident after hurricanes
when conflict and chaos ensue as ejidos attempt to
legally harvest fallen wood and deal with forest res-
toration and emergency actions. While some ejidos
lost FSC certification because they were unable to
comply with cumbersome process requirements, the
ecological and socio-economic disturbance from
Hurricane Dean further interrupted renewal of FSC
certification of other Quintana Roo ejidos, resulting
in fewer currently certified.

In rural Mexico, access to formal credit through
banks and credit unions is limited. Credit is particu-
larly restricted for the forestry sector, which accounts
for only 0.88% of the primary-sector credit and is
mainly represented by loans for commercial forest
plantations (Torres-Rojo 2004). In this context, indi-
viduals rely mostly on informal credit through mon-
eylending, tandas (rotational credit associations),
and pawning (Carreon and Svarch 2007). Whether
the entrepreneurial organisation is structured as a
communal enterprise or through working groups
or individuals also influences access to particular
subsidies, credits, or grants. In communities where
timber and polewood volume rights are distributed
among ejidatarios, if an emergency need arises,
volume rights can be sold beforehand at reduced
prices to local elites (Wilshusen 2005a). Even after
the neoliberal reforms of the 1990s, subsidies and
soft loans continue to be an important part of liveli-
hood strategies in rural Mexico (Poole et al. 2007).

Despite these legal changes and economic trends,
many communities in Quintana Roo persist in forest

management. Land-tenure conflict on forest lands
is low (Zepeda 2000) and illicit activities are mini-
mal, consisting mainly of small-scale timber theft
and non-compliance with forest management plans
(e.g. PROFEPA, 2012). Communities have weath-
ered periods of economic hardship and unfavour-
able timber prices, and ejidos such as Noh-Bec and
Laguna Kand, willingly reduced logging volumes
by more than 30% to sustain production over the
long term (Bray et al. 2006). Others have paid higher
prices for technical services — all with a genuine
desire to promote SFM (Taylor and Zabin 2000).
Ejidos also tried to respond as rapidly as possible to
salvage downed logs in the approximately 22000
km? of forests damaged by Hurricane Dean in 2007
(Roganetal. 2011). Clearly, continuity and survival
of community forest management in Quintana Roo,
in the past and present, has been related to adaptive
management and diversification strategies by local
communities, forest civil society organisations, and
NGOs, all working in the region.

7.6 Forest cover conserved

Despite millennia of disturbances, forest cover of
the Selva Maya has remained relatively resilient and
persistent; suggesting that the brand of community
forestry practiced in Quintana Roo has positive con-
servation outcomes. Quintana Roo boasts the larg-
est percentage (91%) of forest cover of all Mexican
states and is among the top three states with the most
conserved natural vegetation (SEMARNAT 2009)
(Figure I1 7.1). Two studies on land-use/land-cover
change demonstrated very low recent deforestation
rates (Bray et al. 2004, Ellis and Porter-Bolland
2008). A subset of forestry-focused ejidos in the
central portion of Quintana Roo had significantly
lower and even null (0.002) deforestation rates be-
tween 2000 and 2005 (Ellis and Porter-Bolland 2008)
compared with an adjacent region in Campeche (-0.7)
(Ellis and Porter-Bolland 2008) and also lower than
the national average (-0.24) between 2005 and 2010
(FAO 2010). Statistical models have shown signifi-
cant positive relationships between forest cover
conservation and both community-zoned Permanent
Forest Areas and timber volumes harvested from
ejidos (Bray et al. 2004, Ellis and Porter-Bolland
2008). In addition, these particular conditions are
associated with bigger and older ejidos with typi-
cally large areas of communal forest property and
a historical tradition of chicle extraction (1920s and
1930s) and, since the 1980s, community-based tim-
ber management (Bray et al. 2004, Ellis and Porter-
Bolland 2008). Low rates also were associated with
poor agricultural soils and external labour markets
in the coastal tourist regions. Still, higher defores-
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tation rates are present among some communities
in the region, mostly associated with smaller, more
recent (1960s to 1980s) agriculturally based ejidos
(Bray et al. 2004, Ellis and Porter-Bolland 2008). In
fact, at the ejido level, a wide variety of deforestation
rates can be observed in the region. DiGiano (2011)
reports that some smaller non-forestry-based ejidos
that have parcelled and privatised communal land,
have been trending toward deforestation. Typical
deforestation drivers in the region are proximity to
roads and settlements, population of settlements or
number of registered community members, urban
expansion, cultivation, agricultural policy, and soil
characteristics (Bray et al. 2004, Porter-Bolland et al.
2007, Ellis and Porter-Bolland 2008, Schmook and
Vance 2008). In contrast, forest conservation at the
landscape level can be associated with cultural values
and local community governance and institutional
promotion of land-use zoning and regulations for
natural resource management (Dalle et al. 2000, Ellis
and Porter-Bolland 2008, DiGiano 2011).

1.7 Research and monitoring

The study of Maya ethnoecology, a central research
topic across the Yucatan Peninsula (Gémez-Pompa
1987), laid a research foundation for integrating this
time-tested wealth of information into regional SFM
strategies. The devolution of forest rights to com-
munities in the mid-1980s, coupled with significant
institutional support to form community forest enter-
prises, ignited unprecedented international research
interest in Quintana Roo and Mexico in general (e.g.
Cabarle 1991, Richards 1991, Bray et al. 2006). Two
main research agendas have emerged: the ecologi-
cal basis for sustainable management and the social
dimensions of this pioneer experience of community
forestry in the tropics. Ecological research has homed
in on forest dynamics (e.g. Whigham et al. 1991, Ma-
cario et al. 1995, Dickinson et al. 2000, Toledo-Acev-
es et al. 2009), silviculture (e.g. Negreros-Castillo
and Hall 2000, Snook and Negreros-Castillo 2004,
Negreros-Castillo and Mize 2013), demography and
management of NTFPs (e.g. Martinez-Ballesté et al.
2008, Calvo-Irabien et al. 2009), autoecology of ma-
hogany (e.g. Camara-Cabrales and Kelty 2009), and
effects of logging on plant-animal interactions (e.g.
Gutierrez-Granados and Dirzo 2010).

Forest governance has been the central theme in
the social science research agenda. Social capital,
business management, markets, certification, cultural
values, and public policies, particularly as related to
land tenure, have been key topics (e.g. Bray et al.
1993, Galletti 1998, Antinori and Bray 2003, Forster
et al. 2003, Klooster 2006). Community adaptation
and resilience to environmental, institutional and
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market changes have stimulated further studies in
the region (e.g. Wilshusen 2005b, Bray et al. 2006,
Wilshusen 2009, Barsimantov et al. 2010, DiGiano
etal. 2011, DiGiano and Racelis 2012). Throughout,
forest cover change has been used to gauge conser-
vation outcomes of myriad interacting factors that
collide in a community (Bray et al. 2004, Ellis and
Porter-Bolland 2008, Dalle et al. 2011, DiGiano
2011).

Since inception of community forestry, both
knowledge and institutional research support have
consistently increased. Local institutions and re-
gional efforts have played a very important role in
producing relevant information for forest manage-
ment, although only a fraction has been published
and rarely in international venues. A forestry research
station has existed near the state capital of Chet-
umal since 1974, and it became a National Institute
for Forestry, Agricultural, and Livestock Research
(INIFAP, Spanish acronym) Center in 1985. This
station was established to focus on forestry research,
and technology; sustainable management of natural
forests, and agroforestry were included in the re-
search agenda, but plantation research predominated,
and the Center contains Mexico’s few mahogany
plantations (INIFAP 2010). Nonetheless, in 1986,
INIFAP supported the first off-station silvicultural
study established on communal forest land in X-
Hazil (Negreros-Castillo and Mize 1993).

International and national scholars have pub-
lished a wealth of scientific papers; however, in-
teraction with local actors has tended to be limited
except for some notable exceptions (e.g. Snook and
Jorgenson 1994, Primack et al. 1998, Bray et al.
2003b). Second-tier organisations, including forest
civil societies and NGOs, have played a fundamen-
tally critical role in linking researchers with local
communities and in many cases actively partici-
pating in the research itself (Galletti 1998, Santos
Jimenez et al. 2005, Arguelles and Garcia 2008).
More recently, a network of researchers, academic
institutions, and NGOs has emerged to develop best
management practices for forest management, made
possible through a National Council of Science and
Technology (CONACYT, Spanish acronym) initia-
tive to link scientists in joint development and envi-
ronmental goals. Also, the recent creation of regional
public universities and colleges with an intercultural
perspective (Llanes Ortiz 2009) constitutes a unique
opportunity for future initiatives and partnerships.

