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Preface

In 1998, Dawkins and Philip published their important book Tropical Moist Forest
Silviculture and Management. A History of Success and Failure. In that book they
stated: “The main message from the past is that natural forest management can be
done; conservation and production are not incompatible; in fact, in some of the
circumstances the only way to conservation will be through the management of
the production of goods and services from the forest.”

Convinced of the trueness of this statement silviculturists working in all tropical
areas of the world have contributed to this book. It reflects the efforts of 46 authors
to specify the state of the art in tropical silviculture. The book aims at combining
two complementary aspects of tropical silviculture: first we would like to empha-
size its role as integrative scientific discipline linking ecological and socioeconomic
dimensions, and second we call attention to its role as an instrument to satisfy the
manifold demands of the multiple forest users, from livelihood over timber produc-
tion to provision of environmental services. Therefore, this book contains contribu-
tions from scientists, as well as from representatives of international institutions.
While the first parts of the book focus on forest users and new aspects in silvi-
culture, the latter parts are structured according to forest types. For maintenance
of high scientific standards, all articles are peer reviewed. All ten parts of the book
(with the exception of introduction and conclusions) are subdivided into one review
chapter giving an overview and introduction into the topic, followed by case studies
from Africa, Asia, and Latin America highlighting special aspects.

We hope this book will be useful to scientists, practitioners, and students
working in tropical forestry, especially to those managing tropical forests for the
provision of goods and environmental services in supporting them to do this in
a wise, adaptive, and sustainable manner and under concern of human needs and
social requirements.

February 2011 Freising
The Editors
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Chapter 1
Introduction to Silviculture in the Tropics

Sven Ginter

Abstract This chapter provides an introduction to the book Silviculture in the
Tropics. The development of the scientific discipline of silviculture is closely
related to the evolvement of the term ‘“sustainability” from stable provision of
wood in the eighteenth century to the provision of environmental services and
non-timber forest products nowadays. Silviculture as a scientific discipline aims at
mediating between natural sciences and societal disciplines. Several definitions of
silviculture in this context are presented in the text. Many principles of silviculture
in temperate ecosystems are generally valid in the tropics too. However, one main
difference from temperate silviculture is the exorbitant biodiversity of most of the
tropical forest ecosystems. This makes silvicultural planning and interventions
much more complicated, on the one hand, and compatibility with the aims of
conservation of biodiversity much more important, on the other hand. Since many
people in the tropics in contrast to those in most countries in temperate ecosystems
depend on forests for their subsistence and livelihood, silvicultural goals should
match the aims of rural development and reducing poverty. The second part of this
chapter provides an overview of the chapters in the book, which is subdivided into
eight main parts, each consisting of an introductory overview chapter, accompanied
by some case studies from different tropical continents. Parts II and III set the stage
for the following more specific parts. Part II deals with the different demands of
users towards forests, whereas Part III deals with the multiple new aspects in
modern forestry with strong impact on silviculture, from conservation of biodiver-
sity to use of non-timber forest products to modeling approaches in science and
practice. Parts IV-VI deal with silviculture in natural humid forests, dry forests and
special ecosystems such as mangroves and mountains. Parts VII-IX discuss forests
with stronger human interventions: secondary forests and planted forests for
productive purposes and for restoration. The book ends with a final, concluding
chapter.

S. Giinter

Institute of Silviculture, Center of Life and Food Sciences Weihenstephan, Technische Universitat
Miinchen, Hans-Carl-von-Carlowitz-Platz 2, 85354 Freising, Germany

e-mail: sven_gunter@yahoo.de

S. Ginter et al. (eds.), Silviculture in the Tropics, Tropical Forestry 8, 3
DOI 10.1007/978-3-642-19986-8_1, © Springer-Verlag Berlin Heidelberg 2011



4 S. Giinter

1.1 Tropical Forests and Changing Requirements

Almost half of the world’s forests are located in tropical countries (FRA 2010).
Latin America' has the largest tropical forest area (810 million hectares), followed
by Africa” (627 million hectares) and Asia® (489 million hectares). However, the
extent of annual deforestation is still enormous, mainly owing to conversion of
forests into agricultural land, especially in the tropics. More than seven million
hectares of forests are lost every year. An alarming loss of 2.2 million hectares
per year is attributed to Brazil and 0.7 million hectares are lost in Indonesia each
year. Also, the relative rates of deforestation are highest in the tropics: 9.7% in the
Comoros, 5.8% in Togo and 4.0% in Nigeria. The increasing demands on land
use, especially for food and energy, will probably aggravate this dilemma in the
future. Although direct employment of people in the forestry sector in relation to
the whole labor force of a country is usually below 1% (FRA 2010), the dependence
of people on forests for their livelihood is much higher. If deforestation in the tropics
continues, an increasing number of poor people will lose even their low existence
base, and the global human population will have to face the negative effects in relation
to climate, biodiversity and other environmental services. Of course, silviculture alone
cannot stop deforestation, but it can contribute to more sustainable management of
the renewable forest resources and hence can mitigate negative effects of defores-
tation and climate change.

The requirements of societies towards forests, forest services and products differ
in time and between cultures. Although early in human history the main aims were
collecting non-timber forest products (NTFPs) and hunting, in recent centuries the
main focus was on harvesting timber. Especially since the Brundtland Report of
the World Commission on Environment and Development (1987), the requirements
and aims have changed to meeting social objectives for values other than timber
(Benskin and Bedford 1995). Today, new challenges arise for forest management
and silviculture by the need to fulfill both the demand for products such as NTFPs
and timber on a local or regional scale and the needs for environmental services
such as conservation of biodiversity and mitigation of climate change on a global
scale.

1.2 Definitions and Concepts of Silviculture

The two main pillars of silviculture are reflected by the Latin words silva (meaning
“forest”) and cultura (meaning “cultivation”). Silviculture in this very basic sense
hence describes cultivation of forests, without implying any qualitative criteria or

'Without Argentina and Chile.
2Without Mediterranean countries.
3Only South Asia, Southeast Asia and Oceania.
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thresholds for best management practices. Thus, in its very literal meaning, silvi-
culture is rooted in social sciences as well as in natural sciences. However, it
is notable that “culture” is sometimes defined as the opposite of “nature” (Liebsch
2004). The composition of two apparently antipodal terms indicates the over-
arching objective of silviculture of balancing culture and nature. Silviculture in
its literal meaning consequently aims at mitigating and balancing the objectives of
conservation of forest ecosystems and functions and anthropogenic uses. Dawkins
and Philip (1998) stated that the basis for silvicultural objectives is defined by social
requirements within the limits of what is technically possible.

Managing forests without considering the impacts of interventions on an eco-
system, as a kind of “one-way-management,” is as old as humankind. The increas-
ing human population and pressure exceeding the regeneration capacity of forest
ecosystems necessarily causes destruction of wilderness and loss of biodiversity,
e.g., by overhunting of animals and intensification of agriculture several thousand
years ago (Eastwood et al. 2007; Horan et al. 2003) or exploitation of high-timber-
value species such as mahogany in Central America starting some 100 years ago
(Lamb 1966). With forest goods and services becoming scarce (not exhausted),
it is essential to look for a long-term balance between the needs of humans and
conservation of nature. The beginning scarcity of natural resources can be consid-
ered as an alarming signal from nature for humans to modify and adapt their silvi-
cultural activities. Increasing awareness that forests are limited natural resources
is hence the basis for silviculture in the context of sustainable forest management.
A proactive balancing between apparently detrimental objectives requires a sound
analysis of ecological and economic processes and optimization of trade-offs and
interactions in order to avoid exploitation of natural resources. Thus, measuring
and quantifying the signals of scarcity are important instruments for silviculture.

Price is frequently considered to be a good indicator of scarcity or shareholders’
perception of scarcity. “The conventional economic approach seeks to maximize
the present value of a stream of aggregate benefits less costs” (Toman and Ashton
1996). The difficult task of including public goods and services in the microeco-
nomy is one example of “imperfect markets” (Stiglitz and Walsh 2010). This term
indicates the possible limitations of purely market driven forestry to achieve sustai-
nability. Additionally, the current revenues are based on decisions and silvicultural
operations carried out decades and sometimes even hundreds of years ago. Silvi-
culture today, in turn, has to set the course for economically profitable and eco-
logically sustainable management in the future. A further problem of markets is
strong time preferences of forest users, since future yields are less reflected in
current prices than yields today. Discounting is a common instrument to overcome
this problem, but it is questionable if all economic and ecological risks can really be
represented correctly by discount rates. Unfortunately, it is still common practice to
manage tropical forests without sound knowledge of sustainable yields or signifi-
cant impacts of human interventions on ecosystem functions and services. Forest
management under uncertainty and without considering risks, on the one hand, and
lack of ecological knowledge (especially regarding yields and long-term damage to
the remnant stand), on the other hand, may hardly set the stage for sustainability in
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the future (Knoke 2010). Besides economic indicators, globally comparable eco-
logical indicators for disturbance of ecosystem functions and for defining thresh-
olds of “responsible management” are required (Raison et al. 2001). Several
international organizations are working on transparent and reproducible lists of
indicators of sustainability. However, bridging this gap of missing knowledge may
be the major challenge for foresters and economists in the future.

Despite economic and ecological dimensions, social aspects play a key role in
sustainable forestry too (Weber-Blaschke et al. 2005). Dawkins and Philip (1998)
gave an illustrative example: “what happens to a swiss forester if his precautions
against protective functions of alpine forests such as avalanches, fail and result in a
loss of human life?”” The answer of the forester is: “I have to walk behind the coffins
to the graveyard with the villagers.” In this example, the protective functions are
less driven by economic processes than by social control. On a global scale this may
raise the question of who will take responsibility for global climate change or loss
of biodiversity due to human pressure. Although social control may lead to effec-
tive management of protective functions on a local scale, the global mechanisms
of social control for achieving “responsible management” are still unsolved (Toman
and Ashton 1996).

In the context of sustainable forest management, several definitions of silvicul-
ture have been proposed. In the following I will highlight just a few of them:

¢ Silviculture “is sometimes called the growing side of the forestry business: the
cultivation of woods or forests; the growing and tending of trees as a department
of forestry (in Oxford English Dictionary 2nd edition, 1989)” (Dawkins and
Philips 1998).

e The art of producing and tending a forest; the application of knowledge of silvics
in the treatment of a forest; or the theory and practice of controlling forest
establishment, composition and structure, and growth (Smith et al. 1996).

Although these definitions mainly refer to application of activities in the forest,
the following ones include aims and objectives. They integrate the requirements of
society towards the forests. These more comprehensive definitions explicitly imply
ecosystem functions and products and services far beyond timber production. They
create a link to sustainable forest management. In the following definitions, the
scientific character of silviculture is highlighted instead of the rather descriptive and
artistic point of view above. They are generally valid for the tropics too.

e In his book Silviculture in the Tropics, Lamprecht (1986) cites Leibundgut:
“Today, silviculture considers the forest as ecosystem. It aims at regulating all
life processes in an ecologically stable forest and organizing its establishment
and regeneration in a way that all needs related to forests are fulfilled best
possible and sustainably, i.e. in a permanent and rational manner.”

e Silviculture investigates the consequences of decisions about the treatment of
forest ecosystems in order to fulfill present and future human needs (Knoke
2010).
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Silviculture is designed to create and maintain the kind of forest that will best
fulfill the objectives of the owner and the governing society. The production of
timber, though the most common objective, is neither the only nor necessarily
the dominant one (Smith et al. 1996).

1.3 Main Differences Between Silviculture in the Tropics

and Temperate Zones

There are two main aspects from both natural and social dimensions with a strong
impact on silvics and management in the tropics that have to be stressed with more
emphasis:

The high number of tree species complicates botanical identification in the field.
Mostly, fertile samples are required for correct identification. Additionally, higher
tree diversity is usually accompanied by a lower number of harvestable indivi-
duals per hectare, with some exceptions (e.g. in Southeast Asia, where dipter-
ocarps with high timber value dominate the upper canopy in many cases, peat
swamp forests, mangroves). Further, biodiversity is recognized as a global value,
but up to now does not provide economic benefits to tropical land owners. Thus,
balancing conservation and economic interest will be of higher importance than
in temperate forests.

Many countries in the tropics are developing countries or countries in transition.
In addition to all forest functions in temperate zones, tropical forests have to
fulfill subsistence needs in many cases and suffer from higher human pressure.
They are frequently converted into alternative land-use forms which provide either
food or cash crops with higher economic returns, at least from a non-sustainable
and short-term point of view. Further, many governments have poor or almost no
control over the forests and cannot balance conflicting land-use interests prop-
erly. Users’ needs, of course, are different from and often much more dynamic
than those of users in temperate ecosystems. According to the above-mentioned
definitions, silviculture in the tropics therefore requires much more careful inte-
gration of the social and political dimensions. Decisions and treatments which
have long-term effects on the ecosystem should consider that the users’ needs
may change rapidly.

1.4 Focus and Structure of the Book

The book addresses scientists as well as professionals from the fields of tropical
forestry, conservation and landscape management. Each part starts with a general
overview chapter as an introduction to the topic and which summarizes the state of
the art. Case studies from different tropical regions in each part give more detailed
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insight into special regional, technical or social aspects. All chapters have been
peer-reviewed.