The state government has been a major proponent
of regional and community land-use zoning plans in
the state and has sought formal collaborations with
national environmental organisations such as Prona-
tura and the National Institute of Ecology to pursue
environmental sustainability goals (Gobierno del Es-
tado de Quintana Roo 2011). Important international
collaboration has emerged, particularly in pursuit of
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climate change adaptation. With Mexico as a major
REDD+ partner (CONAFOR 2010), planning within
Quintana Roo has explicitly included the reduction
of emissions through deforestation and forest deg-
radation, collaborating in REDD+-related projects
with international organisations such as The Nature
Conservancy, GIZ, US Agency for International De-
velopment, Japan International Cooperation Agency,
and others (Gobierno del Estado de Quintana Roo
2011). Measuring carbon emissions, capture, and
storage, have been a major research concern with
REDD+-related initiatives (Gobierno del Estado de
Quintana Roo 2011), and climate change adapta-
tion programs are already being developed for forest
ecosystems in the region (CONANP 2011a, 2011b).

Monitoring and long-term ecological research in
general has been acknowledged as a necessity for
informing forest management. One of the first large-
scale monitoring initiatives was conducted under the
Forestry Pilot Plan, which established a sizeable sys-
tem of permanent forest plots (Alder 1997). More
recently, the Mesoamerican Biological Corridor
Project developed an extensive monitoring strategy,
expanding the original permanent plot system (Vester
et al. 2007) and extending to assess wildlife conser-
vation (CBMM 2012). Integrating local priorities
and technicians, Peters monitored diameter growth
of commercial tree species (Peters 2006), and for 15
years Mize and Negreros-Castillo (2007) accompa-
nied growth of 30 tree species. Individual initiatives,
without the security of sustained funding, have also
permitted long-term forest dynamics research (e.g.
Macario Mendoza 2003, Mize and Negreros-Castillo
2007). Still, a lack of permanent funding and insti-
tutional infrastructure has compromised systematic
data collection over extended periods, and the need
remains to expand, consolidate, and institutionalise
anetwork of permanent forest plots for research and
monitoring of silvicultural treatments, regeneration,
growth, and carbon capture and storage. Moreover, a
regional system for monitoring deforestation, forest
degradation, and land-use change is sorely needed.

Although ecological knowledge for this region
is fragmented, it is significant compared to other
larger tropical forests. Dialogue concerning research
findings exists among researchers, NGOs, and local
communities; however, implementation of research
findings in actual forest management is still limit-
ed. Constraints that hinder adoption of innovative,
potentially more sustainable, silvicultural practices
lie beyond technical limitations and still have to be
fully acknowledged and tackled (Walters et al. 2005).
Although far from perfect, the ejido communities of
Quintana Roo are living examples of tropical resi-
dents who have commercially harvested from their
forests for decades while maintaining regional for-
est cover (Ellis and Porter-Bolland 2008). In a time
when the definition of sustainable tropical forestry is

still debated (Putz et al. 2012, Zimmerman and Kor-
mos 2012), a region like this will continue to attract
researchers from different origins and disciplines.

7.8 Conclusions: Drivers of
and deterrents to SFM in
Quintana Roo

Quintana Roo is often cited as an example of suc-
cessful community forestry in the tropics, where
sustainable landscapes go hand in hand with low
deforestation rates (Bray et al. 2004, Dalle et al.
2006, Ellis and Porter-Bolland 2008). Our findings
suggest that the collective resource rights and com-
munity forest enterprises that have emerged in this
Mexican state are integral to this success. A com-
bination of several drivers has enabled many of the
SFM successes observed in this region. The Maya
heritage, embedded in the land and its people, is an
underlying factor; the knowledge accumulated over
millennia and the Maya way of approaching the for-
est pervades the region. Moreover, agrarian reforms
of the early- to mid-1900s, fomented by grassroots
efforts, academics, and government reformers, insti-
tutionalised common-property forest ejidos and local
governance systems. Changes in the forestry laws
in the 1980s were also crucial in returning rights to
harvest and profit from forests to their owners — the
communities. In Quintana Roo, in particular, it is
evident that the Forestry Pilot Plan was instrumental
in transforming industrial timber management via
concessions to community-based management. This
16-year program brought about technical assistance,
fostered the creation of forest civil societies, and
supported timber-processing and marketing initia-
tives. The concurrent decision to dedicate more than
500000 ha of tropical forest (owned by several com-
munities) to commercial management via Permanent
Forest Areas is regarded as the main reason for con-
serving forest lands and slowing deforestation in the
region. Notwithstanding, shifting cultivation prac-
tices that create various successional stages have also
contributed to the creation and maintenance of forest
diversity over the centuries, although this positive
forest-agriculture interaction has been jeopardised.
Paradoxically, forest maintenance and corresponding
management investments can also be attributed to
the underlying poor soils that dominate the Yucatan,
limiting expansion of industrial agriculture, animal
husbandry, and other activities that clearly compete
with forestry in other regions of Mexico. Witness the
limited alluvial soils in southern Quintana Roo that
are increasingly dedicated to monocultural produc-
tion of sugar cane.

In contrast, neoliberal economic and policy
changes since the 1990s have challenged and per-
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haps set back SFM. Parcellisation and privatisation of
ejido lands has not only driven deforestation in some
areas but it has more importantly weakened gover-
nance in vulnerable ejidos. Corruption and lack of
transparency have impeded proper investment in the
forest sector, and conflicting and contradictory agri-
cultural, forestry, and conservation policies have also
put a damper on sustainable forestry development.
Furthermore, recent hurricanes have underscored the
conflicting and/or lack of effective policies for post-
disaster adaptation and recovery. Unfavourable forest
product prices, inadequate investment in processing
and marketing, and a lack of appropriate silviculture
have decreased the values and volumes of products
that could be harvested from Quintana Roo forests.

Throughout, however, many forest communities
in Quintana Roo have proven exceptionally resil-
ient in adapting to all these challenges and setbacks.
Indeed it has been their capacity in adaptive man-
agement and diversification of activities that have
enabled sustainable community forestry to survive
by continually shifting products marketed and by
capitalising on other forest values and opportunities,
such as PES (biodiversity and hydrological) and eco-
tourism activities. Similarly, while the growing tour-
ism industry has caused migrations that drain labour
from rural areas, it has also created a positive demand
for forest products, even further bolstered after hur-
ricanes. While adaptation has been the norm, each
community and individual has dealt with change and
complexity in different ways. As a result, an increas-
ingly diverse array of local governance schemes, live-
lihood strategies, and management practices coexist
throughout the state. To date, local communities have
been key in ensuring the survival of the Selva Maya
and its diverse inhabitants — from Maya descendants
to traditional chicle producers to more recent small-
scale farmers and entrepreneurs.
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Abstract: Latin America is the region showing the highest increase in tropical forests
sustainably managed by communities. A wide range of community forestry initiatives
presents a mixed picture of experiences that promote local forestry.This raises ques-
tions in relation to the reasons or factors that explain the disappointing outcomes
where they occur or conversely, the successful examples of community and smallholder
development initiatives. This case study aims at partially answering these questions
by analysing the enabling conditions or successful factors behind a set of exemplary
cases of forest management by communities and smallholders in Latin America, drawn
from an effort led by the United Nations Food and Agriculture Organization (FAO) to
find out what works and why in sustainable forest management in the three tropical
regions. From the five cases selected from Latin America, three correspond to initia-
tives where indigenous or traditional communities manage native forests: San Andrés
in Petén, Guatemala; San Diego de Tezains in Durango, Mexico; and Cururt in Santa
Cruz de la Sierra, Bolivia. The other two cases are local initiatives run by smallholder
associations to protect, manage,and restore mixed primary or secondary forests, plan-
tations, and agroforestry systems: El Choloque in Lambayeque, Peru, and Chinchina in
Caldas, Colombia.A set of enabling conditions facilitating the successful development of
community-forestry processes are highlighted.The study finalises with some concluding
remarks and recommendations.

Keywords: Sustainable forest management, community forest management, tropical
forests

8.1 Introduction

8.1.1 Forests managed by communities
and smallholders

he area of the world’s tropical forests that are

under some form of sustainable management
has increased 50% since 2005, from 69 million ha
to 183 million ha (ITTO 2011). The forests managed
by communities (indigenous peoples and other local
communities) likely represent a significant amount
of this increase, as the area of forest under com-
munity forest ownership or management has more
than doubled over the past decade or so, much of it

PART II: CASE STUDIES

in tropical countries, with indications that it is likely
to double again in a similar time period (White and
Martin 2002). Latin America is the region showing
the highest increase in tropical forests sustainably
managed by communities. According to the ITTO
report cited above, forest-dependent communities
have land tenure or access rights to roughly 25% of
the forested area in the region."

M Ttincludes 13 member countries: Bolivia, Brazil, Colombia,
Ecuador, Guatemala, Guyana, Honduras, México, Panama,
Peru, Suriname, Trinidad and Tobago, and Venezuela.

153



154

8 ACHIEVING EXCELLENCE IN MANAGING COMMUNITY FORESTS: ... IN LATIN AMERICA

As in other tropical regions, indigenous popu-
lations and other forest communities have been
practising community forestry in Latin America for
centuries. One of the key drivers for the emergence
of community forestry (in different places between
the 1970s and 1990s) has been deforestation and
forest degradation occurring as a result of decades of
overexploitation from industrial logging (Charnley
and Poe 2007).

Community forestry has evolved as one of the
most promising options to meet rural development
challenges, as it is supposed to combine both eco-
nomic development and the conservation of tropical
forests. The approach aims to provide an urgently
needed source of income to local forest users and
thereby motivate them to value and conserve for-
ests (Palm et al. 2005). Community forestry may
also contribute to carbon sequestration, biodiversity
conservation, avoidance of erosion, and water qual-
ity (Pokorny et al. 2010). Recent research (Porter-
Bolland et al. 2012) suggests that it may be more
effective in achieving some of these goals than other
strategies, such as the declaration of protected ar-
eas.

But community forest management (CFM)
initiatives often suffer from weak organisational,
management, and technical capacities, as well as
from external problems due, for example, to a legal
framework that does not consider local realities and
world views (Sabogal et al. 2008, FAO 2010). A re-
view of the literature that deals with the wide range
of community forestry initiatives'® presents a mixed
picture of experiences that promote local forestry
(de Jong et al. 2010). In view of the quite contrast-
ing experiences with community forestry, de Jong
and the other authors of the review address several
relevant questions: What explains the disappointing
outcomes where they occur? Or, conversely, what
explains the successful examples of community and
smallholder development initiatives?

This case study aims at partially answering these
questions by analysing the enabling conditions or
successful factors from a set of exemplary cases of
forest management by communities and smallhold-
ers in Latin America.

@ Also called smallholder forestry, participatory forest man-
agement, community-based forest management, community-
based forestry, adaptive collaborative management, or joint
forest management (de Jong et al. 2010).

8.1.2 The “In Search of Excellence in
Forest Management” initiative and
the analytical framework used in this
chapter

The preponderance of negative news, especially in
the 1990s, about the destruction of tropical forests
led to efforts headed by the United Nations Food
and Agriculture Organization (FAO) to balance the
negative reports on tropical forests with an idea to
identify cases of exemplary forest management and
examine the core components of high-quality forest
management. This was the beginning of a FAO initia-
tive to promote the development of sustainable forest
management (SFM) practices to strengthen policies
and the application of SFM and to show the main
challenges and alternatives in different conditions
and contexts (i.e. across a variety of different forest
types and ecosystems, exemplifying management
in large and small forest areas for diverse objec-
tives and under different ownership arrangements).
The broad concept of SFM as defined by the United
Nations General Assembly® was used, which in-
cludes natural and planted forests and agroforests,
all geographic regions and climatic zones, and all
forest functions, be they conservation, production,
or multiple purposes to provide a range of forest
goods and ecosystem services at the local, national,
and global levels.

The initiative compiled and documented more
than 80 cases of successful SFM that demonstrate
the economic, social, and environmental benefits that
can be achieved under SFM in three major (mostly
tropical) regions.® Through their varied approaches
and strategies in multiple contexts, these examples
show that good forest management is a powerful
conservation practice, which can reduce deforesta-

¥ The United Nations General Assembly defines sustainable
forest management as a “dynamic and evolving concept,
which aims to maintain and enhance the economic, social
and environmental values of all types of forests, for the benefit
of present and future generations” (United Nations General
Assembly 2008). The SFM concept encompasses both natural
and planted forests in all geographic regions and climatic
zones, and all forest functions, be they conservation, produc-
tion, or multiple purposes to provide a range of forest goods
and ecosystem services at the local, national, and global levels.
@ Central Africa, where 24 exemplary cases in nine countries
were identified and described (FAO 2003); Asia and the Pa-
cific, involving 16 countries with 28 cases (FAO 2005); and
Latin America and the Caribbean, with 22 exemplary cases and
13 cases with exemplary aspects in 14 countries (FAO 2010).
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Table Il 8.1 Set of minimum criteria of exem-
plariness for assessing and validating cases
of sustainable forest management in Latin
America. Source: FAO 2010.

Social component

1. Contribution to local development and
poverty reduction

2. Quality of employment and workplace safety

3. Mechanisms to resolve or manage conflicts
arising from forest management

4. Respect for rights, cultural diversity, and
local knowledge

Economic component

5. Diversification of uses

6. Adding value to products and services of
the forest

Environmental component

7. Innovative conservation and protection
mechanisms

8. Initiatives to enhance environmental benefits
and valuation of environmental services

Institutional and technical component

9. Diversity in management and organisation
processes

10. Innovative partnerships

11. Innovative technical aspects of forest
management

tion and maintain environmental services, as well as
a powerful development option that can help reduce
rural poverty and improve living conditions.

For the study in Latin America, a panel of ex-
perts agreed on a selection of 11 “minimum criteria
of exemplariness” (MCE) that included key social,
economic, environmental, institutional, and techni-
cal aspects of what was considered successful forest
management (see Table II 8.1). The MCE standards
were completed with the development of indicators
(73 in total), verifiers, and means of verification, later
on used for field assessment of the pre-selected ex-
emplary cases.®

The majority of the 35 exemplary cases were for-
est management programs run by indigenous com-
munities and local mestizo (of mixed indigenous

© The panel of experts used this evaluation process to choose
exemplary cases, defined as cases in which forest management
has been implemented according to the sustainability criteria
(some cases achieved this goal to a higher degree or level than
others) and the MCE standards. These cases were checked
and documented by professionals in the field to complete the
process of analysis and selection.
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and Spanish parentage) or smallholder associations
for a broad range of objectives. On the basis of the
availability of information to address the framework
conditions defined in the analytical framework of
this book (see Part I chapter 3) five of these cases
were selected for further analysis. The analytical
framework was, however, slightly modified to bet-
ter reflect the facilitating factors for the successful
development of community-based and smallholder
forest management initiatives.

The following factors are considered in the analy-
sis of the cases:

1. Policies, institutions and governance
1) Well-defined land tenure and rights
to forests and trees
2) Effective participation and stakeholder
cooperation
3) Long-term vision
4) Social cohesion and respect to cultural
identity
5) Strong organisation and leadership
6) Capacity for enforcement and
conflict resolution
7) Effective and balanced strategic
partnerships
1. Forest resources, capacities, cultural and
socio-economic aspects
8) Forest resource base and potential
9) Contribution of forest resources to
livelihoods and local development
10) Technical and managerial capacities
11) Access to commercial opportunities,
linkages to markets and value chains
12) Access to financial resources
III. Technological development, research and
monitoring
13) Technological innovation and research to
add value to forest products and services
14) Flexible and effective system of
surveillance and monitoring

The five case studies are shortly described in section
two. Section 3 presents the results of the analysis of
the enabling conditions/facilitating factors for sus-
tainable community forest management, and section
4 concludes the chapter with conclusion from the
analyses and recommendations.

8.2 Case descriptions

Three of the cases selected for analysis in this chapter
are initiatives where indigenous or mestizo commu-
nities manage native tropical or subtropical forests on
either communal or public land. Two cases are local
initiatives ran by smallholder associations to protect,
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Table Il 8.2 Exemplary cases selected involving communities or smallholder associations.

(Biome)

tropical humid
forest)

dry forest)

and subtropi-
cal coniferous
forest)

cal humid forest)

Cases San Andrés El Choloque S Dl'ego Cururu Chinchina
Tezains
Location Petén, Guate- Lambayeque, Durango, Mexico | Santa Cruz dela | Caldas, Colom-
mala Peru Sierra, Bolivia bia
Area 51940 ha 1027 ha 26038 ha 26421 ha 12697 ha
Type of forest Native (sub- Native (tropical | Native (tropical Native (subtropi- | Mixed second-

ary + planted
forest + agro-
forestry system
(tropical humid
forest)

Organisation

Community
association

Community
association

Community
cooperative

Community as-
sociation

Smallholder as-
sociations

Land tenure

Public (in
concession)

Communal

Communal
(ejido)

Communal

Public and
private

Management objectives

Industrial wood
production

X

Harvesting of
non-timber
forest products

Multiple uses
(including food
security)

Generation of
environmental
services

Reforestation

Forest landscape
restoration

Biodiversity
conservation

Protection (water
resources, soil)

Research and
demonstration
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manage, and restore mixed primary or secondary
forests, plantations, and agroforestry systems. The
forest management areas in these cases range from
1027 ha to roughly 52 000 ha. Background informa-
tion for each case is presented in Table II 8.2.