To provide a broad overview of the different concepts of tropical silviculture, the
book is designed as a participative coproduction by authors from all regions of
the world, i.e. authors from Africa, the Americas, Asia, Europe and Oceania. It is
scientifically based, but is addressed at application. Therefore, authors from non-
scientific institutions which aim at finding practical solutions for balancing human
interests with conservation such as the Food and Agriculture Organization of the
United Nations (FAO), Deutsche Gesellschaft fiir Technische Zusammenarbeit
(GTZ), Deutscher Entwicklungsdienst (DED) and Stichting Nederlandse Vrijwilli-
gers (SNV) contributed several articles.

Forest users are given greater attention in this book than in other books related to
tropical silviculture. This is attributed to the consideration that the requirements of
humans finally set the frame and define the aims for management and silviculture.
In Part IT (with a review in Chap. 2 by Kotru and Sharma) we include three case
studies representing different points of view covering “classical” forestry manage-
ment by concessions, community forestry and the latest developments in access and
benefit sharing.

Part III (with a review in Chap. 6 by Weber) introduces current global aspects
which may have a strong influence on silviculture in the future. On the one hand,
short-rotation plantations are emerging around the world, aiming at the highest
possible yields in the shortest possible intervals (see Chap. 9 by Onyekwelu). On
the other hand, there is increasing demand for buffer zone management mitigating
the increasing human pressure on protected areas and conservation of biodiversity
and genetic resources (see Chap. 7 by Putz and Chap. 8 by Finkeldey), for example
by including NTFPs in silvicultural practices (see Chap. 10 by Vantomme). The
demands for both maximization of timber and conservation do not necessarily fit
together and require appropriate management and decision-supporting tools.
Growth and yield predictions are essential prerequisites for sustainable manage-
ment. Thus, it is surprising that wood production and, even worse, the financial
consequences of forest management and silviculture are poorly assessed in many
areas of the tropics (see Chap. 11 by Knoke and Huth).

After forest users and new aspects in tropical silviculture have been introduced,
the book is subdivided into parts on (semi-)natural forests and planted forests
according to the FAQ’s classification (FAO 2006). The (semi-)natural forests are
discussed in four book parts. Whereas Part IV (with a review in Chap. 12 by Ashton
and Hall) refers to humid forests with emphasis on timber-rich forests of Southeast
Asia, Part V (with a review in Chap. 16 by Fredericksen) covers the drier ecosys-
tems with a more pronounced dry season or less rainfall, or both. Here, the main
focus is on the neotropics. However, the chapters on both wet and dry forests cover
the whole of the tropics and are accompanied by case studies from all tropical
regions. Changes in dry season length and precipitation among forest types and
regions are continuous and any classification will cause abrupt interruptions in
some cases. The authors and the editors roughly followed Holdridge’s classifica-
tions, with exception of the Meliaceae. The latter are placed in Part IV, despite their
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distribution ranges covering both wet and dry forest formations. However, their
silviculture tends to be more typical of humid forests. Additionally, the silviculture
of the major tropical tree families Dipterocarpaceae and Meliaceae with highly
appreciated timber can be compared directly in one book part.

Because it is not possible to cover all forest ecosystems in the world in this book,
Part VI (with a review in Chap. 20 by Gtinter) considers two climatically azonal
forest formations, mangroves and montane forests, both of them at opposite posi-
tions along the altitudinal gradient. Exemplarily to other forest ecosystems at
ecological margins, the role of payments for environmental services is discussed
in this part. Owing to increasing human pressure, secondary forests are an expand-
ing forest formation worldwide. Therefore, special reference is given to this
often neglected topic in Part VII (with a review in Chap. 23 by Akindele and
Onyekwelu).

Parts VIII and IX on planted forests cover forest types with a stronger human
component. The two parts are dedicated to two different aims: Part VIII (with a
review in Chap. 27 by Onyekwelu et al.) provides an overview of the broad field of
plantation forestry in terms of wood production, and Part IX (with a review in
Chap. 30 by Weber et al.) refers mainly to planting for restoration purposes and
rehabilitation of ecosystem functions. However, these two parts have smooth
transitions: protective functions do not exclude wood production and wood produc-
tion could be compatible with ecosystem functions.

Final conclusions are given in Chap. 34. On the basis of the contributions to this
book, Giinter et al. extracted five trends for modern tropical silviculture.
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Abstract From a frugal use of tropical forests by primitive indigenous commu-
nities a few centuries ago, their utility has grown to global significance with a wide
array of goods and services sought by the world community. This evolutionary role
of tropical forests, however, has come at a cost as these forests are under severe
threat owing to persistent overuse. It is widely accepted that with the dawn of
colonialism across the tropical belt, extraction of forest products for industrial use
and infrastructure became intensive, and energy and livelihood demands of the
growing population of forest-dependent communities soared. The resultant defor-
estation and forest degradation under state ownership was countered by handing
over management to local communities. It has clearly emerged that tenure security
is the key for getting communities committed to judicious management in the long
run. With the increased demand for sustainable yield of goods and services,
consultative processes amongst a range of stakeholders became important to mini-
mise conflicts and influence policy and management in practise. Learning experi-
ence shows that for sustainable management of tropical forests state and
community partnership is unequivocal, social inclusion and governance issues
must be resolved, value addition of forest products must add to the local economy
and employment, technical management must be simplified and the climate agenda
must be addressed. Moreover, since sustainable forest management can no longer
be seen in isolation from the politics and practise of other sectors regarding forests,
it is inevitable that institutional capacities, learning and knowledge networks,
participatory monitoring and advocacy forums are consolidated across vertical
and horizontal levels of governance and relevant sectors.
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2.1 Context

2.1.1 Forest Use in the Tropics from a Historical Perspective

From a mere frugal use of intact tropical forest ecosystems by insignificant forest
dweller populations barely a few centuries ago, these forests in the twenty-first
century have evolved to a global natural asset for a broader delivery of goods and
services sought by a range of stakeholders (e.g. subsistence farmer, wood industry,
conservationists, traders). Since CoP 13 (e.g. the Bali road map in 2007), the status
of “free for all” of tropical forests owing to their immense growth and biodiversity
potential has found defining attention in the emerging challenge of countering
greenhouse gas emissions as the root cause of climate change. Following it up,
CoP 15 in Copenhagen (2009) highlighted the role of forests in sequestering
greenhouse gases and made cost-effective and efficient forest management a
prime agenda. However, this radical shift in the thinking on and use of tropical
forests has come at a significant loss. The Global Forest Resources Assessment
2005 (FAO 2006) of the Food and Agriculture Organisation of the United Nations
(FAO) mentions the net loss in forest area at the global level during the 1990s was
an estimated 94 million hectares — an area larger than Venezuela and equivalent to
2.4% of the world’s total forests. In another estimation for tropical forests, natural
dense broad-leaved forest covers 1,260 million hectares, or 9% of Earth’s total land
area (Barbier and Burgess 2001). Despite increased awareness of the importance of
these forests, deforestation rates have not slowed.' Analysis of figures from the
FAO shows that tropical deforestation rates increased by 8.5% from 2000 to 2005
when compared with the 1990s, whereas loss of primary forests may have expanded
by 25% over the same period. The rate of primary forest loss has doubled in Nigeria
and Vietnam since the 1990s, whereas Peru’s rate has tripled.

Although extensive, the world’s forests have shrunk by some 40% since agricul-
ture began 11,000 years ago. Three quarters of this loss occurred in the last two
centuries as land was cleared to make way for farms and to meet the demand for
wood. As a classic example of forest decimation, Haiti, with a forest cover
estimated at 3% of all land area, has experienced severe degradation of its natural
resources and a significant change in its land cover. Although deforestation in Haiti
is obviously multifaceted, one issue emerges from empirical analysis in explaining
deforestation: land tenure. A study was made on the causes of deforestation in Haiti,
particularly in the Forét des Pins Reserve, using the annual average area of cleared
forest per household as the dependent variable. Data were collected with the use of
a survey instrument administered to 243 farm households in 15 villages inside the

'The Draft Global Forest Resource Assessment 2010 of the FAO reports that there is slowdown of
the deforestation rate. However, South America and Africa are having a higher net annual loss of
forests (2000-2010) and Asia, especially owing to afforestation in China, India, Vietnam and
Indonesia, is showing a net gain. Between 2000 and 2005, Africa and South America experienced
the largest net forest losses (21.87 and 19.01 million hectares, respectively).
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reserve. Tobit regression results revealed that household size, education of the head
of the household, land tenure regime and farm labour are important factors affecting
land clearing.

Given the above account and accelerated changes in tropical forests occurring
since the early 1960s, largely attributed to population and economic growth, the
mechanisation of extraction techniques, and increasing means for transportation
(ITTO 20006), the tropical forest ecosystems are rated as the most threatened forest
ecosystems in the world (Millennium Ecosystem Assessment 2005). The grave
implications of such devastation can be seen from the fact that these forests shelter
nearly half of Earth’s biodiversity, capture carbon, protect water, food and soil
resources, and provide timber and other forest products for consumption and
commercial use (FAO 1995, 2001). Subsequently, this has serious implications
for an estimated 350 million indigenous and tribal peoples at least partly dependent
on forests, including some 60 million who are substantially dependent on forests for
their subsistence and livelihoods. These forests are particularly located in develop-
ing tropical countries and therefore are very important to the poor and women, who
shoulder much of the burden of hauling wood and collecting and marketing forest
products. Many such forest-dependent communities, ethnic minorities or farmers
lack both land security and political representation (Wolvekamp 1999).

2.1.2 State Control of Tropical Forests

Transformation of the use and expectation from forests has historically started
from very primitive tribal/indigenous communities living within or on the fringe
of forest areas fulfilling their livelihood-oriented basic needs. Tropical forests
thinly surrounded by humans were the ultimate local saviour socially, economi-
cally, culturally and spiritually. On the other hand, there are some areas where
civilisation was built in harmony with the forest. Forest civilisation, developed by
Indio people, which was destroyed by the European invasion, is a good example of
coexistence between humans and nature. However, it has to be acknowledged that
the low-population factor certainly helped the cause of balanced use of the forest.
Similarly, for more than 400 years two distinct ethnic groups, the Chachi and Afro-
Ecuadorians, through their respective cultural practises have managed forests
sustainably, providing them with food, clothing, medicine and ritual necessities
(Gamboa, in Colchester 2001). This umbilical relationship between tribal people
and forests was first disturbed in the colonial era. Heske (1937) described dense
forests in India as the ultimate edifice for the spiritual philosophy this country has
given to the world. Colonial expansion in the mid-nineteenth century in India was
marked by the establishment of railways spurring greater access to forest resources
which were fed to industrial revolution back home. Hence colonial government
claimed large tracts of forests as forest administration also was established in the
1860s. Since then, the issue of land rights and indigenous peoples, especially in the
forestry sector in India, has been highly sensitive because many tribal communities
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have been divested of their customary rights for purposes such as large dams,
mining, timber contracts or biodiversity conservation.”

The presence of colonial powers in the continents with tropical forests had the
effect of causing reorganisation in local land use and power structures in response
to colonial markets and government pressures. Even though the colonial powers did
not seek massive changes in the ownership structure of land use and power, enough
damage was done to break down the traditional structures (Vosburgh 2003).
Nevertheless, colonial governments were strongly in favour of absolute proprietary
rights of the state over the forest, and state monopoly. Not enough consideration
was given to the fact that customary use of norms by local people was regulated by
their indigenous institutions and by customary relations within and between villa-
gers. All uncultivated land went to the state while discretion of rule prevailed.
However, the exponential population growth since the beginning of the twentieth
century is very much coherent with the mounting pressure on tropical forests as
both locally growing populations and industrial needs of the developed world
targeted these forest ecosystems. Hence, according to the FAO Forest Resources
Assessment, Earth’s forested area is in decline, mainly due to the conversion of
forests to agricultural land (FAO 2005). With sovereignty of several erstwhile
colonial states returning around the mid-twentieth century, the ownership of forests
was consolidated centrally by the independent states, promoting the culture of
control and command.

2.1.3 Emerging Set of Stakeholders and Conflicts

The major processes associated with deforestation are largely anthropogenic,
including clearing land for agriculture and livestock production, human settlement,
commercial logging, mining, hydroelectricity projects and military activities
(Kaimowitz and Angelsen 1998; Allen and Barnes 1985; Bawa and Dayanandan
1997; Rudel and Roper 1997). Nevertheless, higher deforestation and forest degra-
dation rates after the postcolonisation phenomenon indicate that centralised forest
governance systems treated forests largely as “revenue cows” as emerging states
tried to build on the new development paradigms of agriculture expansion, cattle
ranching on clear-felled forests for meat production, industrial growth and massive
infrastructure establishment. Development largely occurred in emerging urban
centres as growing but alienated rural populations (e.g. in India, Bangladesh,
Indonesia, Malaysia, Haiti, Democratic Republic of the Congo, Brazil) based on
subsistence added to the anthropogenic pressure on the forest ecosystems. The
“control and command” management of forests akin to centralised governance
systems went hand in hand with the gradual alienation of authentic forest users

%In 2008 the Indian parliament passed the forest tribal rights bill but its implementation is still
inadequate.
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from traditional access to forest resources. One of the key features of this top-down
system of forest use was the induction of “concessionaries” in good company with
states as an agent to log the forests clean. That centralised systems of forest
governance cannot be the harbinger for the rescue of tropical forests was very
much evident from the “Rio Summit” in 1992. This summit was instrumental
through the adopted Agenda 21, to endorse the participatory role of local commu-
nities in decision-making favouring sustainable forest management. It is also more
than 40 years since discussions were initiated for an international tropical timber
agreement, in an early attempt to align the conservation and development of
tropical forests. Hence, for about two decades there has been a popular move to
devolve forest governance from centralised government to a lower level of govern-
ment (e.g. civil society, local governance bodies, private sector).

Global interest in sustainable management of tropical forests has emerged. Partly this
is evident from the fact that the focus is on identifying principles, criteria and indicators
on the basis of which sustainable forest management can be judged. As a result of
renewed global attention to safeguard forest cover whilst sustainable use occurs, there
are now many people with an interest or stake in forests. Transformation of the stake in a
forest from a single user to multiple stakeholders in formal and informal institutions is
therefore bound to generate clash of interests. This brings in the accessibility and rights
issue of actual forest dependents for whom forests are the primary assets for supporting
their livelihoods and local economy. Nepal’s case is a classic example of shifting of
ownership and with that the power of exclusive use of its forests from a “free for all
status” prior to 1957 to a more people-oriented forest governance (see Fig. 2.1) after a
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period of strong state control. Figure 2.1 can also be seen in the context of a growing
number of stakeholders having a stake in a power game regarding forest governance as
well as their interests in sustainable forest management after an era of deforestation and
forest degradation. From the sheer basic needs logic to paradigmatic focus on ecosystem
services multi-stakeholdership is characteristic in the dispersed power situation. In turn,
forests from the cradle of civilisation and culture have become objects of multiple
interests and stakeholdership for the economy and conservation. Decision-making
cannot be firmly unilateral or monopolistic but must be collective and consensual.
The timeline below the picture in Fig. 2.1 also shows a clear increase in the number
of interest groups or stakes. All these stakeholders have different rights and interests
along a continuum of relevance for day-to-day forest management (Colfer 1995).

With increased population, increased consumption and higher demand for Earth’s
resources over the past century, forest governance has become a burning issue. This is
also because the state’s monopoly has simply not worked. Forest governance changes
ushered in through decentralisation processes across the globe have resulted in several
stakeholders articulating their interest and role to shape governance and with that
forest management in a consultative mode. For instance, having two chief stake-
holders, i.e. state and local communities, and adopting community forestry has boded
well for Nepal because the historically high rate of forest loss of 0.5% annually (i.e. of
forest and shrubland combined; DFRS in R-PIN Nepal 1998) since 1978-1979 has
been slowed and there is formidable evidence suggesting that community-managed
forest regimes lead to reduced deforestation and forest degradation. This was partly
assessed for the hills, where community forest management modality is well
anchored. Despite the genuine attention given to participatory forest management,
addressing the drivers behind deforestation and forest degradation remains elusive.
From the angle of poverty as one of the key drivers for such a situation, the complex
connection between forests and human livelihoods has led to criticism that forests are
poverty traps, as not enough wealth is generated for poor communities to escape
poverty (The Forest Dialogue Review 2009). On the other hand, the barrier of an
inadequate or weak enabling framework has meant that the value addition of forest
products to promote business cases on pro-poor and socially inclusive forestry has not
reached the “economies of scale” stage. In an interesting study, forest tenure distribu-
tion by tenure categories was analysed for 25 of the 30 most forested countries
(Sunderlin et al. 2008), showing that 74% of the forest land is still with the state,
and a mere 11% has been given to local communities for management.”

The challenge of reducing deforestation in the tropics as shown above is
complicated by the fact that, in most cases, it results from a combination of social,
economic, political, biophysical, historical and other factors, indicating that rather
than one single mechanism, a mix of policies and approaches is required (Geist and
Lambin 2001). Accordingly, policies aimed at curbing deforestation and forest

3As per the FAO’s Draft Global Forest Resource Assessment 2010, up to 80% of the world’s
forests are publicly owned, but ownership and management of forests by local communities,
individuals and private companies is rising.
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degradation in the tropics range from strict preservation of undisturbed forest areas,
to land-use policy reform, promotion of timber plantations, and regulation of forest
use, through to market-based incentives for sustainable forest management. How-
ever, with the growing dominance of capitalism and democracy as global operating
standards, the concept of private property lies at the heart of political and economic
assumptions. Through its policy instruments the state is increasingly trying to
harmonise its interests with the interests of local communities. On the other hand,
local communities struggle to maintain a balance between their societies and forest
environments when faced with rising populations, growing demands for basic needs
and money, and increasingly strong external physical and psychological pressures
(e.g. through outmigration of youth and deficient local labour) through forced state-
led development concepts.

2.2 Tenure Security as a ‘“Panacea”

In 1989, the FAO published the Community forestry rapid appraisal of tree and
land tenure, which referred to tenure as a “bundle of rights” to land and trees. In the
publication it was argued that forest initiatives need to develop a “tenure strategy”
that constitutes an incentive for tree planting and forest management. Two decades
later, tenure across the tropics has emerged as a fundamental issue in efforts to
achieve sustainable forest management and to meet the needs of the rural poor,
including the right to food (FAO 2006, 2007). Although most of the world’s forests
remain under public ownership and state control, especially in developing
countries, a diversification of forest tenure arrangements is taking place as stake-
holdership in forest sector multiplies, and as a result of that, in various regions of
the world revised forest policies and laws are put in place. The nature of these new
tenure settings differs considerably, reflecting the past and recent history of the
countries, the different approaches selected by governments to improve forest
management, and also the growing voices of local stakeholders demanding recog-
nition of their rights and a role in decision-making. Many of the tenure reform
processes such as privatisation, titling and restitution or redistribution of land are
not adequately implemented because of a weak enabling environment, a lack of
involvement of the beneficiaries in decision-making about the new tenure arrange-
ments and poor communication. Inevitably, this creates insecurity, mistrust and
conflict, increases the fragility of tenure and reduces interest in proper forest
management. The analysis of different forest tenure arrangements, including
those that are the result of tenure reform, shows that a number of important
elements have to be in place to make them successful. These range from a
supporting policy, legal and institutional framework to strengthening the capacities
of all stakeholders involved, including the staff of state institutions initiating tenure
reforms.

Current tenureship for forest land across the tropics has a colonial heritage and
exists along the communal tenure system. As the issue of land awareness comes to
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the fore, engendered partly by population pressure, relative price changes and the
commoditisation of land, conflicts develop: farmer—grazier, farmer—farmer, indige-
nous people—state, etc. These inconsistencies in the tenure system reduce the
possibility of negotiating lasting solutions in land-related conflicts (Colfer et al.
2008). The social cost of this behaviour is limited not only to mutual distrust but
also to opportunity costs of both time and financial resources mobilised by the
parties in conflict to follow up legal procedures (Baye 2007). It is evident from the
above account that the traditional land-use system is being altered by a global
environment which imposes neoliberal reforms such as privatisation and liberal-
isation. The context is further reinforced as the commercialisation of agriculture,
pastoral and forest products is reshaping relations between production and
exchange, leading to new demands for access to and control over land and its
related assets. Land tenure systems influence and are influenced by conflict situa-
tions, which engender insufficient access to primary assets — a situation that is the
outcome of economic, social and political processes, and their interactions. These
interactions are mediated through a wide range of both formal and informal
arrangements, including tenure arrangements. Rapid changes in economies, envi-
ronmental conditions and social structures demand institutions that can transform
themselves to meet new priorities and shifting demands (FAO 2008); hence, there
are uncertainties in arriving at the right mode of tenure.

2.3 Characteristics of Forest Users

2.3.1 From Devolution to Multistakeholdership

The previous points have elaborated a historical context of forest use in the tropics,
which has now culminated in a forest sector that attracts wider interest and
commitment from a network of actors ranging from policymakers to resource
managers, and from advocacy groups to private companies. However, despite this
change in stakeholder scenario, in many countries the state has maintained control
over land and forest resources as part of its power base. In practise, however, “many
governments continue to prove unable to carry out the responsibilities they give
themselves. Policy options inappropriate to local contexts, weak institutional
capacity to implement them and corrupt and rent-seeking behaviour all contribute
to limit the effectiveness of state control” (Cotula and Mayers 2009). What usually
drives governments to engage in tenure reform by granting management rights or
ownership of forests or both to different stakeholders (private individuals, compa-
nies, communities or other local groups or to a combination of several of these) is
the need to devolve management responsibilities to those who are closer to the
forest and have a stake in its conservation or who may have better capacity for
forest management than state institutions. A second objective may be to promote
local economic development by providing opportunities for poor local people to
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generate income from the management of forest resources. Devolution of owner-
ship or management rights or both may also be part of a general decentralisation
process. In some circumstances, however, tenure reforms are the consequence of
the realisation of the state’s failure to prevent further degradation, rather than a
search for more efficient and socially acceptable management approaches. The
international community and also the emerging voices of farmers and communities
in the countries themselves are putting national governments under growing
pressure.

Increasing devolution of ownership or management rights ultimately results in
more diversified forest tenure systems that are officially recognised. It helps legalise
de facto existing tenure systems by providing more tenure security to those who
depend on forests for their livelihoods or who use forest resources to generate
income. As a result, more diversified tenure arrangements have the potential to
contribute to poverty alleviation and to reducing deforestation and forest degrada-
tion. In situations where the capacity of state institutions is weak, especially at the
local level, diversification of tenure systems involving local stakeholders may also
contribute to more sustainable management of forests and to reducing deforestation
and forest degradation. It should be emphasised that security of tenure is a neces-
sary but not sufficient condition for effective forest management and has to be
accompanied by an appropriate policy, legal and institutional framework. It also
has to take into account the local context: simply introducing models from other
countries has generally resulted in failure.

Land tenure and resource availability can play a critical role in the land-use
decision-making process, resulting in different types of land-use changes. A study
in Thailand investigated the role of land tenure security and farm household
characteristics on land-use change in the Prasae Watershed using geographic
information system and farm-level data. Conversion of forest to annual crops
and subsequently to perennial crops was a typical land-use change from 1982 to
2004. Tenure insecurity was found to be associated with deforestation and forest
encroachment. Insecure landholders adopt perennial crops to acquire basic land-
use rights and entitlement to subsequent legal registration, whereas more secure
land tenure is seen to have economic advantages for production and long-term
investment. In case study 2.2 (Kotru 2009), rehabilitation of degraded forest land
through the community’s involvement in forest management brought a drastic and
positive change to the local forest ecosystems. Although land tenure security can
act as a crucial factor in land-use decision-making, farmers opt for different land-
use options on the basis of characteristics such as farm size and available labour.
It emerges from the above discussion that an effective policy should aim to
improve both farm productivity and land quality while protecting the remaining
forest.

Tenure reforms should be incorporated in a broader context that includes
governance and regulatory frameworks; conducted in isolation they are bound to
fail or have limited impact. Empowerment will not come from titling alone, and
titling does not ensure the capacity to benefit from forest resources or their equitable
sharing, but requires a lot of additional cross-cutting support. From the above
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historical account it emerges that sociopolitical, socioeconomic and environmental
needs and compulsions have largely influenced how tropical forest ecosystems have
been used. State-designed policy frameworks, in general, have increasingly
adjusted to the emerging needs of inclusive participation of forest-dependent com-
munities (e.g. the case studies in this chapter). The institutional analysis and
development framework proposed by Ostrom (1990, 2005) as the core of commu-
nity-based resource management theory in a way matches the current attempt at
democratisation in the forest sector. Along a value chain of forest products and
services, it tries to define the physical environment, attribution of communities to
the action area, actors and action situations, thus generating patterns of interaction
and outcomes. Figure 1 shows that from state dominion in the 1950s to the
democratisation process of the mid-1990s, a wide spectrum of direct and indirect
forest users are interested in the forest sector. The so-called multistakeholder
process in the forest sector is an emerging paradigm articulated, for example, in a
piloted District Forest Coordination Committee (DFCC) directive (MoFSC 2005).
The aim of establishing DFCCs is to institutionalise the forest sector decentralisa-
tion process and to promote good governance in biodiversity conservation and
forestry sector management. DFCCs are promoting multistakeholder representation
in decision-making processes, raising ownership in forest sector programmes,
capitalising social learning, managing their problems and disputes internally and
thereby raising a sense of self-reliance through generating and mobilising locally
available resources (Rana et al. 2009). Issues affecting the district forest sector are
openly discussed and special attention is given to livelihood improvement and
forest product distribution for the district population as a whole. The other aspect
of multiple users becoming part of the forest sector is related to the recognition that
third-generation issues (e.g. more income and employment, pro-poor and inclusive
outreach, enterprise-oriented forestry) are yet to be addressed despite progress
made in community-oriented approaches (e.g. learning from Nepal, Indonesia and
India). Therefore, as the range of goods and services derived from forests has
increased, forest users have undergone changes in their profiles, each exercising
differential strategies to use and manage forests.