In this section the five cases are briefly described
in terms of the context; the main conditions shaping
SFM and the resulting outcomes on forests, local
livelihoods, and development; and the evolving rela-
tionship between forests and people and the diverse
ecological, social, and economic outcomes.

8.2.1 Community of San Andrés in
Petén, Guatemala®

Context

This community in the department of Petén is located
in one of the most important native forests in Meso-
america, rich in natural resources and archaeological
finds with monuments dating from the ancient Maya
civilisation. In 1990, the Maya Biosphere Reserve
(MBR) was created, becoming the largest area in
Central America still covered by tropical rainfor-
est. The creation of the MBR generated a series of
clashes between local communities and government
institutions. The frequency of poaching and forest
fires rose sharply (Gémez and Méndez 2007). To
mitigate opposition, the government, through Gua-
temala’s National Council of Protected Areas (CON-
AP), made the decision in 1994 to award manage-
ment concessions to local communities for forest
areas in the reserve. In that year the community of
San Andrés created the Integrated Forest Association
of San Andrés, Petén, (Spanish acronym AFISAP),
a non-profit, non-political civil society association.
In 1999 AFISAP was awarded a 25-year renewable
concession for the San Andrés forest management
unit in the Multiple-Use Zone of the Maya Biosphere
Reserve, with an area of 51940 ha.

AFISAP harvests wood and non-wood products
in its concession area following an approved long-
term (40 years) forest management plan. Wood prod-
ucts mainly come from a few species: mahogany
(Swietenia macrophylla), Spanish cedar (Cedrela
mexicana), manchiche (Lonchocarpus castilloi),
santa maria (Calophyllum brasiliense), and pucté
(Bucida buceras), with a logging density of 1.5
trees/ha. The association also harvests about 25%

© Adapted from: “San Andres: A community organization
manages a unique natural resource responsibly” by Juan Her-
rero. In: FAO 2010, p. 50-56.
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of the concession’s potential in non-wood resources,
mainly from the xate palm (Chamaedorea oblonga-
ta), sapodilla or chicle tree (Manilkara zapota), and
allspice (Pimienta dioica) species (Figure I1 8.1). But
most of the concession’s economic income, about
90%, comes from selling wood products.

Main conditions shaping SFM and resulting
outcomes

AFISAP has been able to efficiently combine exter-
nal opportunities with the association’s strengths by
managing the organisation with social responsibility
not only for its associates but also for the commu-
nity in general and other stakeholder groups (clients,
suppliers) and by facilitating social cohesion among
its associates. Organisational strengthening has sup-
ported forest protection and provided benefits for
AFISAP and the municipality. Adherence to strictly
following management plans has contributed to sus-
tainable harvesting and the control of forest fires and
expansion of human settlements. An enterprise vision
has facilitated the growth of investments in infra-
structure, equipments, and training of personnel.

Among the main conditions that have contrib-
uted to SFM implementation, the following can be
highlighted:

@ Historical context. Prior to the concessions, many
of the Petén communities were informal loggers,
which gave them a basic capacity for managing
logging operations.

@ Participation. One of the keys to AFISAP’s suc-
cess is the active participation of its members in
the day-to-day running of the organisation, from
planning the harvest to selling its products and
services.

@ Capacity development. AFISAP’s members have
improved their operational, technical and admin-
istrative skills, allowing the association to reach
its current level of development.

@& Employment quality and work security. Job qual-
ity (working time, incentives, social security)
and compliance with labour laws and training in
work safety have influenced employment stability
and the dedication, creativity, and efficiency of
AFISAP’s workers and leaders.

@ Mechanisms for conflict resolution. Appropriate
mechanisms are applied to resolve conflicts that
arise in management, mainly to deter land squat-
ters from invading the concession area.

@ Respect and valorisation of the cultural diversity
and local knowledge. Most families from AFISAP
and the community in general have lived from
the forest for several generations, applying good
practices and traditional knowledge in their for-
est activities. This can be observed, for instance,
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Figure Il 8.1 Women from AFISAP community association in San Andrés, Petén, Guatemala, selecting
leaves of xate (Chamaedorea spp.), an economically important non-timber forest product. ©Juan Herrero

in the harvesting of xate palm leaves” and latex
from chicle tree.®

@ Diversification of uses. New forest products and
services have been incorporated over the past
years to traditional timber production and the
collection of xate and chicle. Recent additions
include ecotourism and beekeeping for honey and
other products. An inventory of non-timber forest
products that include guano (Sabal morisiana),
copal (Protium copal), pepper, chicle and bread-
nut (Brosimum alicastrum) is underway. As part
of the diversification strategy, AFISAP acquired
the farm El Triunfo, which operates under an agro-
forestry system, in 2007 to develop projects that
create jobs for the local community. Today the
farm produces a wide variety of organic fruits and
vegetables. Fish farming, poultry, and beekeeping
projects have also been developed on the farm,
producing honey, bee wax, and propolis®.

™ The leaves of the xate palm have a wide range of uses,
including in flower arrangements due to their beauty and re-
sistance to discoloration. These are mainly exported to the
United States.

® The chicle tree latex is used as a raw material to make
chewing gum. It also has numerous other uses and is often
in high demand

© Propolis is a resinous mixture that honey bees collect from
tree buds, sap flows, or other botanical sources. It is used for
medicinal purposes.

@ Value added to forest products and services. In

the beginning AFISAP sold wood by the square
foot, but in 2002 it created a company to man-
age its exports and the following year bought a
mobile sawmill. This investment allowed the as-
sociation to transform logs into lumber and sell it
directly to clients, eliminating intermediaries. In
recent years the association acquired a carpentry
shop to add more value to its products, which are
mainly exported though a small quantity is sold in
Guatemala. The community uses the services of
FORESCOM, a community services provider of
which AFISAP is also a member, for shaping, dry-
ing, and planning timber from lesser-used timber
species.

@ [nnovative mechanisms for conservation and pro-

tection. The association has been recognised by
international organisations for its application of
measures to protect flora and fauna species that
are rare, threatened, and in danger of extinction,
as well as their habitats, and the establishment of
protection and conservation zones. An example
is the award received for its work protecting the
scarlet macaw.

@ Diversity of administrative and organisational

processes for management. Since its creation,
AFISAP has had a series of executive and advi-
sory bodies that are essential for its good perfor-
mance, such as the general assembly, the board
of directors, the consultative council, a supervi-
sory body, the general management, and working
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committees. In recognition of its forest protection
and conservation standards, AFISAP received a
prize from National Council of Protected Areas
(Spanish acronym CONAP) for being an exem-
plary CFM organisation in the Maya Biosphere
Reserve.

@ [nnovative alliances. From the beginning,
AFISAP established partnerships with and re-
ceived technical and financial support from dif-
ferent institutions and organisations that have
been important to its development and growth,
including the ProPetén International Conservation
Project, the Training and Productivity Technical
Institute, Rainforest Alliance, and the Wildlife
Conservation Society. The association also has a
close relationship with education centres that help
with research and provide interns to work in the
concession. AFISAP is an active member of the
Petén Forest Communities Association (Spanish
acronym ACOFOP), which helped it obtain the
forest management concession and offers research
and technical support.

Evolving relationship between forests and people
and resulting outcomes

In the 11 years since AFISAP was formed, the area
under its management has brought important socio-
economic benefits to its members'? and the popula-
tion of San Andrés through employment generation
and support to municipal social programmes.

The creation in 2009 of the National Alliance of
Forest Community Organisations of Guatemala®"
represents for AFISAP and other community or-
ganisations an important platform dealing with the
technical and political aspects related to the CFM
process.

Another important forum for interaction and
cooperation is the Mesoamerican Peoples and For-
ests Alliance (Alianza Mesoamericana de Pueblos y
Bosques), which provides visibility to community
and indigenous organisations in the region and pro-
motes forest conservation through SFM, searching

(10 In 2010 there were 173 associates, of which 15 were
women.