2.3.2 Main Stakeholders and Their Characteristics

Important stakeholders and methods to identify and define these are widely applied
(Colfer 1995). The rationale behind this identification of stakeholders originates
from the premise that all stakeholders have the common interest of sustainable
forest management providing a flow of goods and services on a continual basis.
Accordingly, stakeholders may be distinguished on the basis of their proximity to
the forest, preexisting rights, dependency, etc. The categorisation adopted in the
following sections takes a practical approach of significance emerging from the
historical context described earlier, and as being direct stakeholders.
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2.3.2.1 Forest Dwellers (e.g. in Brazil, India, Indonesia and Myanmar)

This type of user — often termed as “indigenous groups” — is clearly the most
important stakeholder and is still prevalent across the rich cover of tropical forests
and follows a livelihood strategy dependent on forests. Although this type of user
may have a role as a hunter, gatherer, etc., the use is generally within the sustain-
ability levels. This type of user is closely related to the aspect of “shifting culti-
vation” and is currently coming under extreme stress owing to reduction in forest
cover. The situation is further complicated by increased control of forest cover by
the state and alienation of indigenous forest users, state’s often unplanned develop-
ment initiatives (roads, hydropower dams) in and around forest areas and overall
restrictive policies of states to focus on conservation. Increasingly, such a user type
is seen as an encroacher on the forest although there are also policy processes in
operation where the rights of such tribal/ethnic groups are being secured (e.g. Tribal
Forest Rights Directive in India, rights of forest-dependent ethnic groups in the
proposed new constitution in Nepal, forest rights for ethnic groups in Brazil). It is
interesting to note how fast indigenous peoples’ interests and rights are being
recognised and applied by various countries in Asia and by international develop-
ment agencies. Historically, different legal, economic and political situations have
marginalised them from communal management of land in their ancestral domains.
And current state policies, laws and development programmes generally do not
accept the domains of indigenous peoples and attempt to divest such lands from
communal management. However, there are reasons for optimism. Organisations of
indigenous peoples and forest-dwelling communities are fast gaining voice and
opportunity, and after decades of limited action many countries are beginning to
consider far-reaching legal and policy reforms. There is a major opportunity to
advance the rights and livelihoods of forest peoples by establishing the institutional
foundations for sustained conservation and forest-based economic development.

2.3.2.2 Subsistence Users

These users have quasi-shifted from a purely forest dependent lifestyle to a more
agrarian orientation where conversion of forests into agroforestry and homestead
systems dominates. Although dependence on farming dominates, these users exist
in all tropical countries using forests for subsistence. The International Labour
Organisation (ILO") estimates that for every job in the formal sector in forestry
there is another one (or two) in the informal sector (ILO 2001). It is because of these
users that degradation of such ecosystems can be immense (e.g. grazing, conversion
of forest cover into agriculture). It is also here that community-based approaches
have been initiated on a large scale. Owing to their better accessibility to the state’s

*ILO Convention 169 is a binding international treaty to exclusively deal with the rights of
indigenous and tribal people.
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delivery systems, this group is very well networked to advocacy institutions,
markets, politicians and development programmes in general.

2.3.2.3 The State as a “Revenue Monger”

The state is certainly the main user and owner to date (e.g. 74% of forest land is still
with the state). This use was primarily for generating revenues barely two decades
ago, but increasingly a balance is being sought between conservation and produc-
tion. Similarly, the state is increasingly realising that forest degradation cannot be
controlled through command and policing but can only be controlled by inclusion
and empowerment of forest dwellers and subsistence users (see Sects. 2.3.2.1 and
2.3.2.2). In the power game of authority over forests, states have started to yield
management rights to immediate and primary users on the ground. Most of the state
institutions have an old structure hardly adapted to the fast-changing forest sector
scenario (e.g. climate change agenda, decentralisation process, private sector
involvement). Hence, the capacities of such institutions to address the emerging
needs of the sector have enormous deficiencies. Apart from this, a genuine aversion
for change management brings about a resistance to reform processes, making
adaptive structural and service delivery changes tedious and abnormally slow.

Nevertheless, the forest sector in previous decades has partly lost its instrumen-
tal role in providing revenues to the state as protection-oriented conservation
strategies have unfolded.

2.3.2.4 Private Profit Makers/Concessionaries

Although users of this type may not be the owner of the forest, they wield a lot of
influence in designing the management of some of the richest tropical forests
around the globe (e.g. in Brazilian rain forests, Indonesian and Malaysian conces-
sionaries, Cameroonian timber merchants). As service providers for generating
forest revenues (mostly from timber), users of this type do not necessarily follow
a sustainable-use principle. Very often, the role of this user type in association with
the key decision makers of the state provided the bulk of corruptive practises that
exist in the forest sector. The private sector is fast emerging as an important actor as
initiatives for public—private partnerships bridging economic and conservation
cooperation between the state and communities show potential for rural income
and employment generation. However, issues of forest law enforcement, gover-
nance and trade have not yet unlocked the role of the private sector for the benefit of
forest users, as an enabling framework to do so remains elusive.

2.3.2.5 Civil Society

In recent years, civil-society organisations as representatives of interest groups and
networks from local to global levels of forest governance (e.g. Global Alliance on
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Community Forestry, Greenpeace) have increased in significance. At the micro
level these are often known as community-based organisations, which have become
major players in forest-related issues in most countries, often challenging estab-
lished positions and poor levels of accountability and transparency. Although
differing in perspectives and approach, these groups focus attention on conserving
biological diversity, extending protected areas, driving forest certification and
improving forest governance to reduce illegal logging and to stress the connection
between forests and livelihoods. As a global coalition, international agencies, e.g. the
United Nations Environment Programme (UNEP?), regional and community orga-
nisations engaged in conservation, research and development, and civil societies are
very influential as policy-influencing institutions working to encourage greater local,
national and global commitment and action on pro-poor tenure, policy and market
reforms. As partners, civil societies conduct work in specific areas of their regional
and thematic expertise. These engage with a wide group of collaborators who
participate in and support, for instance, rights-related activities around the world.
Such a strategic coalition goes beyond the traditional set of international develop-
ment actors to involve a wide spectrum of organisations, each of which provides a
critical perspective in the larger chain of actors necessary to advance change. On the
basis of their experience, it is found that empowerment and asset-based development
are part of a process that is dependent on a set of enabling conditions, including
security of tenure for access to and use of natural resources. These core beliefs of
several civil societies thus focus on rights and governance, and form the foundation
for programmes and activities. The decisions of policymakers and their attitudes
towards reform are influenced by a number of actors at different regional, political
and social levels. Often the facilitation role provided by civil societies to networks
seeks to bring together strategic actors with the influence and knowledge to share and
to advance tenure and policy related discussion mobilising reform processes at many
levels and with many constituencies. This includes bringing together networks of
senior policymakers from large forested countries, networks of policymakers at
regional and national levels, and supporting networks of indigenous peoples and
forest communities to make their voices heard in regional and international dialogue.

2.4 Current Forest Management Focus and Design

Currently, climate change and decentralisation aspects present a moving target,
having the potential to drive change in existing relationships between and among
producers and consumers of tropical forest products. The consequent increase in
demand for ecosystem services is slated to transform forest conservation and

SUNEP is the designated authority of the United Nations for environmental issues at the global and
the regional level. Its mandate is to coordinate the development of environmental policy consensus
by keeping the global environment under review and bringing emerging issues to the attention of
governments and the international community for action.
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management significantly. To realise services from forests in the context of climate
change, the forest stakeholders may need to return to the drawing board to increase
the effectiveness of sustainable forest management. Existing institutional mechan-
isms, however, have thus far limited themselves to sustaining forest cover at levels
that meet the demand for food, fibre and fuel. The shift in favour of enhancing
environmental services will impact the existing political-economy of forest man-
agement. Maintaining such services poses challenges, especially where trade-off
between the production of goods and the provision of services is precariously
balanced. However, in low-income situations, sustainable forest management
faces far more constraints, reflecting limited ability and willingness to pay for the
additional costs involved in adhering to the environmental criteria. Consequently,
in tropical areas, the proportion of forests that are sustainably managed remains
very low (ITTO 2006).

In densely populated Africa, South Asia and Southeast Asia, forests are vulner-
able to degradation caused by illegal logging, fuel wood collection, grazing and
poaching. Community-based forest management has contributed to forest conser-
vation, but skewed benefit-sharing has not allowed for maximum gains from
community participation in forest management. The success of such approaches
depends on establishing appropriate trade-offs between conflicting objectives (FAO
2009). This requires a robust institutional framework and good mediation skills to
negotiate a lasting compromise. The current management is organised largely as
described in the following sections.

2.4.1 State-Managed Forests

State-managed forests have regular operational plans developed from colonial
times. These usually have a scientific basis and are prepared on the basis of
production and protective uses, for which several silviculture systems are adopted.
However, the enigma of state-managed forests in the tropics is the overall demand-
ing pressures these are subjected (see point 1). Normally parallel departments are
created or concessionaires are hired to do the technical management part (i.e.
harvesting, logging, etc.). It is in this category also that conservation of forest
areas with a strong regimen of protection is being practised. However, most of the
conservation areas have been developed through alienation of original forest users/
dwellers (e.g. in India, Nepal, Myanmar, Laos and Cameroon). Originally pristine
or natural forests, these forests are being systematically converted into plantation
forests with new tree species (e.g. exotic) mixed regularly. On the other hand, as
Uebelhor and Drews (Chap. 4) report, it is increasingly recognised that indigenous
peoples and local communities often have a deep understanding of their environ-
ment and their forest’s ecology. This knowledge forms an important basis for the
conservation of global biodiversity and for its sustainable use. The past two decades
have seen a resurgence of interest in the many products and services of forests and
so current management systems are challenged to address economic, social and
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ecological aspects of sustainable development. For a few decades such modalities
of management have been emerging as “extractive systems” (e.g. rubber, palm oil),
so forest land is often used for horticultural purposes and is used to deliver revenues
in the shorter term.

2.4.2 Community-Based Modalities

Although a very limited forest cover along the tropical belt is managed with or by
local communities, participatory forest management is fast appearing as a panacea
for saving these forests. As Belcher et al. (2008) points out, throughout the tropics
rural households are now involved in a wide range of systems for the management
of forest resources. An interesting and valuable class of systems falls on the con-
tinuum between pure extraction and plantation management. These systems are
fundamentally being promoted not only to involve local knowledge of communities
in planning, implementation, monitoring and protection but also to make biodiver-
sity—productivity trade-offs. There is often a trade-off between biodiversity (by
some measure, often just a species count) and productivity (either the total value
of production per hectare or the profit per hectare) in resource management. A case
study from India (Chap. 3) is a classic example of production and protection
aspects which can be addressed through community-based approaches. Nepal and
Mexico through their characteristic “Community Forestry” modality have demon-
strated that with community-based-management operational plans and their full
implementation by the local communities (e.g. planting, harvesting, marketing of
products) the forest cover (in the mid-hills) can be increased. However, issues of
inequity, elite capture and exclusion of poor/disadvantaged groups are becoming
evident. Nevertheless, one of the key arguments emerging in such a type of
management is that community forestry is being promoted at the cost of destruction
of state-owned forests.

The overall management decisions in both modalities described above are
becoming complex as the number of stakeholders showing proactive interest in
production and protection of value-added goods and services of forests is multi-
plying. The so-called multistakeholder processes are becoming important to include
heterogeneous interests of differential actors. Collaborative forest management in
Nepal’s “biodiversity hotspots” in the tropical Terai forests is a good example of
an evolving model for social inclusion and pro-poor focus. On the other hand, the
concession system of Peru (Chap. 5) is expected to lead to sustainable forest
management but has yet to show lasting results.

As Grossheim mentions (Chap. 5), the forest concession system was adopted by
the Peruvian government at the beginning of the century, and has not yet achieved
its purpose since it has not contributed significantly to the Amazon Region’s
rural development. However, technically speaking, the concession system is solid
ground on which to improve sustainable forest management, and even more so if
one considers the unsustainable forest use before 2000. Certainly, it also appears
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important to adjust the concession design in almost all its dimensions. However, the
community-based approach if not complemented by other programmes such as
income-generation activities and agroforestry initiatives ensuring short-term bene-
fits will take time to make a positive difference for sustainable forest management.

Except for plantations owned by private companies, the role of the private sector
is linked to several levels of value chains that emerge from use of forest products.
Thus, in both of the modalities described above, the private sector may change its
role to be a marketing agency, a harvesting company, or for value addition of raw
products, etc. However, in most of the tropics, the role of the private sector in
public—private partnerships is emerging fast.

It can be summed up from the above account that understanding the current
political, economic, ecological, and social situations; the power relations among the
various actors involved in forest management; the often unequal distribution of
costs and benefits of forest exploitation; the discourses of science, neoclassical
economics, sustainable forest management and national development; and the
colonial and precolonial roots of current deforestation in these regions is becoming
more important than ever. The current climate change discussion adds a very
challenging dimension to future forest management as managing carbon is added
to the menu of services fast-degrading tropical forests have to deliver. In a nutshell,
this would mean that the major challenges revolve around addressing the wider field
of forest governance and not just around government agencies, policies and regula-
tions, but will include (adapted after Don Gilmour 2009°):

¢ The whole system of managing and governing (formal and informal).

e The process by which forest management decisions are made and implemented
(power relations).

e The implementation of sustainable forest management in the tropics is funda-
mentally associated with a conflict over access to valuable resources. Managing
this conflict constructively is critical to the outcomes.

e Many of the transformations discussed come about through conflict (small and
large) and we do not yet understand enough about how change comes about at
these critical moments — politics rather than policy.

¢ Influencing the carbon forestry debate to internalise the basic principles derived
from sustainable forest management (e.g. to prevent co-option of participatory
forest management by the carbon forestry agenda).

2.5 Emerging Paradigms

The emerging paradigm for tropical forests from the foregoing account is derived
from formidable current and future challenges. Foremost is the challenge of how to
mainstream multistakeholder processes without causing conflicts as well as seeking

SAdapted from a presentation given by Don Gilmour at the International Community Forestry
Workshop (2009) in Nepal.



2 Forest Users: Past, Present, Future 29

a balance between community and state ownership based on principles of sustain-
able production and protection. Two extreme situations reflect this: according to
UNEP’s Global Biodiversity Outlook 1 Report (2001), about 60%, and possibly
closer to 90%, of all species are found in tropical moist forests; on the other hand,
legislative instruments are being introduced to safeguard indigenous interests at the
country level. Nevertheless, climate change and CoP 13 have brought tropical
forests “back to business”. Factors underlying forest land-use change and conver-
sion in the tropics as demonstrated above are spread across vertical and horizontal
levels of forest governance. Thus, factors such as economics, policy and institu-
tions, technology, social and cultural dimensions, demographic aspects and others
(natural factors such as soil quality, etc.) will determine sustainable forest manage-
ment. As Thompson (Rametsteiner and Simula 2003, p. 88) explains, “Instead of
seeing the world as frozen in a black box of equilibrium and harmony, we must
think about the world as an ever-changing system poised at the edge of chaos”. It
follows that the sustainable forest management is a complex concept, “specifically
designed to embrace and reconcile the different interests in forests” that include
productive, ecological, economic, social, cultural and spiritual forest values.
Domestic and international policies concerned with sustainable forest management
employ instruments ranging from traditional “command-and-control” regulation to
economic mechanisms that attempt to harness the power of market-driven incen-
tives (Cashore and McDermott 2004). Yet, as Pearce (1998, p. 28) suggests, “while
market mechanisms might be beneficially invoked for a range of forest values, they
cannot eliminate altogether the need for regulation for some values such as the
aesthetic appeal of landscapes and the cultural value of wilderness, which do not
lend themselves well to economic instruments for forest management”. Sustainable
forest management is now more seen as a management regime that integrates and
balances social, economic, ecological, cultural and spiritual needs of present and
future generations. Nevertheless, the above definition of sustainable forest manage-
ment also shows that interventions and milestones of the state and the immediate
dweller are now no longer challenged only by firewood extraction and usufruct
logic but are now also challenged by greater issues of income and employment
generation, climate change vulnerability and, last but not least, by whom and how
such a forest should be management-financed [including Reducing Emissions
from Deforestation and Forest Degradation (REDD)]. However, approaches in
the following sections are suggested to ensure that the challenges of insecure
tenure, deforestation and slow forest sector reform are met and sustainable forest
management happens.

2.5.1 State and Community Partnerships

State and community partnerships must improve as there is a strong conceptual
basis (particularly the sociology of sustainable forest management) for moving
ahead, but this is not always applied. The basic sociology (which addresses
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inclusion, etc.) is often lost in application of standardised implementation proce-
dures. This also means that regulatory reform is slower than tenure reform (i.e.
people can own the land but may be constrained from using it). Lessons pertaining
to an enabling framework need to be identified and mainstreamed at the policy and
management in practise levels. Various forms of participatory forestry are expand-
ing globally and are now a recognised part of the forest management landscape.
Participatory approaches must be universally applied to get maximum and effective
cooperation of a wide range of stakeholders and first and foremost the local
communities and their institutions.

2.5.2 New Financing Instruments

The financing of sustainable forest management is becoming a huge challenge.
Increasingly, the role of payment for environmental services rendered by local
resource managers is gaining momentum (e.g. based on carbon, watershed). For
instance, payments for environmental services articulated through REDD and
Clean Development Mechanism (CDM) approaches make economic sense in
many (most?) situations, although it has to be recognised that such payments can
only be an additionality to support sustainable forest management. On the other
hand, these approaches may prove to be complex transactions and make sense only
if the community is engaged and its rights and benefits are respected. However,
carbon forestry has the potential to recentralise power if national governments
control the management agenda.

2.5.3 Social Inclusion and Governance

Power relations and their clarity must be set at all levels of governance and
especially between two main actors, government and civil society. In the case of
the Changar example from India (Chap. 3), the increased role of women in forest
management shows that power relations can be changed over time for the better, but
since stakeholdership is becoming wider, we have to involve elites as well as the
poor. Local elites need to take some power from national elites, as this creates space
for local communities to occur. It is to be noted that here “trust” is recognised as
a critical element of effective partnerships, but what does this mean in terms of
building (and breaking) trust? If governments recognise a little bit of rights, they
will get a little bit of conservation.

2.5.4 Economic Development

Although participatory forest management regimes were established in degraded
areas and take many years to restore productivity, we will only see the real



2 Forest Users: Past, Present, Future 31

economic benefits in the coming decades (e.g. economic microenterprises across
Asia-Pacific, small sawmills are appearing in Nepal). However, regulatory frame-
works (forestry and trade ministries) hinder maximisation of the value chain of
forest products. Economic development must be the underlying principle for
leveraging cooperation from forest-dependent users/communities. It is clear that
forest-based livelihood improvement does not and cannot equate to poverty reduc-
tion, as the factors and solutions are diverse and therefore complex. It has been
established that forestry alone cannot solve the problems of poverty and exclusion
and other public investment programmes will have to complement it (World
Forestry Congress 2009).

2.5.5 Technical Management

Management of tropical forests has become a complex phenomenon. Use of
indigenous knowledge with scientific logic of management has shown positive
results but needs to evolve further. However, striking a balance between fulfilling
the international conventions (CBD) and local livelihoods has shown tremendous
progress and we can build on this. Technical management concepts in future
will have to prove that these are biodiversity- and climate-smart whilst material
yields for local communities are not curtailed. Scientific forest management jargon
has to be replaced with adaptive management, understandable and practical at local
levels.

2.5.6 Cross-Cutting Domain

Since sustainable forest management cannot be seen in isolation anymore from the
politics and practise of other sectors regarding forests, it is inevitable that the state
and donors will play ongoing critical roles in terms of building institutional
capacities (e.g. community, state, private sector), information and knowledge
networking, dissemination of knowledge (best practises), supporting advocacy on
influencing policy and regulatory frameworks, and practise of management paced
with accelerated needs for adjusting forest management.
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Chapter 3

Participatory Forest Management

and Sustainable Development Outcomes
in the Subtropical Himalayas: A Sequel
of Environment, Economy and Equity
through Social Empowerment

Rajan Kotru

Abstract For rehabilitation of degraded hills of the Shiwaliks in the Kangra district
of Himachal Pradesh, India, the Changar Eco-Development Project initiative
between 1994 and 2006 adopted a watershed development approach, of which
participatory forest management involving local communities in decision-making
on forest resource planning and implementation was the key component. The
operative planning sequence of the participatory forest management (PFM) was
(1) problem identification and potential assessment, (2) planning of forestry
resources on common land and private land involving village communities and
user groups, (3) forest management capacity building of user groups, (4) local
institutional strengthening and (5) orientation of the forest department to PFM
practises. The productive and protective potential of afforestation measures on
degraded land to address ecological, economic and social problems has been
demonstrated visibly. These areas are now managed and rehabilitated through
adapted forest management practises led by local communities, as increased supply
of forest products (e.g. fuel wood, fodder) and services (e.g. water recharging) is
met. Moreover, the standing stock in plantations has gained a substantial economic
value. However, such innovations will have to be backed up and scaled up by forest
managers (e.g. including the forest department) to obtain broader lessons which
could then be mainstreamed through policy and management in practise, improving
forest governance so that multifunctional goods and services of regenerated forest
cover are sustained.
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3.1 Context

The Changar region, situated in the district of Kangra in the northwestern state of
Himachal Pradesh, forms the core of the Shiwaliks — the lower Himalayas. In local
dialect “Changar” signifies remoteness, rugged hilly terrain and water scarcity. The
region is conspicuous by its fissured hills, flood plains and steep slopes. It is a zone
of naturally sensitive geological features and unstable soil profiles. Natural erosive
processes have been accelerated by human use. Human impact is manifested
through the increased human and livestock population and inappropriate forest
management. This has led to excessive use of forests, causing steady but obvious
resource degradation, particularly that of land and water resources. However,
problems galling the practise of sustainable forest management are multidimen-
sional and run across vertical and horizontal levels of forest governance. Centrali-
zation of forest governance with the state as the sole custodian of forests by
imposing restrictive policies and legislation (National Forest Policy 1988 and
Indian Forest Act 1927) has alienated forest users from planning, implementation
and monitoring processes, leading to fundamental constraints for the practise of
sustainable forest management. On the other hand, development initiatives of the
state are not inclusive, so that pervasive poverty and inequitable benefit-sharing of
forest yields are posing a great challenge for conservation of forest resources as
disadvantaged user groups rely on these resources for their economic, energy and
food security. “Earth Summit” (1992) was instrumental through the adopted
Agenda 21 in endorsing the participatory role of forest user communities in local
decision-making favouring sustainable forest management. Subsequently, a greater
recognition of local-level rules and practises while planning for forest management
was the result. Cumulative and credible evidence since Earth Summit globally,
whether in sustainable forest management or in fulfilling the carbon-sequestering
role of forests, endorses the view that participatory forest management (PFM)
modalities have the potential to complement other viable mechanisms for poverty
alleviation and social inclusion. To address the forest resource deficit of disadvan-
taged groups (i.e. the landless and poor) while rehabilitating degraded ecosystem,
new forest-based economic avenues on an equitable basis provided a viable oppor-
tunity. The Changar Eco-Development Project between 1994 and 2006 (location in
Fig. 3.1) tackled forest degradation by supporting, inter alia, PFM to contribute to
the achievement of the project objectives (1) to empower people in the project area
to manage their natural resources for the improvement of their livelihood options
and (2) to enable, motivate and mobilize relevant institutions and line agencies
working in the field of eco-development to adopt an integrated and people-oriented
approach.
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Fig. 3.1 Location of the Changar Eco-Development Project area, with plantation sample sites

3.2 Approach to Participatory Forest Management

In combination with local institutional arrangements, technical considerations are
indispensable for the success of livelihood-promoting PFM. However, community
mobilization and sustainable forest management cannot happen on their own if the
capacity-building and empowerment of the communities in terms of local institu-
tional strengthening and management of forest assets is not well conceived, effected
and technically backed up. The people’s interest in forestry is concomitant with
early and intermediate benefits. The key objective of forestry in Changar, therefore,
has been a long-term eco-development integrated with the regular flow of forest
products needed by local communities and enriching local livelihoods in the
process. The participatory process leading to the actual planning, implementation
and management of a plantation emerged from the village-based integrated
resource management plan (IRMP). This resulted from the amalgamation of
people’s knowledge and project expertise and forms the basis for PFM.

On the basis of the above-mentioned results, two types of plantations were
adopted (1) closed plantations for firewood, leaf fodder and small timber production
(up to 1,100 trees per hectare, mostly mixed stands of Toona ciliata, Dalbergia
sissoo, Acacia catechu and Albizia stipulata); (2) agroforestry plantations for leaf
fodder, grass and firewood production (250-900 trees per hectare, mostly Acacia
catechu, Albizia stipulata and Bauhinia variegata). The groundwork for plantation
as an activity was done through participatory resource appraisal (Kar and Sharma
1996) and a joint transect survey of the plantation site and the preparation of an
approximate plan with the villagers through an issue-based workshop (prior to the
finalization of the IRMP based on the updated rules and regulations of the Himachal
Pradesh such as the Participatory Forest Management Rules or Regulations, 2001).
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The plantation management guidelines (Table 3.1) developed with the local user
community are part of a consolidated community forest management plan (CFMP)
as part of the IRMP and consisting additionally of (1) operational rules, (2)
collective decision-making regulations, (3) constitutional rules and (4) a memoran-
dum of understanding with the forest department (MoU). In 2008, after 2 years of
phasing out the project, the Appreciative Inquiry Commons. 2008 4 D cycle (for
details of the process see http://appreciativeinquiry.case.edu/) was used to interact
with local communities, with over 60% women as participants (20 cases out of
which nine plantations were intensively surveyed) having opted for such planta-
tions. In addition, technical management outcomes of some plantations
were measured (e.g. basal area, biomass). The specific objectives were to (1) assess
the physical condition of tree plantations and cumulated tree biomass (e.g. timber,
firewood, fodder), (2) to assess the community’s perception of forest management
and (3) to reflect on current issues of forest governance for ensuring sustainability
of achieved impacts. Case studies spread across the project area covered all
the geographical diversities and plantation types, with clear forest management
initiatives taken by local communities based on project CFMP guidelines
(Table 3.1).

3.3 Reflections on the Sequel “Environment,
Economy and Equity”

As established in an independent evaluation study (ABI 2006), the project impact
assessed in accordance with OECD criteria clearly revealed that the local changes
initiated in the natural resource management mark improvement of erstwhile
degraded landscape. These changes occurred while addressing the issue of better
access and benefit-sharing mechanisms leading to economic benefits on an equity
basis. However, it is often questioned whether such benefits for the environment,
economy and equity are sustainable once a project is complete. Hence, 2 years after
the project ended was an opportune time to see the trends in maintaining the
impacts effected by the project.