(') The Alianza Nacional de Organizaciones Forestales Comu-
nitarias de Guatemala — created in 2009 — provides a forum
for small-scale forest users, communities, and indigenous
groups in Guatemala to find a common voice and influence
national and international forest policy. Made up of more
than 400 community groups, with about 77000 members,
the alliance represents an unprecedented level of coordination
among indigenous people and community forest organizations
in Guatemala (Growing Forest Partnerships. Briefing 2011).
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for incentives for local groups that have conserved
and are managing these forests.

Women, young people, and elders are represented
in the meetings and participate in decision-making.
Women have the same opportunities as men to be
employed in the different productive activities.

Currently ACOFOP and its partner organisations
are working in the preparation of a proposal to extend
the rights and contractual terms for the community
concessionaires since most of them have passed the
halfway mark in the contract. This is critical in the
negotiation with the government for a project on
carbon certificates under REDD+ (Reducing Emis-
sions from Deforestation and Forest Degradation)
and could be an important opportunity to strengthen
the CFM process.

8.2.2 Community of El Choloque in
Lambayeque, Peru('?

Context

The forest of the community of El Choloque is within
one of the world’s biodiversity hotspots. The village,
in the Motupe district in the department of Lam-
bayeque, consists of 60 families of mestizo origin.
The community has created the Association for the
Protection of the Dry Forests of El Choloque (Span-
ish acronym ASPROBOS) to organise the participa-
tion of community volunteers in forest management
and productive activities. The community’s forest
management plan was established in 2003, cover-
ing an area of 1027 ha. This 20-year plan outlines
the community actions aimed at conserving the dry
forests ecosystem and developing sustainable pro-
duction processes for non-timber forest products that
improve the standard of living.

Main conditions shaping SFM and resulting
outcomes

ASPROBOS is an efficient, independent organisation
that has grown by executing projects successfully and
transparently; it has built a good reputation in the
community. The association has obtained financing
from banks and won the support of regional and lo-
cal governments, allowing it to establish synergies
with them.

12 Adapted from “El Choloque: A poor community saves a
tropical dry forest from destruction and improves its quality
of life” by Miguel Segur Pelayo, José A. Orellano Rodriguez,
and Patricia Medina Llerena. In FAO 2010, p. 70-74.
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El Choloque community has a long-term vision
for natural resources management. The members
understand that the forest must be protected, which
is why they guard their forest areas, sow seeds to
diversify species, and increase tree cover while
protecting natural regeneration. In addition to sil-
vicultural activities and agroforestry designed to
promote regeneration and forest restoration, com-
munity members have developed a prosperous busi-
ness producing organic honey, honey from alpargate
bees, and jams. In these efforts the community has
received support from various sources since 1994,
in the form of technical and humanitarian assistance
(food donations).

The support of local and regional authorities, who
for example used this experience for shaping the
regional community-forestry policy, has helped the
village of El Choloque to keep going even during
difficult times when other communities might have
decided to split the profits and walk away. As a result,
the community has managed to conserve its tropical
dry forest that was threatened with destruction while
improving the quality of life for its members.

Evolving relationship between forests and people
and resulting outcomes

At a local level, the association has helped initia-
tives that protect forests and promote sustainable
management. The biggest producers in ASPROBOS
act as coaches, applying teaching methods such as
“learn by doing” and “from farmer to farmer” to
spread the community forestry idea in their local
surroundings.

The creation of a local management committee
for the Moyén-Palacio Regional Conservation Area
provided a space for participation and coordination
for the local population where forest conservation ac-
tions are planned. ASPROBOS was first to lead this
committee but now some organised local actors have
taken over the work, for example, as voluntary park
guards. This is an interesting effort to empower local
organisations to protect access to natural resources.
ASPROBOS plays a supervisory role, denouncing
illegal acts against the forest resources.

At a regional level, the association supports the
development of a regional system of protected areas
in the department of Lambayeque to promote tourism
activities (birdwatching, organic food sales, adven-
ture tourism, etc.). ASPROBOS also participates in
regional organisations promoting biodiversity con-
servation. Thanks to the intervention of ASPROBOS
and its business modality within its own territory and
a watershed approach to secure water resources, the
Peruvian government declared the upper part of El
Choloque as a Natural Protected Area and is promot-
ing its conservation.

8.2.3 Ejido San Diego de Tezains in
Durango, México!'?

Context

San Diego de Tezains is an ejido (state-supported
communally farmed land) of 374 members and
a population of 1600 located in the mountainous
region of the Sierra Madre Occidental in the state
of Durango, Mexico. It covers about 60000 ha of
land, of which 26038 ha are commercial forests.
The ejido has become an important social and busi-
ness organisation, especially in terms of silviculture,
industrialisation, and marketing of timber products
and has become one of the main forestry producers
in Durango. Since 2000, its operations have been
certified by the Forest Stewardship Council (FSC).

The use and harvesting of forest resources is
the ejido’s main economic activity. The forests are
mainly temperate, with diverse combinations of pine
and oak (Pinus-Quercus), deciduous forest (with
species like Arbutus sp. and Junniperus sp.), and
riverbank vegetation. The forest management plan
covers 26 038 ha of commercial forests (43% of the
total area) and is oriented towards the extraction of
roundwood and its transformation into diverse prod-
ucts (such as boards, boxes, and pallets) as well as
ecotourism. Local families practise subsistence farm-
ing in a relatively small area. A few families practise
extensive cattle farming, raising cattle, horses, pigs,
and poultry.

Main conditions shaping SFM and resulting
outcomes

San Diego de Tezains developed from supplying
raw materials to a decentralised public organisation
(PROFORMEX) to independently producing and
selling wood products (thanks to a loan from the
National Communal Lands Development Fund, or
FONAFE, that allowed the community to purchase
a sawmill). In this evolution, the ejido developed a
solid and well-defined organisational structure under
a collective management scheme for forest harvest-
ing, overseen by a general assembly and a technical
council formed by professionals from the region who
had contributed with their own financing. Today, the
community-owned company employs an average of
200 workers in different processing activities, from
extraction to marketing (Figure II 8.2).

(19 Adapted from “Tezains: A community cooperative protects
the forest and produces innovative products and services” by
César Alvarado. In FAO 2010, p. 93-98.
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Figure Il 8.2 Wood processing is the main industry in the community-owned company of the San Diego

de Tezains ejido in Durango, Mexico. ©César Alvarado

The cooperative’s forest management practices
are established in a 15-year operating plan and an-
nual operating plans. These are approved by the
state’s forestry service, CONAFOR, and are also
supervised by the company’s certification agency.
The co-op uses various innovative forest manage-
ment techniques that are worth highlighting. Mobile
harvesting equipment, for example, is not used in the
forest. Instead, the workers use five tow bikes that are
rented from members under a semi-private system.
Workers are paid by the cubic metre for collecting
forest waste, including branches and trunk sections.
The trucks that transport the wood from the forest are
administered directly by the company, but a member
can also obtain a truck and pay for its maintenance.
The transport of timber and other products to the
market is done using company vehicles or rented
trucks, and in some cases, customers take care of
their own transport.

The co-op is constantly seeking new markets for
its products to make its activities economically sus-
tainable. All activities are also subject to financial
analysis and accounting.

One of the company’s key strategies has been re-
investing its profits to ensure efficiency in production
processes and the competitiveness of its products in
the market. The co-op members have a clear long-
term vision of natural resource conservation, which
is based on the community’s forestry tradition.

The co-op has developed processes that add value
to forest products, with most investment going into
industrial production equipment:

PART II: CASE STUDIES

@ The company has three sawmills used to process
different types of wood. The waste, mainly bark
and sawdust, is stored and sold separately. The
system of wood selection follows the country’s
classification criteria.

@ All wood is treated to prevent discoloration, then
air-dried, and packed. The company also has a
drying room for wood used in furniture manu-
facture.

@ The company sells roundwood (mainly from the
genus Quercus), lumber, toothpicks, sawdust,
woodchips, and bark (to produce fertilizer),
among other products.

The company is careful to fulfil all obligations to its
clients in terms of delivery times and the quantity
and quality agreed upon. The woodchips and sawdust
are sold to two large panel products companies in
Durango and Michoacédn. Soon, the company plans
to produce plywood, mouldings, and furniture.

The co-op has recently developed a new ecotour-
ism project — San Diego Paradise. This ecotourism
complex, located in an area of great natural beauty,
offers a variety of services including cabins, fishing,
interpretative trails, lookouts, camping areas, equip-
ment rental for outdoor sports, and diverse wildlife,
providing an excellent recreation and adventure al-
ternative in the region. The complex uses the logo of
Mexico’s Tourism Department and is included on its
list of tourist attractions, which is key to attracting
visitors and generating income.