All the forest communities even in the post-project scenario are committed
to protection of plantations despite variable quality of application of CFMP guide-
lines. However, local village institutions created by the project still exist, although
the overall functions and performance expected from these are realized in accor-
dance with the urgency of the need for interventions (e.g. allocation of grass
harvesting patches to different households within the plantations each year or any
restoration work that may be needed on the local perennial water source). Clearly,
poor households regularly take firewood, grass and fodder from improved planta-
tions, with women increasingly participating in the local decision-making (e.g. 50%
women members in local village committees is still the norm). Women taking up
the natural resource management issues within the village and with the forest
department display proactive leadership. This was also encouraged by the project’s
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Table 3.1 Plantation management guidelines
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Site classification

Proposed trees/plants

Management and use

1. Good deep soil, rare

sprinklings of Lantana
camara®, good growth of
grass, hardly any slope, no
fire scars

2. Good soil in patches but

interspersed with small
boulders and stones, rare
Lantana camara and
Zizyphus indica bushy
growth. No fire scars

3. Dominated by stones and

boulders with rare soil
patches. Also bushy growth
of Lantana camara and
Zizyphus indica

4. Patches of good soil

interspersed with stony and
boulder patches. Cover of
Lantana camara less than
50%

5. Patches of good soil and

stones/boulders, with
Lantana camara and
Zizyphus indica patches
covering 50-100% of the
area

Leucaena leucocephala,

Bauhinia variegata, Morus
alba, Terminalia arjuna,
Terminalia alata,
Terminalia bellerica,
Grewia optiva, Toona
ciliata, Albizia stipulata,
Albizia procera,
Dendrocalamus hamiltonii.
Can be in close spacing
2m x 2m)

Leucaena leucocephala,

Bauhinia variegata, Morus
alba, Terminalia alata,
Terminalia bellerica,
Grewia optiva, Toona
ciliata, Albizia stipulate,
Albizia procera, Ficus
species, spacing can be

2.5 m x 2.5 m. Lantana
camara to be uprooted fully

Acacia catechu, Dalbergia

sissoo, Melia azedarach,
Emblica officinalis and
Leucaena leucocephala,
grafting on Zizyphus indica,
spacing can be site-specific
and when good soil is there.
Lantana camara to be
uprooted fully

Acacia catechu, Dalbergia

sissoo in strips and Lantana
camara cleared patches
Leucaena leucocephala and
in depressions
Dendrocalamus, Napier/
Seteria hybrid tufts.
Lantana camara to be
uprooted in dominant
patches. Number of trees
not to exceed 900 per
hectare

Acacia catechu, Dalbergia

sissoo, in Lantana camara
uprooted patches and strips
plant Leucaena. Napier and
Seteria hybrid tufts can be
planted. Lantana camara to
be uprooted in strips and in
larger patches. Number of
trees not to exceed 900 per
hectare

Production of grass, leaf

fodder, fuel wood and small
timber in short rotations.
To be managed as a
silvipastoral systems.
Major yield starts from

2 to 3 years onwards

Production of grass, leaf

fodder, fuel wood and small
timber in short rotations.
No larger gaps in the
canopy with short-term
selective felling. Major
fodder yield starts from the
2nd to 3rd year onwards

Production of grass and leaf

fodder with focus on soil
and water conservation and
selective felling to be done
only after 10 years. Major
yield starts from the 5th
year onwards

Focus on grass production and

leaf fodder initially shifting
to economic use of Acacia
catechu, Dalbergia sissoo
after 15 years. Leucaena
leucocephala to be used
intensively. Major yield
starts from the 5th year
onwards

Focus on grass production and

leaf fodder initially shifting
to economic use of Acacia
catechu, Dalbergia sissoo
after 15 years. Leucaena
leucocephala to be used
intensively. Major yield
starts from the 5th year
onwards

(continued)
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Table 3.1 (continued)

Site classification Proposed trees/plants Management and use
6. Small rivulets/nalah in the To be planted with bamboo Focus on soil and water
making, grass growth and rhizomes, Morus alba and conservation primarily.
weeds, stones, boulders grass tufts of Napier/Seteria Bamboo species and Morus
visible hybrids on the edges and alba to be used selectively
with sporadic trees of as leaf fodder and for
Dalbergia sissoo economic use. Major yield
starts from the 7th years
onwards

Sampling was carried out at regular points on a transect line running along the slope gradient, to
equally represent both the upper and the lower areas of the slope. This sampling design is often
applied in vegetation science (e.g. McElhinny 2006). A starting point on the upper part of the slope
was selected randomly, located at least 5 m from the plantation boundary. From there, the transect
followed the slope gradient downwards. The transect was then divided into four transect segments
20 m in length, with a buffer zone of 5 m around every structure plot. The central point of each
transect segment represented the sampling location

Lantana camara is an invasive weed which has established itself in all the degraded sites and does
not let any other vegetation to come up

forest-product-based income generation initiatives providing short-term economic
benefits to women and the poor. It is also reflected in the rehabilitated status of
degraded planted sites as technical training of women regarding forest management
has paid off. Hence, all technical interventions in plantations have in common that
dead and decaying trees were harvested (e.g. social classes 4 and 5) regularly.
Similarly, crown length was lopped up to 20% annually (e.g. for fodder and fuel
wood). Partial grazing especially in thicket-like plantations was practised on a
seasonal basis (i.e. non-growth season between November and March). In
10 years, some plantations registered substantial basal area despite regular use,
with a protected plantation having a basal area of 21 m*/ha (Table 3.2, protected
plantation IIT). On the other hand, silvipasture plantations, which are mostly on
private and communal land and are regularly used for grass, fodder and firewood
harvesting, show a maximum basal area of 7.6 m?/ha (Table 3.2, silvipastural
plantation I). However, these plantations are not aimed at being fully tree domi-
nated. A biomass study from 2006 showed that a degraded site can accumulate a
considerable amount of 600 tonnes of green weight per hectare in 12 years, con-
sisting of old-growth trees, planted and natural regeneration and massive growth of
ground vegetation. Overall, 35 species (trees and shrubs) were recorded on this site.
The return on investment works out at over 17% per annum, equivalent to a
payback period of less than 5 years (final evaluation by ABI 2007), of which timber
and non-timber use constituted a substantial part. In all 20 cases studied in 2006,
focus-group discussion revealed that vegetation cover and the density of forests had
increased. During that year, Himachal Pradesh also reported an increase in forest
cover (forest cover inventory through satellite imagery by the National Remote
Sensing Agency 2006).
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Table 3.2 Total basal area (m*/ha) and basal area per tree species in the sampled plantations (age
between 10 and 12 years)

Tree species Value Silvipastural plantations Protected plantations
1 1I 111 v \'% 1 11 111 v
Acacia catechu® Mean 596 6.16 6.81 346 052 0.08 1.39 1097 148
SD 22 24 1.9 1.3 0.8 0.2 1.0 2.8 1.6
Toona ciliata Mean 0.24 458 9.15
SD 0.3 1.9 25
Albizia stipulata® Mean 0.22 0.62 1032 249 053 335
SD 0.4 0.8 6.9 29 0.7 3.39
Dalbergia sissoo® Mean 096 3.81 0.15 747
SD 1.3 2.2 0.3 1.6
Bauhinia variegata Mean 2.50 0.69 0.25
SD 1.6 1.3 0.5
Miscellaneous Mean 231 123 0.09 213 1.74 047 141 324 0.08
SD 1.9 1.2 02 1.7 1.1 0.7 1.0 2.7 0.1
Total basal area Mean 7.65 6.76 538 5.00 6.10 1325 9.88 21.02 11.01

SD 2.1 1.3 1.7 14 22 56 26 24 1.6
Nitrogen-fixing species Mean 74.9 80.7 98.8 63.8 31.5 938 31.0 474 99.2
(%) SD 21.0 208 23 255 164 107 264 85 1.5
SD standard deviation
“Nitrogen-fixing tree species. Their contribution to the total basal area is listed at the bottom of the
table

3.4 Conclusions and the Way Forward

It is obvious that the project-influenced political participation of women and lower
caste groups and leadership-capacity-building amongst women have led to social
empowerment of the main target groups associated with forest management on the
ground. Several village forest development committee (VFDC) members are
elected to Panchayats (local governance bodies).

However, a general failure of the forest department in meeting the responsibil-
ities set for it in “MoUs for PFM” has bred dissatisfaction amongst VFDCs,
resulting in non-participation and inadequate management of several forest assets
created by the project. Reframed policies, enacted laws and new regulations with
reference to the Panchayati Raj Institutions (PRI) and for the Participatory Forest
Management Regulations are redundant if they are not followed in practise by the
key stakeholders. A radical mind-shift for better environmental governance can be
achieved at the micro level, but its sustenance needs broader cooperation amongst
practicing public investment actors in planning, implementation, monitoring and
technical backstopping. Similarly, economic activities for women and other disad-
vantaged groups/the poor if designed on the basis of value addition of local surplus
resources and integrated with the market promise local ownership and creativity for
further innovations. Leadership-building amongst women and disadvantaged
groups is the key for transforming local mindsets and leverage for demand-oriented
support of the public service delivery system for promoting local development.
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The PFM initiative in Changar can definitely benefit from proactive support of
the forest department, creating the edifice for mainstreaming such a productive
and protective concept fitting the sequel of environment, economy and equity.
If decision-making on resource management is entrusted to local communities,
their institutional capacities for management and benefit-sharing are built, and
postintervention access to state and non-state service providers is guaranteed.
Participation in all the local development work is established as an established
principle across the erstwhile project region as several new public investment
programmes have also adopted this mode of working and have reported success
and greater ownership of local assets. Rehabilitation of degraded land and conser-
vation on existing forest land is a huge task but as shown in Changar, it is
manageable. For the sustainability of the impacts achieved, the following are
indispensable (1) best practise lessons are disseminated; (2) lessons pertaining to
a enabling framework need to be identified and mainstreamed at the policy and
practise levels; (3) participatory approaches must be universally applied to get
maximum and effective cooperation of a wide range of stakeholders and first
and foremost the local communities and their institutions; (4) scientific forest
management jargon has to be replaced with adaptive management, understandable
and practical at local levels; (5) participatory monitoring systems must be effec-
tively used to ensure that benefit-sharing is equitable, changes in the environment
are registered and corrective measures are timely.
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Chapter 4

Operationalizing High-Conservation Values
in Tropical Silviculture Through Access
and Benefit Sharing

Konrad Uebelhor and Andreas Drews

Abstract The Convention on Biological Diversity (CBD) recognizes biodiversity
as a global public good placed under the sovereignty of the provider country. The
role of tropical forests for the conservation of biodiversity is well established.
However, less attention is given to the contribution tropical silviculture can make
in supporting the third objective of the CBD: “The fair and equitable sharing of the
benefits arising out of the utilization of genetic resources” and related provisions
regarding the use of traditional knowledge local and indigenous communities have
about their resources. All tropical countries have ratified the CBD and are com-
mitted to implement this legally binding agreement. Outside protected areas efforts
to implement the CBD in sustainably managed forests are still at the beginning.
Considering the limited capacities in many tropical countries to manage their forests
sustainably, only major challenges for tropical silviculture to implement the CBD
and how provisions of the CBD can also further a modern silviculture are outlined.

4.1 The Convention on Biological Diversity: Important
Issues for Tropical Silviculture

Over the last 16 years, since the Convention on Biological Diversity (CBD) entered
into force, tropical silviculture and forest management in general did not take the
CBD contents and processes much into consideration (Global Forest Coalition
2002). The role of the CBD is recognized for nature conservation but not for forest
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management, although the second and third objectives refer to sustainable use and
related equity issues.

Only recently, there is growing recognition that the multilateral environmental
governance framework on global public goods, such as biodiversity, is shaping
national policy and legislative frameworks with corresponding impacts also on
rather technical subjects such as tropical silviculture (TS). Because processes under
the United Nations Forum on Forests (UNFF) yielded a voluntary framework only,
the CBD provides the most important legally binding framework for biodiversity in
forest ecosystems. Issues relevant for TS are among others addressed under the
expanded Program of Work on Forest Biodiversity, the Addis Ababa Guidelines
on sustainable use, the Akwé:kon Guidelines and in cross-cutting issues such as
traditional knowledge, and the ecosystem approach (see Table 4.1).

While issues related to the second objective of the CBD (“sustainable use of
biodiversity”) are widely covered by present efforts toward sustainable forest
management, agreed principles for it under the UNFF process and forest certifica-
tion under the Forest Stewardship Council, the third objective of the CBD is hardly
considered by forest managers. This third objective: “The fair and equitable sharing
of the benefits arising out of the utilization of genetic resources,” is presently recei-
ving widespread attention due to the adoption of the Nagoya Protocol on “Access to
Genetic Resources and the Fair and Equitable Sharing of Benefits Arising out from
their Utilization” (ABS Protocol).

In the following, therefore we will focus on and discuss the present state of ABS
discussions and show where they could impact on tropical silviculture in two ways:
informing management and contributing to the economics of sustainable forest
management. We try to exemplify these issues for the case of Prunus africana and
conclude with some remarks on the way ahead.

4.2 Regulatory Framework on ABS: Status Quo
and Roadmap

The CBD reaffirms the sovereignty of countries over their biological resources
(Preamble and Article 15) and that consequently the right to determine access to
genetic resources rests with the national governments. The resulting challenge is to
translate the lofty ABS vision into practicable mechanisms that will generate real
benefits for countries that provide genetic resources.

A significant step was the adoption of the “Bonn Guidelines” on ABS at COP 6 in
The Hague in March 2002. The “Bonn Guidelines” are intended to support the
contracting parties and other relevant actors in shaping national policy, legislative
and administrative frameworks on ABS, and/or negotiating bioprospecting projects
in line with the principles of the CBD. Implementation of the guidelines is not
binding; therefore, only few cases are known where the Bonn Guidelines were
applied. Consequently, developing countries, representing the bulk of the remaining
tropical forests, insisted on a legally binding international ABS regime. The impact of
the ABS Protocol which will be legally binding for its Parties 90 days after 50
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Table 4.1 Selected CBD programs and topics containing relevant aspects for tropical silviculture

CBD programs and topics

Relevant aspects for TS

Expanded program of work on
forest biodiversity

Addis Ababa guidelines on
sustainable use: principles

Akwé:kon guidelines

Ecosystem approach: 12
complementary and interlinked
principles

Traditional knowledge
Program of work on Article 8(j)
and related provisions

Goal 1.1: Apply the ecosystem approach
to the management of all types of forests

Goal 1.2: Objective 1: Prevent introduction of invasive
alien species

Objective 4: Prevent and mitigate the adverse effects
of forest fires and fire suppression

Objective 5: Mimic natural disturbances such as fire,
wind-throw, or floods to mitigate effects of loss
of natural disturbance

Practical principle 4: Adaptive management should
be based on monitoring results with direct feedback
on silvicultural decisions

Practical principle 5: Sustainable use management goals
and practices should avoid or minimize adverse
impacts on ecosystem services, structure
and functions as well as other components of
ecosystems avoid clear cut in watersheds; use
appropriate harvesting techniques; apply
precautionary approach in management decisions

Practical principle 7: Spatial and temporal scale
of management should be compatible with
the ecological and socioeconomic scales of the use
and its impact

Practical principle 9: An interdisciplinary, participatory
approach should be applied at the appropriate levels
of management and governance related to the use

Procedure and information requirements for the conduct
of cultural, environmental and social impact
assessments regarding developments proposed to
take place on, or which are likely to impact on, sacred
sites and on lands and waters traditionally occupied
or used by indigenous and local communities

Principle 3: Ecosystem managers should consider
the effects (actual or potential) of their activities
on adjacent and other ecosystems

Principle 5: Conservation of ecosystem structure
and functioning, to maintain ecosystem services,
should be a priority target of the ecosystem approach

Principle 6: Ecosystem must be managed within
the limits of their functioning

Principle 8: Recognizing the varying temporal scales
and lag-effects that characterize ecosystem processes,
objectives for ecosystem management should
be set for the long-term

Respect, preserve and maintain the knowledge,
innovations and practices of indigenous and local
communities embodying traditional lifestyles
relevant for the conservation and sustainable use
of biological diversity, to promote their wider
application with the approval and involvement
of the holders of such knowledge, and encourage
the equitable sharing of the benefits arising from
the utilization of such knowledge
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countries ratified the Protocol is almost impossible to assess as much will depend on
the steps taken by Parties at national level for implementing the ABS Protocol.

Indigenous peoples and local communities often have a deep understanding of
their environment and its ecology. This knowledge forms an important basis for the
conservation of global biodiversity and for its sustainable use. Cultural and bio-
logical diversity are closely interlinked as expressed in the concept of biocultural
diversity (Maffi 2008). Within the framework of the CBD, the contracting parties
have committed themselves to respect and promote the use of traditional knowl-
edge. Article 8(j) of the Convention states that “subject to its national legislation,
[Parties will] respect, preserve and maintain knowledge, innovations and practices
of indigenous and local communities embodying traditional lifestyles relevant for
the conservation and sustainable use of biological diversity and promote their wider
application. ..” The ABS Protocol specifies in Article 7 that “... each party shall
take measures, as appropriate, with the aim of ensuring that traditioanl knowlegde
associated with genetic resources that is held by indigenous and local communities
is accessed with the prior and informed consent and involvement of the these
indiegenous and local communites and that mutually agreed terms have been
established” and further specifies in Article 12 that *“... Parties shall ... take into
consideration indigenous and local communities’ customary laws, community
protocols and procedures, as applicable, with respect to traditional knowledge
associated with genetic resources”. With these demands, access to traditional
knowledge and related benefit sharing is closely interlinked with the corresponding
obligations of Parties in Article 15 relating to genetic resources. ABS and prior
informed consent (PIC) are thus key principles for the implementation of the CBD.

To promote these principles in the implementation process, a Working Group on
Article 8(j) and Related Provisions of the CBD was established. A major outcome
has been the elaboration of the “Akwé:Kon Guidelines” to ensure the active invol-
vement of indigenous and local communities in the assessment of the cultural,
environmental, and social impact of proposed developments on sacred sites and on
lands and waters these communities have traditionally occupied. Moreover, guid-
ance is provided on how to take into account traditional knowledge, innovations,
and practices as part of the impact assessment processes. Although forest manage-
ment plans are sometimes considered functionally equivalent to an environmental
impact assessment, above issues were neglected in the past, have contributed to
conflicts and are of increasing importance, considering that many of the remaining
forest areas in the tropics are claimed by indigenous communities.

4.3 Potential Impacts of Traditional Knowledge
and ABS on Silvicultural Practices

Objectives in tropical forest management in the past focused on timber. Starting in
the 1990s under the pressure to demonstrate the economic feasibility of sustainable
forest management, attention was drawn to other possible goods and services of
tropical forests.
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These other goods are categorized as nontimber forest products or nonwood
forest products (see Chap. 10). Also, the concept of ecosystem services for
human well-being as defined by the Millennium Ecosystem Assessment (2005)
provides a more recent integrative framework for the multifunctionality of forest
ecosystems. These goods and services must be reflected in the objectives of forest
management. Forests for multipurpose objectives need a widened focus also of
tropical silviculture.

Many of these goods are essential for the well-being not only of local and
indigenous communities; furthermore, a high percentage of forests are located on
land where native people have thrived for millennia (Mander 2008). Over the last
15-20 years, government involvement, also in the management of public forests, is
receding. Decentralization, community-based management approaches all over the
world, and recognition of indigenous, customary and community rights to forest
lands and resources are increasing in number and scope (Sunderlin et al. 2008).
These affirmations of local rights, also acknowledged for European forestry (Fabbio
et al. 2003), create new scenarios to which tropical silviculture must adapt.

Local and indigenous knowledge impacts TS in various ways:

e Optimal solutions combine traditional ecological knowledge and scientific
designs of sustainable management. Long histories of resource use in form of
products derived directly from trees (medicine, edible fruits, seeds, poles) or non-
woody plants (food, dyestuff, medicine) provide insights for utilization and
cultivation techniques.

e Adaptive management, a prerequisite in times of climate change, can learn from
local experience in dealing with environmental variability. Attentiveness to
fluctuations and alterations in the natural milieu is an integral part of the life
of local and indigenous communities, and remains of crucial cultural importance
even in areas where lifestyles have been modified.

¢ Documentation of traditional knowledge contributes to safeguarding rights and
secures benefits beyond local use.

e Recognition sustains cultural heritage and contributes to sustaining livelihoods.

e Facilitates comprehensive/holistic management because it involves not only
technical practices, but also social institutions that organize technical practices
(Wiersum 2000).

ABS impacts TS:

e Fair and equitable sharing of benefits introduces the concept of equity for deriving
benefits from the use of genetic resources, which goes beyond fair trade.

¢ ABS contracts offer the possibility for additional benefits normally not connected
with NTFP and remunerates the existence of a resource/derived product even if
replaced by synthesized product.

e Valorizes the traditional knowledge related to a genetic resource.

An indicative lists of silvicultural aspects related to empirical knowledge of
local and indigenous communities and due recognition to their rights is given in
Table 4.2.
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Table 4.2 Relation between silviculture and traditional knowledge (TK) and recognition of
indigenous rights

Aspect of silviculture/management Contribution of traditional knowledge/recognition of
rights of indigenous peoples and local
communities

Planning forest functions, selecting Special use rights, forest areas for cultural and

areas spiritual use (sacred forests), forests with special

site conditions and rare biodiversity, identification
of High Conservation Value Forests, especially
types 5 and 6

Integrate biodiversity conservation Identification of valuable tress, especially fruit trees,
needs nontimber forest products associated with trees or
special site conditions
Trees Prior informed consent in case of documenting TK
Nontimber forest products related to medicinal plants, bioprospecting based
Medicinal plants, extracts on Bonn Guidelines/future international ABS
Cultural, spiritual values regime, experience of sustainable harvesting

volumes, also under changing conditions values
connected to plant species, requiring special
treatment or harvesting regulations

Requirements for regeneration Empirical knowledge available from long-term
observation (including plant—animal interactions)
Research and monitoring, especially Collaborative research, indigenous and local
silviculture in community based practices to be combined with scientific insights,
forestry taking active part in monitoring facilitates

adaptive management

There is no doubt that tropical silviculture incorporating the empirical knowl-
edge of local people using existing indigenous forest and agroforestry management
systems, on the one hand, and taking into consideration international frameworks as
given by the CBD will be more complex. On the other hand, integrating indigenous
silvicultural practices to solve forest management problems as perceived by local
people will increase implementation. An example incorporating several of the above
mentioned aspects is presented in the next paragraph.

4.4 The Case of Prunus africana an Example

The Afromontane hardwood tree Prunus africana (Hook.f) Kalkman (Rosaceae;
African Cherry, Pygeum, Red Stinkwood) is a multiple-use tree species with local
and international economic and medicinal value. It is an Afromontane forest tree
measuring 30 m or more and is widely distributed in mainland Africa, Madagascar
and the islands of Grand Comore, Sao-Tome and Fernando Po. Pygeum is one of 13
keystone species in high altitude montane mixed forest and has been important as
an extremely valuable commercial hardwood commodity, as well as an important
factor in traditional African medicine, where it was used as a remedy for urinary
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and bladder ailments, malaria, chest pain and fevers. In the 1960s, a liposoluble
complex was discovered in the bark that was proven to be effective in treating
prostate gland enlargement. Pygeum’s principal biological activity is traced to a
“phytosterol” compound known as beta-sitosterol. Pygeum became an important
export to pharmaceutical companies worldwide, most notably to France, where it is
sold under the brand name, Tadenan, and to Italy, where it is patented under the
name of Pygenil for the treatment of benign prostatic hyperplasia (BPH). Prunus is
traded in the form of dried bark and as bark extract.

Since the 1980s increasing commercial exploitation, habitat loss and unsustain-
able harvesting have led to a decline in Prunus africana, threatening conservation
of its genetic diversity. For example in Cameroon sustainable harvesting schemes
(the bark was to be removed from opposing quarters of the trunk — to avoid killing
the trees through girdling — followed by periods of rest of 4-5 years) in place since
the early 1970s, with only one company operating at Mount Oku, collapsed after
1985 when the Government issued 50 new permits for bark collection. Complete
girdling became the norm or even complete felling of the trees, so that they could be
easily stripped of their bark. Furthermore, with the new permits traditional autho-
rities, which had developed a sophisticated system of taboos for managing water-
sheds and forest ecosystems, had no control over the outsiders who violated the
local norm with impunity. Thus, the unsustainable harvest of Prunus africana
contributed to the erosion of the resource conservation ethic that continues until
today (Steward 2003).

As mentioned above, Prunus is widely distributed in montane Africa, but
because its populations are isolated from each other they are genetically distinct.
Since 1995, international trade in Prunus africana is regulated by the Convention
on Trade in Endangered Species (CITES). The species is included in Appendix II,
which stipulates that exports and imports have to be declared, with the exporting
countries being required to demonstrate that their quotas have been set at levels that
do not adversely affect the species. Despite the quota-based regulatory framework
in place and over two decades of research, developing sustainable harvesting
techniques and regeneration planting, the species faces major problems of over
exploitation, illegal harvesting and degradation of its montane forest habitats. There
is no current knowledge of the natural or planted stock of Pygeum, no monitoring
system and no long-term management plans (details in Cunningham and Mbenkum
1993; Cunningham et al. 2002; Ingram and Nsawir 2007).

It is obvious that traditional African medicinal knowledge provided the lead for
the modern medical use of Pygeum and its active ingredients, which as extracts and
isolated compounds in modern formulations cure essentially the same ailments as
African traditional healers do. Therefore, the obligations of CBD Articles 8(j) and
15 apply — at least for ongoing research on Pygeum. One could even argue that the
continued “access” to the Prunus africana bark for producing the Pygeum extract
constitutes an act of continued utilization of the traditional knowledge and the
genetic resource, thus triggering continued benefit-sharing obligations beyond fair
trade and sustainable harvesting regimes toward the resource providers and the
traditional knowledge holders.
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The Ugandan Government is using the ABS regime of the CBD based on the
National Environment (Access to Genetic Resources and Benefit Sharing) Regula-
tions of 2005 to create equity between the different stakeholders involved in
Pygeum research: A material transfer agreement (MTA) between the National
Forestry Resources Research Institute and Austrian research institutions specifies
allowed uses, benefits to be shared and dispute settlement mechanisms. The MTA
seeks to develop through research Prunus africana varieties suitable for commer-
cial growing and harvesting by local communities in Uganda.

Whereas harvesting and selling of Prunus africana bark is still considered by
most African countries as (bio-)trade with a commodity that needs not to take into
account the ABS provisions of the CBD, the lack of certification schemes for
sustainably harvested bark — as required by CITES — leads to a complete collapse
of legal Pygeum trade and to a complete loss of income for the local harvesters as is
the case in Cameroon. The Hoodia case is illustrating how such a situation can be
solved: Hoodia export from South Africa requires a CITES permit, which is only
issued, if the material has been cultivated by a farmer who is member of the Hoodia
Growers Association, which guarantees that a 5% share of the market price of
Hoodia flows to a Hoodia Trust Fund of the acknowledged regional indigenous
peoples organization, whose traditional knowledge is the basis for the demand for
Hoodia by consumers in industrialized countries.

4.5 Bridging the Gap: Conserving Global Biodiversity
Interests, Satisfying Local Use Rights

Since the adoption of the CBD, there is an increased recognition of indigenous and
local peoples in tropical forest management and an explicit support of their interests
and rights is backed by the recently signed UN Declaration on the Rights of
Indigenous Peoples (United Nations General Assembly 2007). Sustainable forest
management can make a major contribution to achieving the goals of the CBD and
to maintaining the biodiversity values that are of such great importance to the people
who live in and around the forests.