The ejido has developed successful alliances
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with private, state, and semi-state organisations at
various levels. One of the ejido’s strongest partner-
ships is with the Community Forest Development
Programme (PROCYMATF) of the National Forestry
Commission. This programme, led by co-op mem-
bers, communities, and indigenous peoples’ asso-
ciations aims to strengthen CFM schemes and help
the owners of these resources generate alternative
sources of income. In addition, it maintains strong
links with high schools and universities.

The co-op has also established partnerships with
various universities in different research areas, not
only to obtain an immediate benefit for the company
but also to contribute to the development of science
and education in the region. The central government
has a series of programmes supporting silviculture,
forest protection, and industrial development. For
example, the ProArbol programme, aimed at promot-
ing silviculture, has supported reforestation and soil
conservation using forest waste products.

Evolving relationship between forests and people
and resulting outcomes

Forestry has made an important contribution to re-
ducing poverty and improving the quality of life
of ejido families. Unemployment does not exist in
San Diego de Tezains. The minimum salary paid
by the co-op’s company is three times higher than
the regional average. The company gives preference
to local workers and is an important source of jobs
for the community. It also invests in social projects
such as water treatment systems, drainage, schools,
health centres, etc. The profits are distributed equally
among the 374 members. The workers receive divi-
dends every three months, without exception.

All company employees have health insurance
and access to medical services. The co-op also
supports primary and secondary schools and gives
scholarships to outstanding students, whether co-op
members or their family members. It’s not a require-
ment that these students, once they have graduated,
return to their community, but it is worth noting that
a large majority do return and become involved with
the forest co-op company.

Women have an important role in the production
process, especially in activities related to the plant
nursery, production of toothpicks and broom han-
dles, packaging, and administration, among others.
Moreover, there is a Women’s Industrial Agricultural
Service, which receives some of the co-op’s profits
to develop its own projects. There are 146 female
co-op members with property rights, representing
39% of all members.

In the past two years, the co-op has implemented
various activities aimed at sustainable development:
acquiring road clearing equipment, modernising fac-

tories, buying machinery to improve productivity,
carrying out reforestation — including soil conserva-
tion, maintaining reforested areas and ensuring plant
health, doing market studies to increase exports and
identify demand for products with value added, de-
veloping technical studies of conservation areas with
diverse ecosystems, and strengthening the Paraiso de
San Diego ecotourism centre.

The level of organisational maturity achieved
by the co-op is one of its main strengths and is a
key element for its long-term sustainability in terms
of community entrepreneurship. For the exemplary
management of forest resources, the co-op members
of San Diego de Tezains obtained the 2009 Forest
Merit Prize in the category of community silviculture
presented by the president of Mexico.

8.2.4 Guaraya Community of Cururid
in Santa Cruz de la Sierra, Bolivia'¥

Context

The Cururti community, in the province of Guarayos,
310 km from the city of Santa Cruz de la Sierra,
forms part of the Guarayos Indigenous Peoples’
communal property (TCO or Tierras Comunitarias
de Origen), which allows indigenous communities
to develop their own economic, social, and cultural
systems. The Guarayos are part of the Tupi-Guarani
family of South American indigenous peoples, tra-
ditionally governed by a head council or cabildo
made up of councilors who elect the cacique, the
authority responsible for ensuring the preservation
of the Guaraya culture and religion. The Guarayos
indigenous community land covers 1.15 million ha,
titled on behalf of the parent entity, the Guarayos
Center for Indigenous Peoples’ Organizations (CO-
PNAG).

The conditions in the Cururti community, formed
by 212 people in 32 families, are precarious: road
access is very difficult, there are no health services,
and the community lacks running water, electricity,
and sewage treatment. Its school has two teachers
and 56 students in different levels. The boys and
girls also work from a young age with their parents
and learn skills for farming, ironwork, carpentry,
leatherwork, weaving, shipbuilding, masonry, and
arts such as music.

(49 Adapted from” Cururd: An indigenous community or-
ganization harvests wood and non-wood products to defeat
poverty” by Henry Moreno. In FAO 2010, p. 75-80.
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The Guaraya families traditionally practise sub-
sistence agriculture, complementing small-scale
cattle farming with forestry activity, hunting, fish-
ing, and handicrafts. The forests are mainly used
to provide raw materials for their housing needs,
food security, energy, handicrafts, and medicines.
The Guarayos have a rich artisanal tradition of us-
ing forest resources for making musical instruments,
handicrafts, furniture, canoes, and some tools. Non-
wood products include cusi palm oil (Attalea spe-
ciosa), honey, wild fruits, resins, and latex. They also
use a wide variety of plants for medicinal purposes
and palms in multiple ways: trunks as beams for
their houses, leaves for roofs and weaving baskets,
and seeds for extracting oil. From the urucuri palm
(Attalea phalerata), known as motacii, they obtain
palm hearts and fruit.

Since the introduction of the Forest Law, many
Guaraya communities have organised themselves
in forestry associations to harvest their forests and
obtain economic returns. Some have been more
successful than others, mainly those with manage-
ment plans for larger areas that are located in the
northern part of the TCO (San Juan, Cururd, AISU,
Curuvare).

The most common tree species of commercial
interest are tajibo (Tabebuia impetiginosa), cuchi
(Astronium urundeuva), mahogany (Swietenia
macrophylla), ochoo (Hura crepitans), curupai
(Anadenanthera colubrina), serebo (Schizolobium
spp.), paquio (Hymenaea courbaril), and sirari (Or-
mosia coarctata).

Main conditions shaping SFM and resulting
outcomes

In 2001, the Cururti community received technical
support from the Bolivia Sustainable Forest Man-
agement Project (BOLFOR) and other organisations
to conduct forest inventories and to prepare, obtain
approval of, and implement a general forest manage-
ment plan (FMP) covering 26421 ha with a logging
cycle of 30 years.

To administer the management area, the com-
munity created an association called the Cururd
Indigenous Lumber Association (Spanish acronym
AIMCU), a community-owned forest company com-
prises 32 members. In 2007, the Cururd community
certified its forest under the FSC. This followed the
signing of a technical and economic cooperation
agreement with the company INPA Parquet in Con-
cepcion.

AIMCU is in charge of executing the commu-
nity FMP, in compliance with the rules established
by COPNAG for the use of natural resources. The
association is also responsible for maintaining an ef-
ficient business structure, approving the annual forest
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operating plans, and organising and supervising com-
mittees for the different forestry activities, including
security measures to stop third parties from invading
the land. AIMCU’s Forestry Committee is made up
of five members, including a forestry professional
who is responsible for reporting back to the coun-
try’s forestry regulator. To control the association’s
income, payments are deposited in a bank account in
the name of the Cururd community in order to avoid
potential problems that can occur when individuals
manage large sums of money.

To ensure the Cururid FMP is implemented cor-
rectly, AIMCU has developed a training programme
for technical and managerial aspects of SFM. AIM-
CU’s forestry operations team has received train-
ing over several years, which has allowed them to
gradually take on the technical and administrative
responsibilities under the management plan.

Evolving relationship between forests and people
and resulting outcomes

Most of the income generated is used to cover op-
erating costs of forestry and other activities and the
remainder is divided among the members. The com-
munity decided that 15% of the profits should be paid
to workers as a production bonus, 3.5% to COPNAG,
and 5% for the community. Payments to the com-
munity and COPNAG are designed to support their
forest-related activities in Cururd.

The creation of jobs for both men and women is
one of the key benefits of the wood producers’ asso-
ciation. In addition, AIMCU is developing a project
to improve community housing using a design that
respects the traditional Guaraya architecture.

More recently, with the support of the Center
for Sustainable Forest Enterprise (CADEFOR), the
community made the decision to create a microen-
terprise (SERFORCU) to provide services for 100%
commercial inventories, directional felling, and other
reduced-impact logging techniques, capitalising on
the knowledge acquired through the technical as-
sistance received from external agencies such as the
BOLFOR I and 1II projects, the PAI Project, WWE,
and others. This has improved income from the sale
of services and generated new jobs and training op-
portunities for more young people.

Thanks to AIMCU, the community has the confi-
dence to continue with its forestry activities on more
than 26 000 ha of land certified by the FSC, which
should also allow AIMCU to obtain better terms in
negotiations with potential customers.
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8.2.5 Smallholder association of
Chinchina in Caldas, Colombia('®

Context

The Chinchind watershed, covering 113000 ha, is
in the south-central area of Colombia’s Caldas De-
partment. It is home to some 530000 people in the
towns of Manizales and Villamaria as well as part of
the Neira, Palestine, and Chinchind municipalities.
Its altitude varies, rising from 780 meters above sea
level (masl) to 5400 masl in the Nevado del Ruiz. For
nearly 200 years, the region has survived by produc-
ing two traditional products, coffee and beef, that
generated economic growth though at the expense
of serious environmental problems.

Forests cover more than 68% of the basin, but
much of the native forest has been cleared to grow
coffee and create pastures for livestock. This has
led to soil deterioration, erosion, and, as a result,
sediment build-up in the river. There has also been
a significant loss of biodiversity caused by the de-
struction of forest and riverbank habitats. Making the
situation worse, the crisis in the coffee and livestock
markets in recent decades has brought economic and
social hardships to the region.

The Chinchind Watershed Forestry Project
(PROCUENCA) was created in these circumstances
with the mission to build a sustainable wood produc-
tion process, promote forest restoration, enhance en-
vironmental services, and improve the quality of life
of the population. The improvement of the produc-
tion chain based on a system of shared public-private
responsibility was proposed. The project aimed to
bring about a cultural change while maintaining the

essence of the community and its cultural traditions.
(16)

Main conditions shaping SFM and resulting
outcomes

Changing social attitudes was particularly important
since deforestation was the result of clearing land for
traditional farming and crops. The strategy included
the development of new economic opportunities
(forestry, agroforestry, and tourism), without taking

19 Adapted from “Chinchind: A public-private forestry proj-
ect protects the environment and generates socio-economic
development” by Luis Chauchard. In FAO 2010, p. 156-164.
(19 The PROCUENCA project is based on the Environmental
Management Plan for the Chinchind watershed. From 2001
to 2008 the project received technical assistance from FAO.
Since then, the municipality has been solely responsible for
project management and execution.

away traditional sources of income, mainly coffee
growing and cattle grazing. The PROCUENCA proj-
ect’s strategy was based on four main pillars:

1. State participation: The state’s involvement has
been important in promoting the project and im-
plementing support mechanisms and incentives.
The five municipalities involved have included
the project in their long-term development plans
to ensure its continuity. The project is financed
by an independent municipal institute (Institute
of Finance, Promotion and Development of the
Municipality of Manizales, or INFI Manizales),
which runs the project with funds obtained from
the water service concession owned by the private
company Aguas de Manizales.

2. A project coordinator: PROCUENCA was cre-
ated within the framework of the agreement with
INFI Manizales and support from FAO. It has a
strong management structure and technological-
innovation capacity, which has enabled decentra-
lised and flexible project management.

3. Allocation of funds: The project implemented a
fund allocation mechanism in the form of pay-
ments for environmental services (PES). This
mechanism works by assigning a value to the en-
vironmental processes and regulatory functions
performed by different actors and distributing
funds in relation to this value. Part of the fund-
ing for the project is derived (indirectly through
concession fees) from payments by landowners
for the community’s potable water service. The
landowners are then repaid for services provided
in the form of incentives aimed at forest restora-
tion, diversification, and sustainable development.
This method is used to recover environments for
biodiversity conservation and protect water re-
sources.

4. Community participation: PROCUENCA initially
identified community members and landowners
with leadership potential, and these people further
encouraged their neighbours to become involved
in the project’s initiatives as well as setting future
goals and objectives. Neighbourhood committees
were established to help recover conservation ar-
eas and promote training in technical aspects of
production. Communication was also improved
between residents and landowners, which facili-
tated decision-making.

The project used different methods to incorporate
communities and encourage sustainable activities
over the long term, such as:

@ Facilitating access to financing (soft loans and
technical assistance)

@ On-Farm Sustainable Forestry Management, a
mechanism that helps landowners implement an

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES
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environmentally sustainable forest production
plan and provides around-the-clock technical
support throughout the duration of the contract

@ Sustainable production systems, such as agrofor-
estry and silvopastoral activities, to generate ad-
ditional income for producers, coupled with the
promotion and assistance in creating and strength-
ening these systems through the Association of
Agroforestry Producers (AGROFORESTAL)

4 Community management of water resources

@ Community participation in decision-making
through representation on the Technical Com-
mittee of three producers involved in the project

@ Capacity development and outreach

@ Adding value in the forest production chain

One of the strengths of the project is its public-pri-
vate organisational structure that allows technical
and financial independence while facilitating public
participation in the management process. The proj-
ect also established links with external agencies to
provide financing and technical support for research
and innovation and involved local landowners and
neighbourhood associations.

Part of the success of the project is due to its
financing mechanism. INFI-Manizales invests 10%
of its royalties obtained from the potable water
company into the project, and this money is used
to provide incentives for producers to improve their
production processes and forest restoration. These
funds are also used to benefit the community, for
example, in cleaning up waterways, expansion of
potable water infrastructure, and implementing refor-
estation plans on land with high conservation value.
Various other financing mechanisms were also used
in the project.!"”

Increased productivity and environmental
protection

The project included the management and sustain-
able use of different types of forest: native secondary,
forest plantations, and agroforestry systems. Refor-
estation and restoration activities are carried out on
public or state-owned land to ensure the conservation
and growth of natural forests in vulnerable areas. No
harvesting is permitted in native forests, which are
mainly second-growth due to intense human activity
in the past, including settlement and expansion of the
agricultural frontier.

The reproduction of native species is promoted
for restoration activities. Many of these species (e.g.
Hyeronima antioquensis, Oreopanax sp., Palicou-
rea sp., etc.) are difficult to reproduce through ar-
tificial propagation, but transplanting native plants
that sprout from earthwork sites resulting from road
construction and maintenance has been tested with
good results.

Forest plantations and agroforestry projects are
developed on private land that was used in the past
for growing coffee and for livestock production but
now trees are combined with coffee plants, crops,
and silvopastoralism (wood and grasses).

Forestry systems overlap with, rather than re-
place, traditional agricultural land uses. This has
enabled producers to continue cultivating crops and
raising cattle while diversifying their activities to
include forest management, which will generate in-
come in the long term (from 11 to 18 years).

The project created a Management Programme
for Micro-Basin Water Resources (MIMA), which
aims to ensure the sustainability of water resources
in the watershed. The process of forest restoration
and environmental protection was started in 29 out
of the 52 micro-basins identified in the area as en-
vironmentally vulnerable due to pressure on natural
forests.

U7 a) Soft loans: Proceeds from the water services concession given to landowners as soft loans to create forest plantations and
perform other activities such as pruning and selective logging. These loans, which increase annually in line with the Consumer
Price Index (CPI), come with technical assistance and are paid back at harvest time.

b) Forestry Incentive Certificate (CIF): Based on a 1994 law to promote the establishment of commercial forest plantations
that offers a financial incentive equivalent to a percentage of the costs of establishing and managing the plantation. Landowners
can manage these incentives independently, but for small producers, the costs of performing the required studies can be high.

¢) Forestry Capital Fund: This is a long-term financing instrument for the sustainable management of new plantations and
for development of new processes to add value to the raw material produced.

d) Clean Development Mechanism (CDM): Since 2003, the UN’s CDM mechanism has been used to generate carbon credits
from forestry plantations that sequester carbon emissions. These projects must first be registered under the United Nations
Framework Convention on Climate Change (UNFCCC) in order to sell Certified Emissions Reductions (CERs) from forests.
Once the CERs are certified, they can be sold to foreign countries to help them meet their emissions reduction goals and each
landowner involved receives a financial bonus. In April 2010, the project received approval from the UNFCCC, making it the

first Colombian CDM forestry project and the second large-scale project of its kind in Latin America.

PART II: CASE STUDIES
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The territory is zoned for the development of bio-
logical corridors and waterway protection. Existing
native forests are protected and restored in areas that
connect with forests in neighbouring areas, which
involved coordination between public agencies and
private landowners to allow the protection and con-
nectivity of these forests. Such agreements use a le-
gal mechanism called “ecological easement,” which
reserves privately owned land for conservation and
restoration of wetlands and waterways. This mecha-
nism enables public investment on private land.

Evolving relationship between forests and people
and resulting outcomes

Community participation has been established in
each area of the region, involving local communities
to create a cultural change in land use and conserva-
tion and to promote self-management. The project
promoted activities through community meetings
in villages, field visits, individual contacts, training
programmes, and the association of forestry produc-
ers.

The School of Forestry Leadership trains pro-
ducers, workers, and rural youth in partnership with
public agencies and private institutes and promotes
environmental education programmes in schools and
rural colleges. These programmes raise awareness
and create a forest culture in communities with full-
time courses for young people and part-time courses
for managers and farmers.