Global interests to conserve biodiversity must avoid creating opportunity costs
at the national and subnational level, especially in countries where due to poverty
health, education and economic development are political priorities. Tropical silvi-
culture in the twenty-first century has to incorporate processes and frameworks,
which allow countries to defend their interests in a globalized world. On the other
hand, the globalized economy and the opportunities arising from the need to find
solutions for global problems offers also to tropical silviculture new possibilities.
One of these possibilities is to considering the potential benefits arising from the
utilization of genetic resources. Although the negotiations for an international regime
on ABS will only be concluded in 2010, tropical silviculturists will be well advised
to incorporate this issue into their management strategies.
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Chapter 5
Forest Concessions in Peru

Christian GrofSheim

Abstract Early this century, Peru changed its forest policy moving toward sustain-
able forest management. The new forest system is based on forest concessions
focusing on the promotion of small- and medium-sized timber extractors within a
competitive market. The concession design as far as legal and technical aspects are
concerned can be considered as solid ground to work on. Regardless, implementa-
tion is still not concluded and most of the forest concessionaires face serious
financial problems. The role of the Peruvian State as a promoter for sustainable
forest management and facilitator to build up a competitive forest sector has not
prospered by now. Consequently, the most important question to be answered is
whether the changes to forest law and the subsequent introduction of forest con-
cessions in Peru were an appropriate measure to accomplish the unfulfilled chal-
lenge to lay groundwork for a sustainable rural development in the Peruvian
Amazon Basin.

5.1 Introduction

Peru, which has the second largest forested area in the Amazon Basin, significantly
changed its forest policy early this century, and, despite major difficulties, begun
moving toward sustainable forest management. The new forest system established
(a) areas for permanent timber production granted by public bidding, (b) require-
ments for management plans for all forms of access to the resource, (c) the
promotion of the integral use of forest resources, and (d) the creation of a fund to
support the development of the forest sector (Melgarejo et al. 2006).

The current forest law (Act No. 27308) therefore favors a strategy oriented
toward a competitive forest sector, incorporating principles of sustainability in
timber extraction. Thus, the new way of access to forests, by concessions, places
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emphasis on the promotion of small- and medium-sized timber extractors within
a competitive market (Galarza and La Serna 2005).

However, the enacted changes in forest law have not yet produced significant
changes in the way the forest is being managed. Moreover, conflicts still remain
between local stakeholders such as indigenous communities or other land owners
and forest concessionaires as can be seen in Fig. 5.1.

The map exemplifies the area of conflict as a result of the spatial arrangement in
the first place between forest concessions and indigenous communities. The poten-
tial of conflict is based on land tenure problems. Therefore, it occurs mainly where
indigenous territories and forest concession are close to one another. This is mainly
the case in the center parts and bottom of the map. In the second place, there is
a conflict due to illegal logging, mainly Mahogany (Swietenia macrophylla) and
Spanish Cedar (Cedrela odorata) but recently also Cumaru (Coumarouna odorata)
from protected areas, which are poorly controlled by the Peruvian State and
easily accessible by river. Furthermore, there are conflicts as a result of uncertain
competences and lack of coordination between national authorities pertaining to
the different forms of possible land use such as mining, oil drilling, or forest
management, which still have not been resolved.

Consequently, the principal issue will be to figure out whether the changes to
forest law and the subsequent introduction of forest concessions in Peru were an
appropriate measure to accomplish the unfulfilled challenge to lay groundwork for
a sustainable rural development in the Peruvian Amazon Basin.

Peru
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Fig. 5.1 Area of conflict due to land tenure and use in the department of Ucayali, Peru
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5.2 The Peruvian Concession Design

The Constitution of Peru establishes, as a fundamental principal, natural resources
and consequently forest resources as national patrimony. Therefore, the contractual
arrangement regarding forest concessions of all types always includes the National
Forest Authority as the public stakeholder; currently, the National Forest Authority
is the Main Department of Forests and Wild Fauna within the Ministry of Agri-
culture. For supervision and evaluation purposes, Peru implemented the Govern-
ment Agency for Wood Resources in Forests (OSINFOR Spanish abbreviation),
and to assure its independence from the National Forest Authority the political
responsibility was given to the Presidency of the Council of Ministers.

5.2.1 Legal Framework of the Concession Design

The legal basis for the forest concession granting process can be found in the
current forest law. In general, two different forms of forest concessions exist
(a) Forest concessions with a focus on timber extraction and (b) Forest concessions
with a focus on nonwood forest products. The first group is composed of forests
classified as suitable for permanent production and therefore considered as appro-
priate for timber production. The second group of forest concessions is composed of
those focusing on nonwood forest products, eco-tourism or nature conservation,
including environmental services. In all types of forest concessions, the duration of
the contract is 40 years with the option of renewal. However, periodic revisions are
conducted by OSINFOR to assure the fulfillment of the contract. Finally, the
royalties to be paid for the forest concession depend on the offer delivered during
the bidding process and have to be paid yearly. Up to the present, the National
Forest Authority has organized two auction processes, one in the year 2002 and the
other in 2003. In these occasions, 588 forest concessions were granted with a total
size of more than 7 million ha. Concession size varies from 5,000 to 50,000 ha for
one legal entity, but consortiums can be formed among forest concessionaires to
gain access to bigger areas. That means, almost 10% of all Peruvian forests are
conceded. By the end of the year 2007, 507 forest concessions were still valid, but
not necessarily operative, the remaining 81 were in process to be resolved or have
already been resolved (INRENA 2008), mainly due to illegal logging.

During the same time, the National Forest Authority granted 25 concessions for
ecotouristic purposes, 15 with focus on nature conservation, and 934 for Brazil nut
(Bertholletia excelsa) cultivation.

5.2.2 Technical Framework of the Concession Design

The technical aspect of the concession design is based on the elaboration
and approval of relevant documents for short-term and long-term planning.
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The long-term planning is composed of a General Forest Management Plan in
which the concessionaire presents a general strategic planning framework for the
use of the concession as well as a projection of the enterprise. Above all, the
General Forest Management Plan should provide information about the current
state of the concession site, its present productivity, and future potential with
regards to a sustainable timber production.

The short-term planning refers to the Annual Operative Plan (POA, Spanish
abbreviation). The POA gives information about the conducted inventory prior to
timber extraction. In this inventory, the concessionaire determines, among others,
trees to be harvested, trees for future harvests and seed trees. To differentiate
between trees to be harvested and trees for future harvest, a “species-specific”
target diameter is determined by the National Forest Authority. The area to be
harvested is determined by area regulation and takes into account a minimum
rotation time of 20 years. About 3 months before finishing a POA, the concession-
aire has to present the plan for the next operative year and, most important, has to
pay its royalties for the passed year. Without paying the set royalties, the new POA
can be approved by Regional Forest Authority but timber transportation is restricted
until the royalties are paid.

5.3 Limits to Sustainable Forest Management

Considering that Peru is a country with a high per-capita forest area but a relatively
low per-capita income, its forest resources should be used primarily to guarantee a
sustainable economic development in the less developed areas of the country and
then for environmental protection. However, Peruvian forest concessionaires
have serious problems to make their concessions profitable and therefore cannot
use its potential to contribute to the economy, increase state revenues and social
welfare. The forest sector’s contribution to the gross domestic product (GDP) is
only about 1%, which is relatively low compared to other Latin American countries
such as Brazil (4.5%), Chile (3.6%), Paraguay (2.9%), and Ecuador (1.9%)
(FAO 2004, 2006).

The Peruvian forest sector is composed, almost exclusively, of small and
medium-sized forest enterprises (SMFE) as defined by Mayers (2006)" which, in
the majority, are not competitive due to financial constraints as far as working
capital and access to credits for investment are concerned. In addition, the forest
sector suffers a lack of qualified personal along the whole chain of production. As a
result, most of the timber extracted from forest concessions will be wasted during

'An SMEFE is a business operation aimed at making a profit from forest-linked activities, employ-
ing 10-100 full-time employees, or with an annual turnover of US$ 10,000-US$ 30 million, or
with an annual roundwood consumption of 3,000-20,000 m>,
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the transformation process or be exported as sawn wood to emerging markets in
Mexico and China without major value added.

The promotional mechanisms from the Peruvian State to change the current
situation are insufficient and therefore the dependence on foreign direct investment
is very high. Moreover, the foreign direct investment is only available under two
main conditions (a) a high rate of return on invested capital and (b) the risks (tenure,
political stability among others) being controllable. It is the first condition, which is
hardly compatible with the principles of sustainable forest management.

All the same, with the Forest and Wildlife Law of the year 2000 Peru laid
theoretical groundwork to achieve sustainable forest management. In fact, before
the year 2000, the timber extraction has been much more traditional and selective
(Colan et al. 2006). Smith et al. (2003) illustrate it as follows: the most accessible
timber is extracted from the authorized area, without making majors efforts to
maintain the productivity of the forest. Even though this is a description of the
situation before the year 2000, it also applies to the current situation in most forest
concessions where the majority of forest concessionaires maintain a vision of
extracting timber rather than managing forests. The National Forest Authority, so
far, has failed to implement a forest policy reflecting the radical changes in the legal
framework, by not paying attention to the long-term aspects of sustainable forest
management and the forest concessionaires’ real needs such as technical assistance
and promotional credits. Although the Fund for the Promotion of Forest Develop-
ment (FONDEBOSQUE, Spanish abbreviation) was created by the National Min-
istry of Agriculture with the purpose to contribute and facilitate the development
and the financing of plans, projects, and activities geared toward sustainable forest
development, a coherent concept to develop a competitive forest sector is not in
sight. Besides institutional and financial limitations, there are also technical con-
straints to the sustainable forest management implementation. The most important
one is that as a result of continuous timber extraction, rather than management, the
Peruvian lowland rainforests are depleted. Accordingly, the yield in most forest
operations does not exceed 10 m*/ha from the annual plot. Transferred to the
whole concession, applying a 20-year rotation, the extraction does not exceed
0.5 m3/ha/year; in most concessions, it is far less. The abundance of commercial
tree species such as Lupuna (Ceiba pentandra), mainly used in plywood production
is limited and its long-term availability is at stake, also caused by an inappropriate
target diameter of 64 cm. The same applies for Cumaru (C. odorata) used in parquet
and floors, which recently is extracted at an accelerated rate that makes it unlikely to
believe that its minimum exploitable diameter of 51 cm will help to assure its long-
term availability. An ITTO-Project conducted by the National Agrarian University
of La Molina (Lima, Peru) points out that 40% of mahogany (S. macrophylla)
population is below the minimum exploitable diameter of 75 cm and 60% above.
A situation which is not sustainable in the long run, thus increasing the minimum
exploitable diameter should be considered (Lombardi I and Huerta 2007). All the
same adjusting the minimum exploitable diameter for the different tree species
is not the key to assure their long-term availability. In fact, it only slows down
their rate of disappearance but cannot impulse their regeneration. Actually, the



58 C. GroB3heim

application of species-specific regeneration methods would be necessary to guaran-
tee real sustainability for most of the highly valued tree species; however, the
enrichment and subsequent management of logged-over stands with natural, highly
valued species is, due to short-term perspectives and costs, not an option for the
majority of forest concessionaires since forest law does not obligate them to do so.
In contrast, the concessionaires rely on natural regeneration and the concept of seed
trees. The result obtained from this laissez faire management is that the focus is
even more on selective logging with all its collateral effects of high fix costs and
extreme impacts on the residual stand. The weak willingness to adopt sustainable
forest management is also reflected by the incipient level of certified forest man-
agement compared to Brazil and Bolivia. At the present exist only seven certificates
with regards to forest management with a total area of 623,223 ha (2.5% of total
area suitable for permanent timber production) and one more certificate for non-
wood forest products with a total 30,386 ha (Source: http://www.fsc-info.org).

5.4 Conclusions for the Enforcement of Sustainable
Forest Management

Considering that one objective for the forest concession’s implementation, among
others, had been to impulse the rural development, especially in the Peruvian
Amazon Basin the evaluation of its success has to take into account the improve-
ments aroused by the measures.

The Human Development Index is a widely recognized statistical measure to
evaluate the state of development. The results can be observed in Table 5.1.

Generally spoken, there is a change for the better as far as the human develop-
ment is concerned at least in the Peruvian Amazon regions; however, the economic
situation has not improved contrasting the national development.

During the same time, the Peruvian timber production has increased year by
year, which, in fact is a result of the timber extraction in the lowland rainforests of
the Amazon. Table 5.2 exemplifies the amounts of national timber production, as
well as timber exports and imports.

It may appear a contradiction that timber production increases from already
depleted forests. However, due to the concession process, the total area in which
timber extraction takes place has increased; consequently, the national timber
production is rising.

Table 5.1 Information about human development (PNUD 2006)

Area HDI 2000 HDI 2005 Per capita family Per capita family
income 2000 (US$%) income 2005 (US$)®

Peru 0.620 0.598 100.84 126.70

Amazon 0.562 0.572 71.60 67.06

“The conversion rate of the Peruvian Nuevo Sol for 1 US Dollar for the year 2000 is 3.50
The conversion rate of the Peruvian Nuevo Sol for 1 US Dollar for the year 2005 is 3.30
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Table 5.2 Peruvian timber production, exports, and imports (INEI 2007)

Timber production m>) 2002 2004 2006
Nati