The implementation of the project has increased
the value of private estates, which has encouraged
many families to return to live on them. Moreover,
the strategy of public participation has allowed
neighbours get to know each other better through
regular community meetings.

The project has succeeded in uniting the gov-
ernment and landowners to work towards common
goals. In addition, it has created a cultural change in
the attitudes of other landowners in the basin with
regard to the implications of past land-use practices
and the need to organise and actively participate in
the activities promoted by the local association.

After completing the first phase of the project,
AGROFORESTAL has emerged as a key actor in
regional development, and the main challenge in the
next phase is to improve the economic sustainability
of the association.

8.3 Analysis of enabling condi-
tions/facilitating factors for
sustainable SFM

Table II 8.3 presents an overview of the analysed
framework conditions in each case. These conditions
are further discussed below.

8.3.1 Policies, institutions, and
governance

Well-defined land tenure and rights to forests
and trees

The most important changes in land tenure and
forest-use rights in the presented cases have result-
ed from reforms in the policy and legal/regulatory
frameworks. These changes created the conditions
for the clarification and recognition of land-tenure
rights on what had been traditional community ter-
ritories (e.g. Larson et al. 2008). External support
providing technical and financial assistance played
an important, if not a key, role, especially in the
process of preparing the communities to have ac-
cess to forest resources through the approval of the
FMPs and, often, of the subsequent annual operat-
ing plans.

@ In the case of San Andrés, the long-term conces-
sion contracts offered by the government (CON-
AP) prompted the community to get organised
and apply for a concession to utilise the forest
following rules laid out in an FMP. Giving the
community legal responsibility for the forest was
decisive in significantly reducing illegal logging,
land invasion, and wildfires.

@ The promulgation of Bolivia’s Forest Law in 1996
allowed many indigenous communities to legally
use forests through FMPs, as was the case for the
community of Cururd. AIMCU received support
from the BOLFOR project and other organisa-
tions to conduct forest inventories and prepare
the FMP.

Effective participation and stakeholder
cooperation

Participation is the engine of development activi-
ties and a driver of change. The cases illustrate the
importance of an effective and inclusive community
participation where women, young people, and el-
ders are part of the decision-making process and are
given opportunities to play active roles in forestry
activities.
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Table II 8.3 Analysed cases and the framework conditions ($* when the condition is strongly present).

Cases

San
Andrés

El
Choloque

Tezains

Cururu

Chinchina

I. Policies, institutions and governance

1) Well-defined land tenure and
rights to forests and trees

2) Effective participation and
stakeholder cooperation

3) Long term vision

4) Social cohesion and respect
to cultural identity

5) Strong organisation and
leadership

6) Capacity for enforcement and
conflict resolution

7) Effective and balanced strategic
partnerships

Il. Forest resources, capacities, cultural

and socio

-economic a

8) Forest resource base and potential
& For agroforestry and trees outside forests)

o

9) Contribution of forest resources
to livelihoods and local development

10) Technical and managerial capacities

I'1) Access to commercial opportunities,
linkages to markets and value chains

12) Access to financial resources

Ill. Technological development, research and monitoring

I3) Technological innovation and research
to add value to forest products and services

X

14) Flexible and effective system of
surveillance and monitoring
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@ In San Andrés, one of the keys to AFISAP’s suc-
cess is the active participation of its members in
the day-to-day running of the organisation, from
planning the harvest to selling its products and
services. Its members have improved their op-
erational, technical, and administrative skills, al-
lowing the association to reach its current level
of development. Particular attention is paid to
women and young people.

@ In San Diego de Tezains, community members
maintain historic forest traditions and a collec-
tive management scheme for forest production
and community work. Women’s participation is
important in the production process of the coop-
erative.

@ The case of Chinchind shows a high level of
community participation and organisation, for
instance, through members and landowners with
leadership potential who encourage their neigh-
bours to become involved in project initiatives.

@ In El Choloque, the creation of a space for par-
ticipation and coordination for the local popu-
lation was favoured by the community’s strong
cohesion and involvement in all decision-making
processes. The town council and ASPROBOS, the
executing structure, exist harmoniously, with the
former organising the participation of community
volunteers.

Examples of stakeholder cooperation can be drawn
from the cases of El Choloque and Chinchind, with
coordination and active involvement of the local/re-
gional government and landowners to work towards
common goals.

Long-term vision

Having a common, long-term vision with regard to
the use, management, or restoration of their natu-
ral resources is fundamental for the sustainability
of community-based forest management initiatives.
This was shown particularly in the cases of San Di-
ego de Tezains and El Choloque.

Social cohesion and respect to cultural identity

These are also contributing factors to success in CFM
initiatives. The cases of San Andrés, El Choloque,
and Cururd illustrate this. In Chinchinad the chal-
lenge faced by PROCUENCAS was to create a cul-
tural change in the attitudes of the local residents.

Strong organisation and leadership

Effective participation precludes the development
of an effective community organisation for which
strong leadership is also a key asset.

@ AFISAP in San Andrés shows a well-run organi-
sational structure that adequately administers its
management unit with social responsibility and
an enterprise vision.

@ ASPROBOS in El Choloque is a leader organisa-
tion that has empowered grass-root organisations
and is able to mobilise different stakeholders and
financial resources towards common objectives.

@ The ejido of San Diego Tezains has developed
a well-defined, mature organisational structure
with a clear long-term vision of natural resource
conservation.

Capacity for enforcement and conflict resolution

As part of communal governance approaches and
practices, the communities have taken seriously their
responsibilities and commitments when formalising
the use and management of their forest resources
and in respecting laws and regulations. Local deci-
sions regarding the protection of forest areas and the
drawing of rules and control measures for forestry
activities have also been important in empowering
communities and strengthening their capacities in
negotiation and conflict resolution.

@ In San Andrés, AFISAP’s activities to prevent and
fight forest fires as well as to crack down on il-
legal squatting and trespassing clearly show that
capacity.

@ In El Choloque, the organisation and functioning
of the Civil Self-Defense Committee is key to pre-
vent poaching and illegal logging in the protected
forest areas.

Effective and balanced strategic partnerships

The forging of alliances and partnerships with gov-
ernmental and non-governmental organisations has
been instrumental in advancing community efforts
towards achieving their forest management objec-
tives. The five cases exemplify this quite well, but
in particular:

@ San Diego de Tezains shows a successful strategy
of alliances with private, state, and semi-state or-
ganisations at various levels.

@ The community of Cururt established a technical
and economic cooperation agreement with a forest
company.

FORESTS UNDER PRESSURE — LOCAL RESPONSES TO GLOBAL ISSUES
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8.3.2 Forest resources, capacities, and
cultural and socio-economic aspects

Forest resources base and potential

Forest areas in the cases dealing with natural humid
forests range between about 26 000 ha (Cururu and
Tezains) and 52 000 ha (San Andrés) and are mainly
primary forests that have partially been selectively
logged. The production forests in San Andrés and
Cururd contain not only high-value timber species —
in particular mahogany, though the main commercial
volume comes from hardwoods — but also non-timber
forest species of high local value (construction, food,
medicinal use, etc.) and in the case of the Maya for-
ests, also resources that already have an established
market (xate palms, latex from sapodilla, allspice).
The forests in the Mexican case, on the other hand,
are mainly temperate with diverse combinations of
pine and oak, deciduous forest, and riverbank vegeta-
tion. The trend in these three cases is to diversify and
intensify (product value added) forest management
to include lesser-known timber species, non-timber
forest products, and even environmental services (as
in the case of Tezains).

In the cases of El Choloque and Chinchind, the
original forests in their respective territories have
been severely degraded and the efforts are directed
to protection, management, and restoration. The dry
lowland forests in northern Peru represent a valu-
able resource in terms of biodiversity and also val-
ued non-timber forest products, generating income
for local residents. The watershed of Chinchind is
characterised by fragments of primary degraded and
secondary forests along an altitudinal gradient, with
important ecological functions (water in particular)
that need to be re-established.

Contribution of forest resources to livelihoods and
local development

Forests are important to very important to livelihoods
in all selected cases. Communities involved in man-
aging their forests are receiving important economic,
environmental, and social benefits from conserving
and sustainably using their forest resources. Job cre-
ation, better salaries, and (re) investments in commu-
nity infrastructure and services are the main benefits
from forest management.

@ In San Andrés, AFISAP reinvests its earnings
with the aim of creating jobs and benefitting its
members and the population of San Andrés mu-
nicipality. These investments also contribute to
meeting the municipality’s health, education, and
infrastructure needs.
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@ In San Diego de Tezains, forest activities have
made an important contribution to reducing pov-
erty and improving the quality of life of fami-
lies in the ejido. The minimum salary pai